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PREFACE

The EurOCEAN 2004 Conference marked the 10th Anniversary and 5th Conference in the very 
successful series of EurOCEAN / MAST Days Conferences which started in Brussels in 1994. 
EurOCEAN 2004 brought together over 550 marine researchers, policy makers and private 
sector representatives to share information and views on a range of marine research issues, to 
celebrate the contribution that European marine science and technology makes to our 
understanding of marine ecosystem functioning and its contribution to future economic and 
social developments in Europe. During the conference, over the three day period, participants 
listened and responded to presentations from 25 leading European researchers covering topics 
ranging from Ocean Margins Research to Integrated Coastal Zone Management. EurOCEAN 
2004 provided an essential networking opportunity, a critical ingredient of modem research, 
which was facilitated by ten Ancillary Meetings, extended coffee breaks and an exciting social 
agenda.

EurOCEAN 2004 coincided with the accession on 1st May 2004 of ten new Member States to 
the Union. To mark this historic event, a special exhibition describing the Marine Research 
Programmes / Priorities of the New Coastal Member States: Cypms, Estonia, Latvia, Lithuania, 
Malta, Poland and Slovenia and including Bulgaria, Romania and Turkey was organised and 
much appreciated by all.

Oceans are a largely under-explored domain on Earth. They inspire our curiosity and awe with 
their sheer size and power, but also their beauty and fragility. They cover two thirds of our 
planet and yet in many cases are represented as almost blank areas on our maps. They offer the 
huge potential of under-exploited resources, economic activities and well-being of the citizens. 
Yet, some of the oceans’ ecosystems have been degraded significantly over the last hundred 
years or so, particularly through unsustainable and destmctive fonns of exploitation and the 
serious pollution of coastal waters. Oceans are also a fundamental component of the European 
and global climate systems. The Gulf Stream is considered the driver of Europe’s moderate 
climate. Changes in ocean currents and other dynamics are an indicator o f global climate 
change. Thus, oceans need to be investigated, but also to be used responsibly.

The Conference took place as many marine research projects funded under the European 
Commission 5th Framework Programme (FP5) were coming to an end and at about the mid term 
of the European Commission 6th Framework Programme (FP6), which supports large integrated 
efforts towards a European Research Area. It provided a forum to report on major FP5 and FP6 
projects in marine science and technology and to prepare efficient planning of the contribution 
of the marine science community to the 7th Framework Programme of Community Research.

The EurOCEAN 2004 Conference was organised at a time when major Earth Observation and 
Monitoring initiatives relevant to marine research in which Europe is heavily involved, and in 
particular to operational oceanography, such as the GEOSS (Global Earth Observation System 
of Systems), GMES (Global Monitoring for Environment and Security), and INSPIRE
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(Infrastructure for Spatial Information in Europe) were gaining momentum. Indeed operational 
oceanography including its relevant activities of systematic and long-term routine measurements 
of the oceans together with coastal zones and atmosphere, and their rapid interpretation and 
dissemination implies accessing a global set o f oceanographic data that could be facilitated 
through the GEOSS, delivering services for the monitoring of the marine environment through 
GMES, and benefiting from a better data policy through INSPIRE. Many of the discussions 
which took place at the conference were situated at the crossroads of the above three initiatives 
and the conference helped the community of the operational oceanographers to clarify their 
involvement with respect to these initiatives.

The outputs of the EurOCEAN 2004 Conference were threefold and included:

1. An excellent opportunity for networking and communication.
2. The EurOCEAN 2004 Conference Proceedings, which provides an assessment of the FP5 & 

FP6 marine research projects.
3. The Galway Declaration—a distillation o f the views and consensus of the Conference, and a 

prominent political statement agreed by the participants of the conference on the future of 
Marine S&T in Europe.

The Galway Declaration1 calls on the European Commission and the Member States to 
recognise:

• the crucial role of the oceans in climate, carbon cycle and life on earth;
• the major contribution maritime industries can make to the achievement of the objectives 

outlined in the Lisbon Agenda;
• the essential role of marine science and technology in generating the knowledge needed to 

fuel this economic achievement in harmony with the environment;
• the critical role the European Research Area / 7th Framework Programme must play in 

supporting world class excellence in marine science & technology.

The EurOCEAN 2004 Conference, and in particular the Galway Declaration, provided 
foundations to those elements of a future European Maritime Policy that relate to marine science 
and technology. This is reflected in the Maritime Policy Green Paper published by the European 
Commission in June 2006 in which marine research has been identified as a key element of the 
future Maritime Policy. The Commission recognises that an all-encompassing maritime policy 
should be supported by excellence in marine scientific research, technology and innovation.

Quality research, and in particular marine research, is a foundation that supports competitiveness 
and sustainable development in line with the three pillars of the Lisbon Agenda (Economic, 
Social, and Environmental). It is a pre-condition for a knowledge driven economy and a major 
contribution to developing robust and sustainable solutions to complex problems. The European 
research efforts contribute to the development o f educational horizons, new skills and to the 
creation of high value-added knowledge-based jobs. All these aspects are considered as 
paramount for the development and implementation of the European Maritime Policy. It is also 
an opportunity to demonstrate the benefits for EU citizens arising from European research, as 
well as further enhancing the articulation of the European Research Area.

These EurOCEAN 2004 Conference Proceedings represent an excellent review of the state of 
the art in the marine research domain. The Commission proposal for the 7th Framework 
Programme of Community Research points out specifically marine research activities under the 
Environment theme.

All conference participants, keynote speakers, and session raporteurs are to be thanked for their 
contribution during the Conference, as well as for their patience during the subsequent editing 
process. The EurOCEAN 2004 Conference, and in particular the Galway Declaration, provides

1 For full text o f Galway Declaration see Annex 1
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vision and a solid foundation for going forward into the 21st century and establishing a European 
Marine Research Area which can be seen as a major component of the European Research Area.

Gilles Oilier
Policy Officer ‘ Earth Observation’
European Commission, Directorate General for Research
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S e s s io n O p e n in g  K e y n o t e  S p e e c h

T it l e  C o m m u n ic a t in g  s c ie n c e

A u t h o r ( s )  Cl i v e  C o o k s o n

Science Editor, Financial Times, 1 Southwark Bridge, London SEI 9E1L, UK. 
Tel: +44 20 7873 4950 
Email : clive. cookson@ft. com

S u m m a r y

Scientists are coming to realise how important it is to communicate their work to the public 
through the media and to engage with the public on controversial issues. This presentation gives 
an insider’s view of the way journalists work. Why, for example, are certain stories picked up by 
the media, while others never get started? Where does science news come from and what makes 
a “good story”. The Myers and Worms paper published in Nature last year provides a good case 
study of the way a marine science story can provide positive coverage for marine science in the 
mass media.

D i s c u s s io n

The amount o f coverage given to marine science in the mass media has increased substantially 
since the 1980s. To give a rough measure I used the Lexis-Nexis news database to count the 
number of articles containing the phrase “marine science” in the world’s main English-language 
newspapers for each calendar year from 1989 to 2003. (If you search for articles about 
oceanography, you get very similar results.). The coverage more or less doubled during the 
1990s, with a particular steep increase during the first half of the decade -  it is possible that the 
peak in 1995 was related to the Brent Spar controversy that year, but I have not done the detailed 
analysis to prove that point.
Of course, more does not necessarily mean better. But my impression over 20 years in science 
journalism is that the quality of science coverage has improved -  not so much because 
journalists have got better as because science-based organisations and individual researchers 
have become better in their approach to the media. By ‘better’, I mean more open, responsive to 
journalists and proactive in their public relations policy. But there is still room for improvement.
To help bridge the gap between science and the media, let’s look first at what scientists and 
journalists have in common as individuals. We are all :
•Curious 
•Analytical 
•Skeptical
•Delight in discovery 
•Competitive 
•Motivated 
•Free-thinking 
•Self-critical.
But we have nothing in common when it 
comes to reporting results. In the 
scientific word you start with the 
detailed evidence. Journalists -  and 
most other people - start with the 
conclusion, then go on to broad facts 
and then (maybe) down to the details.

Marine Science Stories in English 
Language Newspapers

1989 1991 1993 1995 1997 1999 2001 2003
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Most scientists do not understand the operating constraints on science journalists in the mass 
media. The challenge uppermost in the journalist’s mind is often not so much to get the 
scientific truth across to the reader or viewer as to sell the story to the news editor or whichever 
other internal gatekeeper the newspaper, magazine or TV programme employs. The media 
always has a vast oversupply of potential stories, even at slack periods like the Christmas/New 
Year lull or the August ‘silly season’. If  your story is not sensational enough, they will ignore it 
- ‘spike’ it in journalists’ jargon.
I myself would rather read a serious science story than anything about the entertainment 
business or the Royal family or most things about politics, but news editors have different 
values, even on serious newspapers, and a scare story about a Frankenstein salmon, for example, 
may tune in better with those values than a measured attempt to communicate the real risks and 
benefits of fish genetic engineering. Remember that the mass media are about entertainment as 
much as information.
So if I pick up what I believe is a good story for the FT, I normally negotiate with the 
appropriate newsdesk (the UK desk, world news, financial and so on) before I even think of 
writing it. If  it is really important I may go straight to the overall news editor who controls what 
appears on the front page. A similar process applies to the longer, in-depth articles known as 
features, when you run things through with the appropriate features editor. As the writer, I agree 
a word count, the outline of the piece and its delivery time. The point is to avoid writing for the 
spike -  something that happens very frequently on papers like the Daily Mail where the science 
correspondent often writes four stories a day, only one of which actually appears in the paper. 
On the FT most of the pieces that are written do appear, though they may be cut substantially 
during the editing process (and, by the way, the writer is not usually consulted about the cutting, 
unless the story is unusually sensitive, or about the headline that appears above the piece).
The process by which some stories are picked up and run in the media, while others never get 
started, is quite chancy, even capricious. Coverage will depend on how many other stories are 
around on the day, and who happens to be on duty among the writing and editing staff. When I 
am away there are usually fewer science stories in the FT.
Where do the stories come from? Science journalists’ sources fall into five broad categories: 
Firstly, there are press releases and official announcements.
These arrive in gigantic quantities by mail, fax and email. On a typical day I ’ll get maybe 70 
press releases and publicity materials such as corporate magazines - a pile o f paper about half a 
metre high when they’re all printed out. I am afraid that the vast majority go straight into the 40 
gallon oil drums used to accumulate waste paper at the FT.
Secondly, Personal contacts by letter, phone or mail can give the best stories o f all — those 
sought-after scoops and exclusives. But we have to beware of the false exclusive: all too often, a 
PR person rings up and says: “You can have this story all to yourself if  you agree to run it 
prominently in the FT”, when in fact it’s so obscure that no one else will want it.
Thirdly, Visits to press conferences, scientific meetings, academic and industrial 
laboratories etc. will usually produce a worthwhile story. With modem communications 
technology, it would be possible to work as a reporter without leaving the office, but I think it is 
essential to get out at least once a week to meet people and see their working conditions. 
Fourthly, there are the Academic journals. Original papers in Nature, Science and so on are a 
vital source of news for science and medical journalists. The journals normally give us access to 
their most interesting papers a few days ahead of publication, on an embargoed basis, to provide 
time to prepare stories. Two web-based services are important sources of embargoed 
information for registered science journalists: one is AlphaGalileo, based in the UK and focused 
on Europe, and the other is Eurekalert, which is m n by the American Association for the 
Advancement o f Science.
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Finally there is the source that we like least but which we are often forced to use: following up 
something from another paper or magazine, or radio or television.
Once a story starts in one newspaper, it may well develop what journalists call ‘legs’ and run in 
many others. (Incidentally the advent of computer databases has made it much easier to follow 
up stories than it used to be in the old days of paper cuttings but it means that an error in one 
newspaper is more likely to be imitated elsewhere unless you get it corrected in the database.) 
Non-journalists often ask me what attracts media attention - what makes a ‘good story’. 
Unfortunately this is extremely hard to define for outsiders. You can list some attractive 
ingredients: sex; intrigue; corruption; death and disease; bizarre events; genuine scientific 
breakthroughs. If  someone doesn’t want you to publish the story, that adds a frisson of 
excitement. Above all, a good story is unexpected. One test is “guess what, darling!” -  is the 
story interesting enough to tell your wife or husband or boyfriend or girlfriend about over 
supper?
I cannot over-emphasise the vast number of science stories that I could write, compared to my 
time and the space available for them in the paper. Given unlimited time and resources, I could 
write thousands more pieces than I actually do. And the longer I do the job, the longer grows my 
list o f subjects to cover in the future.
A specific example of how well marine science can be communicated, if sufficient effort and 
resources are put in, is the paper by Ransome Myers and Boris Worm that Nature published (and 
put on its cover) on 15 May 2003. This was one of the biggest marine science stories of the year, 
as far as the mass media were concerned.
Here are some of the ingredients that made it work :
• There was a well thought through programme to reach out to the media, coordinated by 

Sea Web a wonderful organisation based in Washington DC, which has done a lot to raise 
public awareness in North America of the oceans and the life in them.

• The paper appeared in a leading journal -  and on the cover.
• The scientists were committed to communications and willing to put in a great deal of time 

talking and getting their message across.
• The research results were striking and the message relatively simple.
• The findings had policy implications.

• And finally, lady luck was on side -  there were no big competing news stories at the time.

The outcome was excellent worldwide media coverage, including -  the ultimate measure of 
success -  cartoons as well as articles.
In conclusion, what journalists are looking for from scientists includes:
• A story that is compelling -  or at least interesting.
• Access both to the scientists who did the research and to others who can put the work in

context.
• Responsiveness. If  you get a call from a journalist on a daily paper with an immediate 

deadline, make an effort to return it quickly.

• Ability to answer the “so what?” question.
• Good sound bites for broadcasters and metaphors for the print media.
• A willingness to guide journalists to other people with different perspectives.

A c k n o w l e d g e m e n t

I am grateful to the staff of SeaWeb, particularly Nancy Baron, for passing on their insights into 
communicating marine science.
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S u m m a r y

Thematic Session 1 brought together 4 keynote speakers addressing: fisheries science (Gabriella 
Bianchi, FAO, Rome), the ecosystem approach to fisheries management (Chris Frid, University 
of Newcastle-on-Tyne, UK), marine biotechnology (Adrianna Ianora, Stazione Zoologica A. 
Dohm, Naples, Italy) and marine biodiversity (Carlo Heip, NIOO-CEME, The Netherlands).

I n t r o d u c t io n

In opening the first Thematic Session, the chair, FTofessor Mario Ruivo (Chairman of the 
Portuguese Committee for the IOC), reiterated the importance of the effective communication of 
marine science, to inform not only the public, but also those in positions to influence the 
research priorities, policies and budgets under which marine science operates.

The Ecosystem Approach to Fisheries Management: An Integration of 
Science and Socio-Economics towards Sound Policy and Management 
Decision-making
Dr Bianchi stated that, while knowledge-based management is the most effective way to manage 
the ocean’s resources in a sustainable way, scientific information must be combined with 
practical considerations.
Implementation of an ecosystem approach to fisheries management puts great emphasis on 
consultation and communication with stakeholders. It identifies roles, objectives and the close 
relationship between management targets and the science required to underpin them.
The main challenges for science in the development and future application of a truly ecosystem 
approach to fisheries management were identified as:
• Consideration of Several Different Timescales - Science based ecosystem approaches 

need long-term timescales that are not typical of working fisheries.
• Reconciling Private Sector Research with the Public Good - How is it possible to 

reconcile privately funded research with the public good and long tenn perspectives?

• Lack of Communication and Linkages Between Stakeholders -  This includes the need 
for increased communication to enhance understanding of the challenges related to dealing 
with uncertainty, complexity, and different timescales.

The Science Needed to Underpin Ecosystem-based Fisheries Management 
in European Seas
FTofessor Chris Frid profiled how an ecosystem approach could be applied to fisheries 
management. Fisheries are vitally important industries for nutrition, health and economics. And 
yet, society cannot manage the ecosystem or the climate that influences fisheries. All that 
society can manage is the human activity within the system.
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Moving forward, the scientific community needs to make the scientific advice stronger and 
more applicable to ecosystems and their inherent resources. It is widely recognised that there is 
too much fishing effort at present and that this effort needs to be reduced. Other measures such 
as closed areas and technical conservation measures need to be taken into account.
Science needs to underpin this approach in two areas:
• The Science Educator’s Role -  scientists need to inform the widest possible constituency 

about the choices to be faced. Realistic assessments have to be made as to what is possible 
and what is not.

• Provision of Clear Management Advice - an ecosystem approach requires access to 
knowledge derived from a far wider range of sciences than conventional approaches would 
use. The scientific community needs to develop better predictive regimes to inform society 
as to what might happen to a given ecosystem, using simulations and models.

Policy makers need to know about habitat quality and marine protected areas and how they
should be geographically spaced and linked, to respond to biological dynamics.

Marine Biotechnology and Biodiversity
Adrianna Ianora described some of the opportunities that marine biotechnology offers.

Opportunities
• European waters - containing a wide range of species and habitats -  represent a vast 

reservoir of biological material;

• The scientific community must develop the technology improvements necessary to facilitate 
discovery and analysis;

• The scientific community has the opportunity to enhance its knowledge, and to educate the
public, marine industries, policy makers and the financiers o f research as to the vital
importance of biodiversity and an ecosystem approach to fisheries management;

• This dissemination and application o f knowledge, both in the European and global contexts, 
will lead to improved application of this knowledge for the public good.

Challenges
• Reducing the loss o f biodiversity -  as a result of pollution, overfishing, invasive species and 

climate change;
• Addressing collapsing fish stocks as a result of overfishing;

• Ignorance of the consequences of reducing biodiversity and habitat destruction;
• Incompatibility o f the time scales required by scientific methods and the immediate 

problems of fishing industries;
• Communicating to decision makers the difficulties scientists face in dealing both with and 

predicting uncertainty;
• Conflicting uses by society for the marine resources, for example between fishing 

industries, conservation interests, marine extraction and waste disposal requirements, etc.

Marine Biodiversity -  What it is and What the Problems Are
Professor Carlo Heip explained that marine biodiversity is poorly understood and largely 
unexplored. Marine biodiversity is under threat from a range of human activities; for example, 
the introduction of invading species through ballast water causes coastal ecosystems to become 
homogenised globally, ultimately reducing biodiversity.
Fisheries and the overexploitation of top predators is also a major threat to biodiversity. 
Biodiversity is important -  it holds the key to many vital marine processes and possibly to 
biological resources of relevance to the pharmaceutical and bioprospecting industries. The
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reduction in biodiversity has ethical implications. Society cannot ignore the effects human 
activities have upon biodiversity.

D is c u s s io n

Future Research and FP7
The future marine R&D priorities should address the need to:
• Introduce ‘Marine Science’ issues on the FP7 agenda;
• Mobilise interdisciplinary research;
• Fully understand ecological processes, particularly in support o f the ecosystem approach to 

fisheries;

• Map and catalogue living resources;
• Perfect techniques for synthesising and mass-producing marine biochemicals;
• Communicate scientific developments and successes to decision makers as well as the 

general public;
• Raise awareness of the importance of ‘The Sea’ within the European Commission, 

Parliament and Member States’ Governments and agencies.

Application of the Ecosystem Approach to Fisheries Management
The only thing society can endeavour to manage is human activity. In the first instance, the 
scientific community needs to demonstrate links between problems and develop instruments to 
discriminate between climate and other anthropogenic effects on the ecosystem.
Secondly, in relation to the application of an ecosystem approach to commercial aquaculture, it 
was noted that the dependence on the use of fish protein to culture high value fish (such as 
salmon, trout, cod and flatfish) was unsustainable. If  this link between aquaculture and fisheries 
could be broken, conservation o f wild fish resources would be enhanced.

Biotechnology
The opportunities for the next ten years in marine applications of biotechnology are promising. 
Microalgae are already mass-produced for a number of industrial processes, and it may be 
possible to apply mass-production to new discoveries from the sea. Scientists must be allowed 
time to discover the properties of these new biomolecules before mass-production can be 
developed.

Communication and Research
The ecosystem approach to fisheries management is a prime example of how communication 
between scientists and society needs to be improved. Specific questions that need to be 
addressed include: How can the research community best communicate its scientific knowledge 
for the public good? How do scientists perceive that ecosystems should develop in the future?

C o n c l u s io n

Regarding management of marine ecosystems, the traditional approach of studying single 
impacts in isolation appears to be too blunt an instrument to fully understand the delicate 
balances and interlocking webs of biological dependence that make up life in the sea. Until 
scientists and society can understand the full impact of anthropogenic effects on complex 
ecosystems in a truly holistic way, society risks losing the benefits such systems have to offer in 
tenus of biodiscovery, food production and the maintenance of life on this planet.
Knowledge is the key to enhanced management; the scientific community must take 
responsibility and communicate with a range of stakeholders, including decision makers, 
politicians, other scientists and the general public, to infonn them of how vitally important the 
problem of ecosystem management and biodiversity loss is for all society.
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KEY POINTS THEMATIC SESSION 1 
ECOSYSTEMS FUNCTIONING AND BIODIVERSITY

• The ecosystem approach to marine resource management needs to be considered in a 
long-term-perspective, particularly with regard to fisheries management;

• The research community needs to improve communication to infonn the widest possible 
constituency about the choices to be faced in adopting the ecosystem approach;

• The research community needs to make its scientific advice stronger and more 
applicable to real ecosystems, allowing scientific information to be combined with 
practical considerations, resulting in the provision o f  clear management advice',

• Marine biodiversity - poorly understood and largely unexplored - is under threat from a 
range of human activities including the introduction of invading species, resource 
exploitation, climate change etc;

• The overexploitation of top predators is a major threat to biodiversity; there is a need to 
reduce fishing effort, and to implement Marine Protected Areas;

• European waters contain a wide range of species and habitats; a vast reservoir of 
biological material exists which may be of relevance to the pharmaceutical industry;

• Scientists must be allowed time to discover the properties o f these new biomolecules 
before mass-production can be developed;

• Marine science is trans- and inter- disciplinary and must be considered as such in FP7;
• Future marine R&D priorities should address the need to:

o Mobilise inter-disciplinary research.
o Fully understand ecological processes, particularly in support o f the ecosystem 

approach to fisheries.
o Map and catalogue living resources.
o Perfect techniques for synthesising and mass-producing marine biochemicals.
o Communicate scientific developments and successes to decision makers as well as 

the general public.
• Raise awareness of the importance of ‘The Sea’ within the European Commission, 

Parliament and Member states.
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S u m m a r y

The ecosystem approach to resources management is a necessary outcome of our times, a 
manifestation of intellectual and societal progress. It is based on the increasing understanding of 
the world around us, a growing environmental awareness and lessons learned from fisheries 
management o f the last 50 years or so. From this has come an awareness of the need for 
management systems to be broader in scope in order to encompass the key interactions between 
fisheries, the resources they target and the wider ecosystems in which they operate. This is 
occurring in parallel with the recognition across all fields o f natural resource management that it 
must be prudent, transparent and democratic. The new challenges brought by the ecosystem 
approach to fisheries management will be presented in relation to a revised role of science under 
the new paradigm.

I n t r o d u c t io n

Past fisheries management failures, the emerging new paradigm of the ecosystem approach to 
fisheries management and the introduction of the precautionary approach to resources 
management, compound with a changing relationship between science and society, challenge 
fisheries science practitioners in many ways. In particular, the relevance and scope of research 
carried out as part o f natural resources management are being questioned, mainly in relation to 
the costs involved, the benefits received and the ability of science to meet the new challenges 
brought by the ecsosystem approach to fisheries management.

The role of science in policy-making
There is not much disagreement that knowledge-based management is the most appropriate 
approach to natural resources management in modem societies. However, experience shows that 
the way it has been implemented so far has not been too successful. There is a rich literature and 
numerous reviews on the role that science has played in fisheries management in the last 50 
years (e.g. Garcia 2004), during which the role o f fishery science has been periodically 
questioned following major stock collapses and now in relation to broadened objectives as 
represented by ecosystem management. In the international debate, the perception of the relative 
importance of science in the success and failure of fisheries management has been quite 
different. Already in the early 70s, John Gulland warned on the erroneous belief that complete 
scientific understanding was necessary for effective management (Gulland, 1971). He saw the 
willingness of fisheries administrations to take action as the key element for successful 
management. Furthermore, decisions had to be taken before complete and precise scientific 
answers could be provided. In fact, fisheries could develop and overexploit resources at a much 
faster pacerequired by scientific assessments to provide advice. Ludwig et al. (1993) also 
attribute limited value to science in relation to natural resources management and indicate that 
better ecological understanding is not the solution towards a better performance of management.

10



EurOCEAN 2004 - Proceedings

Based on a review of past experiences, Garcia (2004) concludes that there is no apparent 
correlation between the amount of science produced and the performance of management 
systems. In fact, some of the most dramatic collapses in fish stocks have taken place in some of 
the best-studied regions of the world. There seems to be a wide consensus today that main 
causes of fisheries management failures are not due to inadequate fisheries science, but to the 
condition of free and open access found in many fisheries, the inadequacy of enforcement 
systems, the weakness of decision making vis-à-vis pressure from the industrial sector often 
because of overcapitalization and overcapacity, poor transparency in decision-making, poor 
communication with stakeholders, just to mention a few. A few important conclusions emerge 
from past experiences:
1. Science is a necessary but non-sufficient condition for successful resources management. 

One of the consequences is that the huge investment made in fisheries science is often 
nullified because of poor management

2. The recognition of the wider limitations in management systems lead to the need for an 
expanded scope of fishery research, from being mainly biological to also include social, 
economic and policy-oriented disciplines

3. Decisions have to be taken also under conditions of limited scientific knowledge (consistent 
with the precautionary approach)

The Ecosystem Approach to Fisheries (EAF) (FAO, 2003)
The ecosystem approach to resources management has developed from an increasing 
understanding of the world around us, an increasing environmental awareness and the need for 
management systems to be transparent and democratic, not only for the stakeholders that are part 
of a given sector but for society at large. The first o f these items could be defined as “knowledge 
maturation”, i.e. a greater awareness of the importance of the interactions among fishery 
resources and the ecosystems within which they exist (environmental effects on fishery 
resources and effects of fishing on non-target species and habitats, on ecosystem structure and 
functioning, including biodiversity). The other important element is the recognition of the wide 
range of societal objectives for the values of fishery resources and marine ecosystems within the 
context of sustainable development and the need for management systems to reflect this to a 
greater extent as compared to what has been the case so far. Because of the above, the number of 
stakeholders increases to include non-fisheries practitioners and future generations 
(intergenerational equity). Many of the ideas embodied in the ecosystem approach to fisheries 
(as described in FAO, 2003) have developed during a long period of time and can be related to 
the development of an international environmental awareness (Weber, 2002) as reflected by the 
Convention on Biological Diversity (1992), representing the culmination of earlier processes 
such as the “United Nations Conference on the Human Environment” held in Stockhohn in 
1972. In the marine domain, the United Nations Conference on the Law of the Sea (1982) with 
the institution of the Exclusive Economic Zones (EEZs), the 1995 FAO Code of Conduct for 
Responsible Fisheries, and the Reyakjavik Declaration of Responsible Fisheries in the 
Ecosystem (2001).
As a follow-up to the processes above, FAO has developed guidelines that provide a framework 
for implementing the ecosystem approach to fisheries (FAO, 2003). The FAO definition of EAF 
is as follows: “EAF balances diverse societal objectives, by taking into account the knowledge 
and uncertainties about biotic, abiotic, and human components o f  ecosystems and their 
interactions and applying an integrated approach to fisheries within ecologically meaningful 
boundaries. ”
The above vision implies important challenges, in addition to those identified through 50 year 
experience of traditional fisheries management referred to above (here with traditional we mean 
the research-based management paradigm), related to the scope of research, the way research is 
funded and the institutional arrangements.
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K n o w l e d g e  b a s e  f o r  EAF
The FAO guidelines (FAO, 2003) underline the importance of implementing the ecosystem 
approach incrementally, and that this should build on existing management practices and 
scientific advice. Therefore, sustainable management o f target species is still a very relevant 
objective. However, although necessary, this becomes insufficient to meet the needs for 
ecosystem sustainability (Haii and Mainprize, 2004). The guidelines also offer a first checklist 
of needed research, including 5 main areas (modified from FAO, 2003): 1) Ecosystem and 
fishery impact assessments; 2) Socio-economic assessments; 3) Assessment of management 
measures; 4) Assessing and improving the management process; 5)Monitoring and assessments, 
including development o f simple appraisal methods (indicators).
What seems to be important in planning research relevant in the context o f EAF is the following:
• Where costs for research cannot be increased, a process of reprioritization should be 

undertaken by research and management institutions
• In this process, it is important to make sure that there is a close link between clearly stated 

management objectives and the research needed
• More effort should be put into recognition o f uncertainty and how to deal with it
The complexity and the uncertainty related to ecosystem models will increase. Uncertainty is 
due both to limitations in the current scientific tools but also to the nature of complex systems. 
Some of the uncertainty can be reduced by further scientific enquiry but some is inherent to the 
systems themselves (indeterminacy). Uncertainty can be reduced as a result o f scientific 
understanding although the costs of science may become too high. Degnbol (2002) warns on the 
danger of falling in the cost/complexity trap, i.e. by extending the presently adopted ‘hard 
predictability’ model to ecosystem-based management given the amount of the resources 
required dedicated to research in marine ecosystem processes, while the ability to predict 
behaviour of complex systems is limited. Figure 1 shows how increasing investment in research 
can reduce uncertainty but only to a certain point and where we want to be is not situation 1 
(high uncertainty-low costs) not in situation 3 (increasing research costs dramatically without 
achieving a significant reduction in 
uncertainty).
This area of uncertainty is difficult to 
deal with, both from a theoretical 
viewpoint and because of the high 
costs. There are two main 
developments that can be adopted.
One recognizes the science to
underpin the ecosystem approach as
part of the realm of what has been 
defined as “post-normal science”
(Funtowicz and Ravetz 1995), defined 
as the science that provides 
information to a policy process and is 
characterised by great uncertainty, Figure F Relationship between uncertainty and costs of
value conflicts', high stakes and research to reduce uncertainty
urgency of decisions. This approach
establishes the limitations of the answers that can be provided by science and provide an 
alternative decision making process based on negotiation with stakeholders and characterised by 
being fully transparent.
Another approach, also based on the realization that hard predictability is an impossible goal, 
particularly when moving to the ecosystem level, is the development and use of indicators. 
Ecosystem indicators, with the related reference values, and clearly linked to stated operational
objectives, are seen as a most useful tool in the implementation of EAF. The recently held

cost
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SCOR/IOC International Symposium on Quantitative Ecosystem Indicators for Fisheries 
Management (Paris, 2004) provided a useful overview of the progress made in developing 
ecosystem indicators, including: i) environmental indicators, ii) diversity and species indicators, 
iii) community and trophic indicators and spatial indicators. This symposium is a major 
milestone but work needs to be done in order to consolidate the results presented, tease out those 
indicators that have the appropriate properties in tenus of usefulness for fisheries management 
and to continue develop indicators in those areas that are not yet well covered.
Need to consider several time scales
The effects o f fishing and climate on the ecosystem often develop over decadal time periods. 
Ecosystem approaches require long time scales and objectives that are not compatible with the 
short-tenn objectives that have been typical of fisheries management so far. There is a need for 
fisheries management to expand its objectives also in time and include considerations of 
ecosystem sustainability that imply longer time scales. Based on present understanding, key 
ecosystem parameters should be identified and sampling schemes developed in order to monitor 
and assess their status.
The way scientific objectives are set and how science is funded
Nowotny et al. (2001) provide a clear account of the changing relationship between science and 
society in the course of the post-industrial period and how science has been ‘put into context’ 
(contextualisation). Applied science dominates, and the amount of funding coming from the 
private sector is also increasing. This development should be monitored in order to avoid a 
situation where research priorities and direction are dictated by market forces and not by long
term, strategic objectives as those implied in the ecosystem approach to fisheries management. 
As it was noted earlier, long-term impacts on the ecosystem require a research strategy of long
term nature that does not belong to the short-tenn perspectives that characterize the private 
sector. It is important therefore to strike a good balance between short-tenn vs long tenn 
objectives, private vs government funding and responsibility.
Institutional arrangements
A holistic approach to management, such the ecosystem approach, implies the existence of 
sectoral linkages and present institutional anangements do not seem to be adequate. These are 
different from country to country but are often based on traditional sectorial subdivision of 
responsibilities. This means that institutional structure and processes may have to be revised 
and/or institutional collaboration will have to be strengthened, as for example between 
ministries and between research institutions. This process will also require a clarification of 
respective roles and duties.
Another aspect is related to the capability o f research and management institutions to develop in 
response to crises and emerging new paradigms. Present arrangements for provision of scientific 
advice are based on the existence of educated mangers, policy makers and fishing industry that 
have learnt and understand basic scientific principles. Furthermore, legislation has been shaped 
under the existing scientific paradigm. Under the conditions of a changing paradigm, the 
capability of institutions to change is inhibited by existing legal and organizational frameworks. 
There is therefore also a need to revise the institutional frameworks.

C o n c l u s io n s

One main message based on past experiences is that precautionary management decisions have 
to be taken also when science cannot provide precise answers. On the other hand, science can 
greatly contribute to the establishment of efficient management systems assuming that the 
system is able/willing to put into practice the scientific advice and provided that the scope of 
science is well tuned in relation to clearly stated management objectives. Main new challenges 
for science are related to increasing complexity and uncertainty, need to consider several time 
and space scales, and the need to revise present institutional arrangements.
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S u m m a r y

Adoption of the Convention on Biological Diversity and the Bergen Declaration has led to a 
shift to management policies aimed at implementing ecosystem-based management. This is 
resulting in new science needs and challenges for the science community. Science has, to a large 
extent, successfully identified pollution impacts and the need for management of water quality. 
Fisheries have been the subject of science based management for over 100 years with the 
objectives focussed on the fish stocks. Ecosystem based management requires the recognition 
that human activities frequently impact on many aspects of the ecosystem other than the targets. 
This paper considers how we are beginning to address these in fisheries management and what 
challenges remain for the science community in supporting a move to an ecosystem-based 
approach.

I n t r o d u c t io n

The ‘ecosystem approach’ to environmental management seeks to manage human activities with 
regard to the full range of impacts on the ecosystem, both the direct and indirect effects. As 
fishing is generally regarded as the most pervasive human impact on the marine environment 
recent changes in its management serve as a useful case study. This paper considers the 
measures introduced in the NE Atlantic region to limit the ecosystem effects o f fishing, what the 
key outstanding issues are and then to consider what the science needs are to allow the full 
adoption o f ecosystem based management of fisheries.

Fish ing and th e ecosystem
Fishing activities influence marine ecosystems in a number of ways. These include: (i) direct 
removal o f target species, (ii) direct changes in size structure of target populations, (iii) 
alteration in non-target populations of fish and benthos [1-3], (iv) alterations in the physical 
environment [4-8], (v) alterations in the chemical environment [9], (vi) food chain effects such 
as trophic cascades [10] and (vii) altered predation pressure [11], It is impossible to harvest a 
species without (i), and as in most cases harvesting will be selective (ii). In an ideal world we 
would probably wish to take our catch of target fish at a sustainable level and with minimum 
effects on (ii) to (vi). This then is the challenge of ecosystem based fisheries management.

Existing ecosystem measures in fisheries management
A number of existing measures can be regarded as addressing ecosystem considerations. These 
include interactions between species, fisheries effects on the supply of food for predators, and 
the additional fishing mortality of non-target species.
Interactions between species are accounted for by the use of a multispecies version of the Virtual 
Population Analysis (MSVPA) models used for predicting fish stock size and hence catch limits. 
The MSVPA has its origins in a multi-compartment production model of the North Sea model.
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Experience and analysis of the performance of MSVPA has shown it to be quite robust to 
changes in input parameters. Most importantly, it was found that the long-term predictions 
arising from a multi-species approach differed significantly from single species predictions.
One example of an ecosystem level management scheme that has been implemented to protect 
predators is for the sandeel fishery off the east coast of Scotland and NE England. A number of 
internationally important seabird colonies occur in this area. While these birds range far and 
wide and take a variety of prey outside the breeding season, sandeels are a very important 
component o f the diet of adults and young during breeding. At this time the birds’ foraging is 
also restricted to sites relatively close to the breeding grounds. While the evidence of a fishery -  
seabird interaction is only circumstantial, it was sufficient to prompt a precautionary response. 
Industrial fishing in the ‘sandeel box’ (which covers the inshore area from eastern Scotland 
down to NE England) is closed if the breeding success of kittiwakes in the nearby colonies falls 
below 0.5 chicks per pair for 3 successive years. The fishery does not reopen until breeding 
success has been above 0.7 for 3 consecutive years. Thus management of this fishery is based on 
an ecosystem objective (seabird population health), is precautionary (the link is not yet proven), 
and uses kittiwake breeding success as a biological indicator of the ecosystem effects o f the 
fishery [12].
Fisheries scientists have long been concerned about the impact o f discarding of undersize fish 
(for example fishery discards in the North Sea were estimated to be 262,000 tonnes of roundfish, 
299,300 tonnes of flatfish, 15,000 tonnes of elasmobranchs and 149,700 tonnes of benthic 
invertebrates per year [13]), The recent growth in environmental awareness has also highlighted 
issues concerning the bycatch of charismatic species such as birds and cetaceans. For example, a 
number of porpoises and dolphins, are taken as by catch in mid-water trawls and a variety of set 
nets. In the Danish gillnet fisheries in the North Sea estimates o f cetacean bycatch range from 
3887 in 2001, to 7366 in 1994 [14]. The management objective is to keep mortality below 1.7% 
for cetacean populations. The use of pingers, which help cetaceans avoid the nets, was made 
mandatory by the EU in the Celtic Sea, English Channel and North Sea in 2003.

Ecosystem considerations for which management measures have yet to be 
developed
Sensitive habitats
The Oslo-Paris Commission (OSPAR) provides the international regulatory framework for a 
number of human impacts in the NE Atlantic, although it does not have competency over 
fisheries management. OSPAR is, however, the lead body for the application of the UN 
Convention on Biological Diversity in the marine environment in the region, and as such is 
developing management measures to ensure BDC goals are met. It is in the process of 
identifying habitats that are sensitive to various human impacts, including fishing. This 
categorisation obviously requires consideration of the different metiers and then a consideration 
of appropriate management measures [15, 16].
Recognising ecological dependence
An example of ecological dependence is the failure of capelin recruitment in the Norwegian- 
Barents Sea between 1984 and 1985, a period when the biomass of an alternate forage fish, the 
herring, was also very low [16]. This led to the starvation of many species that fed on pelagic 
fish including cod, seals and sea birds. Capelin in the Norwegian-Barents Sea is now managed 
with a target escapement strategy. Thus taking account o f the need to ensure a food supply for 
the cod and other predators.
Genetic diversity
Genetic diversity is the product o f thousands of years of evolution, yet irreplaceable losses can 
occur very quickly [17, 18]. This diversity is important for the long-term ability of a species to 
adapt to extrinsic factors such as pollution or climate change, and loss of populations 
(extirpation) most likely equates to a loss of adaptive variation. Yet, management units are often 
discordant with population structure. For example, in the blue whiting, Micromesistius
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poutassou, the main oceanic distribution is considered to represent a single stock and is 
managed accordingly. However, population genetic studies have indicated that partially 
separated stocks exist in the Mediterranean and in the Northeast Atlantic [19]. ICES has 
suggested four general measures to mitigate against the loss o f genetic diversity [20], These 
have yet to be implemented in fisheries management regimes.

D is c u s s i o n : C h a l l e n g e s  t o  p r o d u c in g  e c o s y s t e m  b a s e d  f is h e r ie s  
a d v ic e

There would seem to be two sorts of barrier to the production of ecosystem based advice. Firstly 
a deficiency in our science and secondly methodological impediments to using the science as a 
basis for management.
At present our ability to protect sensitive habitats is limited by a lack of knowledge on habitat 
distributions, we simply do not know the full extent or location of many seafloor habitats. Under 
the CBD all habitats have equal value and so we are spared the need to place values on or to 
characterise the functions of each habitat. However, we also need to develop the science to allow 
us to assess the scale of each protected area, the total area to protect regionally and the means of 
ensure an appropriate level of connection between protected areas. While theoretical and field 
studies, mainly in the tropics, on MPAs have advanced our understanding much needs to be 
done before they can be made operational in European Seas. We similarly need a series of linked 
protected areas to maintain genetic diversity, however, this is hampered by the lack of 
knowledge on the genetics of marine organisms, both target and non-target. Similarly, if  we are 
to understand the consequences of the massive food web changes that fishing induces and are to 
develop a predictive capability for indirect as well as direct effects then we need both better 
knowledge of food webs and non-trophic ecological linkages and better, modelling, tools to 
assess the system response to management actions. Given the high number of generally weak 
links and the strong non-linearity o f many these are major challenges.
In all these areas we are seeking to develop better predictive capabilities while recognising that 
our data will always be limited and so our predictions will include an element of uncertainty. 
While we strive to provide formal estimates o f the degree and consequences of this, we must 
also develop ways, within the management process of dealing with it. Meteorology and the use 
of short and medium tenn weather forecasts provides an illustration of the difficulties of trying 
to base operational decisions on predictions made for complex non-linear systems.
There is no doubt that one area where the science community has failed managers in the past is 
communication and education. The science advice to managers has often been poorly expressed 
and accompanied by various caveats whose aim has been to protect the reputation of the 
scientist. The managers then find themselves caught between weak advice and pressure from 
interest groups. These often fail to understand the nature of the system and constraints on the 
advice and certainly the public, who become motivated in the debate, do. We thus have 
managers facing public pressure and lobby groups armed with weak advice. It is natural 
therefore that they often have responded more to the pressure than to the advice, using 
uncertainty to justify management measures that are at odds with the core advice. The solution 
to this is education. The public and stakeholders need to understand the consequences of 
alternative courses of action -  you cannot have your fish and eat it -  and managers need to 
produce clearer less ambiguous advice and explicitly framed as options.

C o n c l u s io n s

ICES has been asked on many occasions what is the single most effective step we can take to 
reduce the effects of fishing on the ecosystem. The answer is a simple one: reduce effort now 
and forever. This is the only measure that will afford any protection to genetic resources and 
habitat features. If  we restrict the total fishing opportunities, we limit expansion into areas now 
unfished or rarely fished. Reducing effort will, of course, also provide benefits to exploited 
stocks and species suffering incidental mortality. Unfortunately there has been scientific advice 
for effort reductions, to preserve the stocks, for decades with a conspicuous lack of success.
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There are those that believe the protection o f the ecosystem will provide the incentive politicians 
and managers need to enact the necessary controls.
While effort reduction may be the single most effective measure, it will not on its own provide 
full protection to all ecosystem attributes in need of protection. Closed areas, whether complete 
or merely restricting certain metiers, are the only protection for habitat features, and even then 
we must still understand the necessary scale and spatial distribution required to provide 
protection. Similarly, while reducing effort will reduce our selective pressure on the gene pool, it 
will not remove it, and although approaches, such as gear substitutions, have a clear role to play 
in protecting habitat features or by reducing bycatch/incidental mortality, it will not address the 
genetic effects of fisheries.
The ecosystem approach is inherently participatory and stakeholders must be involved both for 
democratic governance but pragmatically to gain acceptance of the outcome. Science has to 
fulfil an educator’s role in informing the stakeholders so that the management objectives set are 
achievable and arrived at after due consideration of the options/alternatives. The science needs 
of an ecosystem approach are much broader than those of fisheries science. This will mean some 
reallocation of resources if the advice is to come from the best source!
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S u m m a r y

Biotechnology is providing novel solutions to biological problems that have challenged 
scientists for decades. This rapidly expanding discipline, which has its foundations in many 
fields, including biology, biochemistry and molecular biology, is receiving increasing attention 
from the mass media due to many recent breakthroughs in genetic engineering, plant and animal 
tissue culture, and immunology. Since the early 1980’s there has also been a rapid increase in 
the applications of modem biotechnological techniques in the marine sciences. The focus in this 
field has been, for example, to improve productivity in aquaculture, to identify new bioactive 
compounds for applications in medicine and the chemical industry, and to develop 
bioremediation strategies for applications in the world’s coastal oceans. The aim of this paper is 
to focus on the ecological function and pharmacological applications of natural products 
originating from marine organisms. Many of these compounds are unique and have no terrestrial 
counterparts due to the demanding and competitive nature of the marine environment. 
Understanding the mechanism of action and natural function of these compounds can provide 
new insights into the molecular and cellular processes regulating basic physiological and 
ecological processes at sea, and can provide a basis for finding new applications for marine 
natural products. It can also help scientists develop new strategies for the correct management of 
these potentially important marine resources for the future.

I n t r o d u c t i o n : S o  w h a t  is  b i o t e c h n o l o g y ?
As a general definition, biotechnology can be considered a technology that deciphers and uses 
biological information for generating various kinds of useful products. Therefore, biotechnology 
is not a science per se but rather a name given to a set of techniques and tools for copying 
individual substances or processes. In other words, biotechnology is a science o f  transformation. 
Biotechnology is nothing new and applications of it have existed for thousands of years. 
Babylonians were already drinking beer by 600 B.C. and Egyptians were baking leavened bread 
by the year 4000 B.C. To give a more marine example of biotechnology in the past, in ancient 
Rome togas were dyed royal purple or biblical-blue that were considered imperial symbols. The 
dyes were obtained from fresh glands of the rock murex, Thais haemostoma. Glands of the 
female rock murex yielded the colour royal purple whereas those of the male produced biblical- 
blue. The father of modem biotechnology is considered Louis Pasteur who was the first to 
demonstrate the fermentative capabilities of microorganisms in the 1860s. The new 
biotechnological revolution, however, occurred over a century later, in the late 1970s -  early 
1980s, when scientists learned to genetically manipulate plants and animals beyond traditional 
breeding practices. It is these recent breakthroughs that have catapulted biotechnology into the 
prominent position that it holds today.
Perhaps one of the most dramatic examples of biotechnological applications in the marine 
sciences is in the field of pharmacology. The literature describes a wealth of compounds from
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the sea which act on the cardiovascular and nervous systems, and which have anticarcinogenic 
or antibiotic activity. Palytoxin is the most toxic naturally occurring organic substance known 
and was used by the natives of Maui to tip their spears as a defensive mechanism against 
invaders from the island of Hawaii. Originally produced by zooanthids (Palythoa species), 
palytoxin can be sequestered by predatory fish such as the filefish Alutera and eventually cause 
paralysis in humans that consume this fish. Tetrodotoxin is produced by the pufferfish 
Tetraodon sp. and several species of arrow-worms that use this venom to paralyse their victims 
and enhance the likelihood of successful prey capture. The compound specifically inhibits Na+ 
permeability across nerve membranes, and is at least one order of magnitude more lethal than 
the venom of the black widow spider. Tedrodotoxin poisoning still occurs in many Asian 
countries, especially in Japan, due to consumption of certain species of pufferfish that are 
considered a food delicacy. Clinical symptoms of tedrodotoxin intoxication include numbness, 
paralysis, and in some instances death. The “zombie” state described in the Voodoo religion has 
been attributed to this toxin in potions derived from the pufferfish. The conotoxins are a class of 
small peptides extracted from highly toxic snails o f the Indo-Pacific that have been shown to 
elicit strong neurotoxic effects by binding to an array of as yet unknown pharmacological 
receptors. In the 500 known species of eone snails, each has a venom that is distinct from any 
other venom. Pharmaceutical companies are now exploring the selectivity and potency of these 
toxins to develop new drugs for the treatment of chronic pain, epilepsy and other disorders.
In the decade from 1977 to 1987, approximately 2500 new metabolites were reported from a 
wide variety of marine organisms (Ireland et al. 1993). More than 90% of these have been 
isolated from four major groups of marine organisms, the seaweeds, sponges, coelenterates and 
echinoderms. This has mainly been due to the abundance and ease of collection of these larger 
organisms. However, at present, the percentage of novel compounds isolated from marine 
microbes and microorganisms is growing at an impressive rate due to new technologies for 
growing large biomasses of these smaller organisms. The subject o f the following discussion 
deals with the secondary metabolites produced by the marine phytoplankton, small unicellular 
plants that constitute a relatively new and untapped source of natural products, and that are 
presently being mass cultivated for a number o f biotechnological applications.

D i s c u s s io n

Of the various groups that comprise the phytoplankton, diatoms, with over 1600 recognised 
species, constitute one of the major components in both freshwater and marine environments. 
Until recently, diatoms were mainly exploited for their high content o f polyunsaturated fatty 
acids, and particularly elevated levels of 20- and 22-carbon co-3 fatty acids (most commonly, 
eicosapentaenoic and docodahexenoic acids). These two acids are generally believed to be the 
components of fish and fish oils which are responsible for the health benefits of elevated levels 
of these oils in the diet. Since neither o f the two acids is synthesized by mammalians, they must 
be obtained from plant sources. This has created an increasing demand for these acids as 
integrators in the diet. Examples of such dietary integrators are some milk products enriched 
with co-3, or pharmaceutical products containing high levels of fish oil co-3 in the form of daily 
tablets for human consumption.
Other possibly important applications for natural products originating from diatoms regard the 
production of compounds with neurotoxic activity. Diatoms were not known to produce 
secondary metabolites with such activity, but in 1987 there was an unprecedented episode of 
human shellfish poisoning that caused three human deaths and 107 cases of gastrointestinal and 
neurological problems due to consumption of mussels from Prince Edward Island in Canada. 
The causative agent responsible for these disorders was domoic acid produced by the diatom 
P seudo-nitzscia australis. The toxicity of domoic acid is due to the fact that it mimics the 
excitatory activity of the neurotransmitter L-glutamic acid inducing destructive neuronal 
depolarisation and successive degeneration of the hippocampus of the brain. In severe cases of 
this pathology, known as amnesic shellfish poisoning, victims also show permanent loss of 
recent memory. Due to its capability to mimic L-glutamic acid, domoic acid shows very strong
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insecticidal activity more potent than other synthetic insecticides. The advantage in this case is 
that it is also a natural product and therefore presumably causes less damage to the environment. 
Another class of interesting molecules that have recently been isolated from marine diatoms are 
those that induce abortions or congenital malformations in the animals that ingest them. The 
aldehydes responsible for these effects have been isolated and the same compounds have also 
been shown to have strong antiproliferative effects on human adenocarcinoma cells (Miralto et 
al. 1999). There is the possibility, therefore, that diatoms are also important sources for novel 
anticarcinogenic drugs.
Dinoflagellates are another major constituent of the phytoplankton. They are of interest to 
biotechnologists because several species of this group produce potent neurotoxins. Filter-feeding 
organisms such as bivalves and shellfish that feed upon toxic dinoflagellates can concentrate 
these toxins to high levels in their tissues. Typically, the shellfish themselves are only 
marginally affected but a single clam can sometimes accumulate enough toxin to kill a human 
being. These toxins can make their way up the marine food chain and are responsible for 
massive fish kills, both wild and fanned, as well as the deaths of many aquatic birds and 
mammals, including whales and sea lions. In humans, consumption of shellfish containing high 
levels of toxins can induce at least four types of pathologies: paralytic, neurotoxic, dianhetic and 
amnesic shellfish poisoning. Records of human poisoning by at least two of these syndromes 
dates back to hundreds of years. However, the discovery and characterization of the molecules 
responsible for this biological activity are quite recent.
Okadaic acid, for example, was the first toxin isolated from a marine dinoflagellate even though 
it had previously been found in the sponge Halichondria okadai Kadota. The toxin was 
identified from a Tahitian strain of the dinoflagellate Prorocentrum lima and a derivative of this 
toxin, dinophystoxin, was later isolated from temperate species of the dinoflagellate genus 
Dinophysis. Both okadaic and dinophystoxin are associated with episodes of diarrhetic shellfish 
poisoning in humans. Apart from this acute effect, chronic exposure may promote cancer since 
both compounds inhibit serine/threonine phosphatase enzymes during cell cycle progression. 
Recent research also points towards effects upon testosterone levels in mammals.
The brevetoxins are a family of 9 compounds that are sodium channel activators. They cause 
repetitive de-polarization of nerve membranes with an increase in the influx of sodium ions that 
ultimately deplete cellular reserves of acetylcholine at the synapses. Another group of toxins, the 
saxotoxins, include at least a dozen compounds that cause the opposite effect to the brevetoxins. 
They bind to the sodium channels and specifically block sodium permeability o f the nerve 
membrane, ultimately causing paralysis and respiratory failure in humans. The differences in 
structure of the various saxitoxins alter the rates at which they bind to and depart from the 
binding site on the sodium channel. Due to public concern, there has been a great deal o f effort 
in recent years to develop new technologies to detect and control toxic algal blooms. For 
example, species or strain specific molecular probes are now being developed to detect and 
quantify toxic dinoflagellate and diatom species in situ. There is also the attempt to identify new 
bioactive compounds that specifically arrest the growth of toxic phytoplankton cells. Active 
extracts o f blood serum from the horseshoe crab Limulus, for example, have been shown to 
cause abnormal growth of the diatom Thalassiosira pseudonana and possible applications of this 
type may also apply to toxic dinoflagellate species in the future.
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Table 1. Some examples of how marine organisms can offer a huge potential in the search for 
new drugs in this century.

Species Possible field of medical usage
Cone snails pain/ central nervous system
Bryozoans anti-cancer, anti-viral, anti-inflammatory
Corals anti-cancer, bone injuries, anti-inflammatory
Sponges anti-malarial, anti-cancer, anti-viral
Dinoflagellate
s

anti-viral, anticoagulant, anti-cancer

Diatoms anti-cancer, anti-bacterial

C o n c l u s io n s

Aside from their biotechnological applications, many natural products play fundamental roles as 
defences against predators, competitors and pathogens, and are therefore essential for driving 
ecosystem functionality and maintaining ecosystem biodiversity. Chemical diversity among 
species is at the basis of ecological specialization, and can promote evolution and maintenance 
of biodiversity through resource and habitat partitioning. Research in the field of chemical 
ecology is growing at an impressive rate, not only to disclose the biological function of natural 
products, but also to find new biotechnological applications for these potentially important 
resources in our day-to-day lives. The assumption is that if  we can understand the function of 
these compounds, and how they can alter biodiversity at the genetic, species and ecosystem 
level, we can better manage and protect them, and ultimately underpin the processes that are at 
the basis of ecosystem functionality.

One of the many challenges of the recently constituted network of excellence MARBEF (Marine 
Biodiversity and Ecosystem Functioning) will be to better understand what environmental 
factors trigger increased production o f these compounds, so as to develop novel and ecologically 
relevant methodologies to apply to studies of allelopathy, antipredation, anifouling, 
antimicrobial, and other possible functions of secondary metabolites. It is hoped that the training 
and mobility o f young scientists in this field will not only serve as a basis for finding new 
applications for marine natural products, but also for the development of new strategies for the 
correct management of these potentially important natural resources in the future. Since most 
research programmes do not allow for this type of exchange programme, the network 
participants will benefit from the possibilities offered by MARBEF.
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A b s t r a c t

Important changes of marine biodiversity in coastal and open ocean ecosystems are increasingly 
being observed but their causes are not always clear and their significance for ecosystem 
functioning in general and human use of marine resources in particular needs better 
specification. The free use of the oceans and the perception that the oceans are immune to 
human impact are important obstacles for action. Locally, clear effects of overfishing, pollution, 
introduction of ‘alien’ species and of intensive aquaculture have been reported from many areas 
in the world, the mechanisms become known, and the socio-economic processes involved 
become understood. Globally, understanding the effects of climate change and changing 
biogeochemical cycles on marine biodiversity and vice versa still requires an important research 
effort, also because there are indications that already important and perhaps irreversible changes 
in oceanic food webs are taking place.
Biodiversity is essentially the richness of life on earth: the species that are inhabit the earth, the 
genetic material they contain and the habitats in which they live. Millions of species o f plants, 
animals and microbes populate our planet and owe their existence to evolutionary processes 
occurring in environments as different as the polar ice fields and the tropical rain forest. In the 
oceans conditions may appear to be more uniform and constant than on land, and they probably 
are, but the oceanic environment is unique, oceanic life is unique and life has originated in the 
oceans and has evolved there over a much longer time period than on land, creating a diversity 
of life fonns that is far greater than on land.
Marine biodiversity is however very poorly known. Species diversity may be underestimated by 
one and perhaps two orders o f magnitude and in terms of microbiota we are just scratching the 
surface of what exists. A few hundred thousand species of marine plants and animals have been 
scientifically described and only a few thousand marine bacteria and archaea. This compares 
poorly to the millions of species described from land. On the other hand, because life originated 
in the seas, the diversity at higher taxonomic level is much higher in the oceans, and this 
probably means that also genetic diversity is much higher. If  millions of marine species remain 
to be described, the taxonomist’s task may seem impossible but the probability o f many exciting 
and important discoveries in the future is very high.
Marine habitats as well are hardly explored. Even shallow coastal habitats are at least as diverse 
as terrestrial habitats. In shallow waters we have a variety of sediment types, of rocky shores 
with kelp forests and deep coral reefs, we have small hydrothermal features and of course the 
coral reefs, seagrass fields and mangrove forests in wanner waters. Also the water column is 
much more finely layered than thought only a few years ago. The deeper sea floor, when going 
from the ocean margins to the deep sea, has yielded one surprise after the other after the 
hydrothennal vents were discovered in 1979. Still our observational tools only allow for a very 
limited understanding of the fine scaled patterns existing on the ocean floor and the total surface 
of deep sea floor that is physically sampled is about the size of a football field.
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Because marine biodiversity is so poorly known it is not easy to answer the question what value 
the goods and services have that are provided by it, what value they may have in the future and 
whether the use and exploitation of these goods and services is sustainable. It is clear that the 
economic importance of the oceans is enormous and that much of it is linked to biodiversity. 
Food, through fisheries and aquaculture, is the most obvious economic resource, but there is 
exploitation of sand and gravel and C aC 03 deposits such as maerl, exploitation of sponges, of 
corals for ornamental purposes, o f oil and gas and perhaps gas hydrates in the future, and habitat 
for the worldwide tourism economy which is worth billions of € ’s. There is also increasingly the 
exploration for and the exploitation of chemical products, anti-cancer drugs, pharmaceuticals 
and so on.
It is difficult to estimate the changes of biodiversity which are due to direct human impact, but 
most evidence suggests that coastal marine species are under heavy pressure in large areas of the 
globe due to at least five major problems.
• Overexploitation of resources

• Pollution and eutrophication
• Introduction o f ‘exotic/alien’ species
• Habitat destruction (reefs, sand and gravel exploitation, mangroves)
• Global climate change
All of these require serious attention. Fisheries and aquaculture put heavy pressure on a number 
of species. Both demersal and pelagic fish species have undergone major changes in abundance 
and population structure, even in the vast areas of the open ocean. Aquaculture puts an 
additional pressure on fish stocks as the most valued species are often fed on other fish species 
and as genetic diversity erodes. The continued effects of pollution and eutrophication through 
excess nutrients are well documented for a number of places in the world, especially near 
industrial areas and where agricultural activities are high. The introduction of exotic species, 
where humans serve as a vector, is accelerating enormously, mainly due to transport in ballast 
water and the physical removal of biogeographical barriers. This threatens to change biological 
communities and lower the global marine gene pool, as successful species tend to be the same in 
different places.
Habitats as well are being changed and destructed by a number of human activities, such as 
dredging and sand and gravel exploitation, deep-sea mining and oil and gas exploitation, and 
fisheries with activities such as bottom trawling, the blasting of reefs and the clearing of 
mangroves. Perhaps most alarming is the rapid deterioration of coral reefs worldwide which 
seems to be due to a combination of factors including rising water temperatures and increasing 
phosphate concentrations. Deep-water corals also occur in Europe and are increasingly subject 
to destruction by fisheries activities.
Loss of marine biodiversity has been documented extensively for larger vertebrate and a few 
invertebrate species which are directly exploited by man. One of the most spectacular examples 
is the loss of diversity in pelagic fish due to the long line fisheries o f a number of nations. This 
has recently been documented extensively by Myers and Worm. Marine turtles worldwide but 
also in Europe have undergone dramatic declines. Marine birds are the most important victims 
of accidental oil spills, such as recently from the Erika in Brittany in 1999 and the Prestige off 
Spain in 2003. Marine mammals, such as the monk seal, the harbour porpoise and some dolphin 
species, have disappeared from some areas but on the other side there are examples of 
spectacular recoveries after protection o f sea lions, sea otters and some whale species.
Only a few marine species have gone completely extinct as far as we know. Still, the threat is 
there and protection of marine species and conservation of marine areas are on the political 
agenda since many years. In many EU countries coastal marine reserves exist that protect high 
diversity areas and may serve as reserves from which other areas can be repopulated. Fisheries 
are regulated by establishing quota for individual species based on a virtual population analysis 
based on abundance and size. Because basic statistics exist for a number of fish populations, the
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long-term trends of biodiversity of pelagic and demersal fish are known for a number of areas. 
The spectacular decline of large pelagic fish species due to the long-line fishing of a number of 
countries has been mentioned. In general the average trophic level as well as the average size of 
exploited fish populations has decreased over the last decades. This is the concept of fishing 
down the food chain. Since top predators are removed, the structure of the food chain has 
changed as well. Smaller species tend to increase in number putting more grazing pressure on 
the Zooplankton which in turn releases the phytoplankton. Such changes may therefore increase 
primary production and the capacity of the oceans to absorb excess C 0 2, but this is very 
speculative.
One reason why it is so difficult to clearly establish the reason for changes in biodiversity is that 
besides changes in food webs due to direct human exploitation, there are also long tenn changes 
that are probably due to climatic factors. One of the best known examples are the changes in 
distribution of copepod species in the Atlantic Ocean as described in the work of Gregory 
Beaugrand and his colleagues from SAHFOS. Over the last decades there has been a gradual 
shift in distributions from south to north. This shift may have had direct consequences for the 
fisheries as there appears to be a correlation between the abundance of copepods and that of 
gadoid fish.
In conclusion: the economic value of the goods provided by marine biodiversity is enormous. 
Although there are local changes in many areas in the world, some of which may be attributed to 
human activities, there is no widespread extinction to be feared as on land. The only activity that 
is changing marine biodiversity on the global level is fisheries. Fisheries are changing the 
marine food webs by removing top predators and increasingly by catching long-lived species 
down to a size below the threshold at which the population crashes. For many of these species 
recovery is extremely low or impossible.
Besides removing valuable resources, these activities also change the marine food web and 
thereby invoke the question whether the functioning of the marine ecosystem is endangered. 
Again, this question is very difficult to answer. The economic value of biodiversity lies in the 
insurance it provides against the loss o f ecological services, including life support services. One 
should also consider hidden costs because most functions of marine biodiversity are unknown. 
FTobably less than 5 % of marine bacteria are known. The innumerable and ecologically 
important benthic and planktonic protists may comprise at least 34 phyla and 83 classes. 
Textbook examples of bacteria deemed important in biogeochemical cycles concern species not 
even present in the marine environment and completely new functions and biogeochemical 
cycles are therefore expected.
To calculate the cost and profit of services provided by marine biodiversity one should 
distinguish between the value organisms have for individuals and for society. Private value 
corresponds to properties of organisms which make them of direct use in satisfying production 
or consumption needs. This value informs the decisions taken by individual resource users and 
is generally given by the market price. Social value corresponds to the direct and indirect 
services provided by organisms to all members o f society. It includes all effects which are 
external to the individual resource user decisions. The open oceans are the common property of 
mankind and decisions on marine biodiversity can only be based on social value.
In general the effects of species on ecosystem functioning can be of three kinds:
• Species are redundant, only minimal biodiversity is needed to maintain ecosystem 

functioning.
• All species are important (Rivet Hypothesis), when species disappear functionality is 

damaged.
• Idiosyncratic hypothesis: species are important, but some are more important than others. 
Empirical data suggest, and recent theory shows, that biodiversity can act as an “insurance” for 
ecosystem functioning against environmental changes. Species that appear functionally
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redundant in the short term may be complementary in the long term because of different 
responses to environmental variations.
Let us now consider the services provided by marine biodiversity. These include regulation of 
climate, storing and cycling of nutrients, absorbing and detoxifying pollutants and regulation of 
the biogeochemical cycles in general. Marine organisms play crucial roles in many 
biogeochemical processes that sustain the biosphere. The carbon and nitrogen cycles are 
dominated by ocean processes and by micro-organisms in the oceans and the interplay between 
natural processes and human activities is becoming increasingly important. Two examples of 
major processes involving carbon and nitrogen are primary production and nitrogen fixation. A 
limited number of species account to a large extent for the magnitude of these processes and the 
characteristics o f such species as shaped by natural selection may be important to understand 
global change. Twenty years ago the major carbon fixers in the oceans had not been discovered 
yet. Cyanobacteria o f the genera Prochlorococcus and Synechococcus, organisms of around 1 
pm large, are now known to be responsible for as much as 30 % of all global primary 
production. It is not clear how human activity can impact the biodiversity of micro-organisms in 
the open oceans and what the consequences are. One example of an interaction is the limitation 
of primary production by iron in large parts of the world’s oceans, limitation that can be changed 
by direct (fertilization) or indirect (climate change) human action. Another possible effect is that 
the increased uptake of C 0 2 will lead to a lowering of pH. This may have important 
consequences for organisms such as Emiliania, which, besides being photosynthetic are also 
important calcifiers.
When this simple picture that the goods in the oceans are provided by macro-organisms and the 
services by micro-organisms holds, it is clear that the food web should be a central point of 
attention and research to explain what the consequences of human activities are. Only in a 
multidisciplinary approach can we hope to understand what the interactions between species and 
biogeochemical cycles really mean in tenus of global change. This requires more directed 
efforts of exploration, description and experimentation as well as a modelling framework that 
can only be put together by a new scientific network.
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S u m m a r y

This session on forecasting and transport research in support of the security of the marine 
environment was organised around four keynote presentations. Peter Ryder (EuroGOOS) 
described “Developments in Operational Oceanographic and Meteorological Services for the 
Maritime Environment”. Konstanze Reichert outlined how the Gemían SME OceanWaveS 
GmbEl carries out research in support of the security of the maritime environment. Nils Telle of 
the Norwegian Ship Owners’ Association described European marine transport research 
supporting the ocean environment, while Tim Wilkins of INTERTANKO (UK) spoke about 
tanker transport and the ocean environment.

I n t r o d u c t io n

One of the permanent risks regarding a maritime transport incident in the European seas is 
associated with the heavy traffic of all types of vessels. It is estimated that more than 200,000 
vessels pass annually through the Mediterranean Sea. A similar situation can be found in other 
sea regions surrounding Europe. Such dense maritime transport activity imposes on coastal 
countries the need for operational forecasts and efforts to prepare an operational response in the 
event o f an incident.

D i s c u s s io n

The Barcelona Convention for the Protection of the Mediterranean Sea against Pollution, the 
Marine Pollution Emergency Response and Support System (MPERSS), the Regional Marine 
Pollution Emergency Response Centre for the Mediterranean Sea (REMPEC) administered by 
the International Maritime Organization (IMO), the Global Maritime Distress and Safety System 
(GMDSS) and other international, sub-regional and local agencies, manifest the necessity for the 
implementation of operational applications to improve the information that is needed for taking 
actions in response to major maritime incidents, and in general to support the security of the 
maritime environment.
The primary procedure recommended for responding to maritime incidents, which will assist the 
local and regional decision makers to take appropriate actions, includes the application of 
operational forecasting models to provide predictions of the marine environment. Until recently, 
the most significant marine services, in tenus of safety at sea, were provided by the 
meteorological weather forecasting agencies, in the form of wind, waves, stonn surges and sea- 
ice forecasts.
In recent years, several international initiatives, such as GOOS, EuroGOOS, MedGOOS, BOOS 
and recently GMES, MOON, plus research projects such as MFSPP, MFSTEP, MAMA, 
MERSEA, EuroROSE etc., have promoted the development and establishment o f operational 
oceanographic observing and forecasting systems and the relevant networks around Europe. 
Within the framework of these activities several pre-operational oceanographic observing and 
forecasting systems are active in Europe at present on global, regional, sub- regional and coastal 
scales: e.g. MERCATOR, FOAM, TOPAZ, MFSTEP, POSEIDON, CYCOFOS, etc.
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The effective exchange and dissemination of observational and forecasting products to end-users 
is recognized as playing a crucial role in the operational response to maritime incidents. The use 
of the forecasting products for certain derived applications has proved to assist the security of 
maritime transport in cases of oil spill incidents.
There are two main research directions that support security in the maritime environment:

1. The Application of Statistical Analyses of the Ocean and 
Atmosphere (Physical, Biological and Chemical), Coupled with Near-real- 
time (NRT) Oceanographic and Meteorological Forecasts
The influence of sea-state on maritime transport and coastal and offshore structures plays a 
crucial role in increasing the safety and protection of the maritime environment. Wave and 
current monitoring systems, such as the WaMoS and HF radar systems, are valuable new tools 
in monitoring and reporting on sea-state, as demonstrated in the EuroROSE and MaxWave 
Projects. This new knowledge gained about sea state must be implemented into ship and 
offshore design criteria.
The oceans are generally considered as being seriously under-surveyed. Questions related to 
where best to invest for improvement in in situ and remotely sensed oceanographic observations, 
assimilation methods or hydrodynamic models, still remain. It is not yet possible to reliably 
forecast high-impact weather events. Neither is it clear how to meet the wide range of disparate 
needs for services in both a comprehensive and economical way.
In view of the above, there is a requirement to improve and to extend observing and forecasting 
systems on global, regional and coastal scales. The development o f operational oceanographic 
forecasts requires an engagement in collaborative experiments that build upon existing 
operational and pre-operational capabilities, e.g. TElORpex (for improved weather observing 
systems and forecasts), MERSEA (integrated project on operational oceanography) and similar 
EuroGOOS initiatives in coastal zones, etc. This should lead to the establishment o f a European 
oceanographic observing and forecasting capacity, which builds upon, develops and exploits the 
GMES initiative. In addition, there is a need to address identified deficiencies, use international 
standards and design in interoperability and finally to commit to an oceanographic and 
forecasting research programme in FP7, closely-coupled to GMES and GEOSS

2. The Improvement of the Design, Construction and Operation of 
Maritime Transport
The improvement of the design, construction and particularly the operation of maritime 
transport will enhance safety at sea.
Despite the fact that 99.98% of the oil transported by tankers arrives safely at its destination, the 
regulations on the operation o f maritime transport are largely developed in the aftermath of 
accidents, such as those of “Exxon Valdez”, “Erica”, and recently the “FTestige” .
The tanker industry is convinced that the most efficient way to minimize accidents is to design 
and construct safer vessels, taking into consideration not only advances in technology, but also 
the increasing knowledge of the environmental effects from shipping. Today, all of the newly 
delivered tankers have double hulls. Furthermore, the tanker industry, jointly with the shipyard 
industries and the classification societies, wishes to raise the minimum standards in the design, 
construction and operation o f tankers.
Within these efforts, several conventions related to ballast water discharge, anti-fouling, 
operational oily waste and garbage discharges are implemented by the shipping industry; these 
protocols are regrettably not supported by many flag and port states.
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The major directions in research related to maritime transport can be summarized as follows:
• Apply new technologies for on-board treatment o f ballast water to avoid distribution of 

harmful organisms;

• Apply new technologies for the further reduction of gaseous and particulate emissions from 
maritime engines;

• Promote the education and training of seafarers in marine environment matters.
• Use alternative fuels, especially natural gas;
• Use improved double hulls by developing energy-absorbing structures;
• Establish Vessel Traffic Management and Information Systems in Europe (VTMIS);

• Develop contingency plans for ships in distress and incidents in European seas.

Operational Forecasting and Maritime Transport
Common Concerns - Risk Management
The areas of common concern to both operational forecasting and maritime transport include, 
for example, how to:

• Elandle uncertainty in forecasts;
• Advise on sea-state extremes;
• Introduce technical solutions and procedures which minimise risk rather, than taking a 

purely precautionary stance.
Possible Solutions Include:
• Trial probabilistic forecasts with professional end-users who are managing risk;
• Characterize extreme events in a probability distribution format / table and educate users on 

how to use them;
• Encourage a “risk based management approach” in legislation and operations.

C o n c l u s io n

The main conclusions and main messages that emerged from this Session identified the need to:

• Engage in experiments that build upon existing operational and pre-operational capabilities;
• Develop and implement incentive schemes to make European “green shipping” profitable;
• Integrate the sea-state and weather forecasts into the decision support systems for ship 

design and operation.
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Key Points Thematic Session 2:
Maritime Forecasting And Transport

For Europeans seas, which support heavy vessel traffic; there is a need to promote the
education and training of seafarers in marine environmental matters;

Forecasting
• Forecasts (models, pre-operational oceanographic observing and forecasting systems, 

statistical analyses of the ocean and the atmosphere etc.) are needed to prepare 
operational responses in the event of a polluting incident in Europeans seas;

• A European oceanographic observing and forecasting capacity should be established, 
which builds upon the GMES initiative.

• An oceanographic and forecasting research programme should be secured within FP7, 
closely-coupled to GMES and GEOSS;

• Effective exchange and dissemination of observational and forecasting products to end- 
users is recognized as playing a crucial role in the operational response to maritime 
incidents;

• Researchers must engage in experiments that build upon existing operational and pre- 
operational oceanographic capabilities;

Possible Solutions to Integrated Forecasting with Transport Include:
• Trial probabilistic forecasts with professional end-users who are managing risk;
• Characterize extreme events in a probability distribution format / table and educate

users on how to use them;
• Encourage a “risk based management approach” in legislation and operations, rather 

than adopting a purely precautionary stance.

Maritime Transport - Research Priorities Include Efforts to Improve the 
Design, Construction and Operation of Maritime Vessels
• New technologies for on-board treatment of ballast water to avoid distribution of 

harmful organisms;
• New technologies for the further reduction of gaseous and particulate emissions from 

maritime engines;
• Use alternative fuels, especially natural gas;

• Use improved double hulls by developing energy-absorbing structures;
• Establish Vessel Traffic, Management and Information Systems in Europe (VTMIS);
• Develop contingency plans for ships in distress and incidents in European seas;
• Develop and implement incentive schemes to make European “green shipping” 

profitable;
• Integrate the sea-state and weather forecasts into the decision support systems for ship 

design and operation.
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S u m m a r y

Operational meteorological and oceanographic information services depend upon observations 
of the relevant features of the environment, which are used both to characterise the domains of 
interest and to initialise numerical models operating in near real time to forecast the evolution of 
significant, high-impact features within them. It is clear that the oceans are radically under
sampled for these purposes and the structure of high-impact weather events is often inadequately 
described to forecast their development, particularly over the oceans. This creates a strong 
incentive to identify and then maximise the availability of key data, to make the best possible 
use of them, particularly through data assimilation by numerical dynamical models and to ensure 
that the models adequately represent all the important processes taking place in the domain of 
interest. A research strategy to help decide where future invest should take place is suggested. 
Because the main problem is to determine the optimum combination of investment in models, 
assimilation models and observing systems, the strategy has to make maximum collective use of 
and build upon currently available operational and near operational facilities in these areas.

I n t r o d u c t io n

Environmental information services about the oceanographic and atmospheric domains are 
required so that we can survive and prosper within them in a sustainable manner. We continually 
manage risk in this process on the basis of available information. We design structures and 
procedures to survive extremes efficiently and back up their use with advisory services which 
allow us to deal with day to day events. Environmental data are required to catalogue the spatial 
distribution of means, standard deviations, seasonal fluctuations and the like. We prepare 
specific forecasts out to the limits of predictability, which we are continually trying to extend to 
increase the time for mitigating action. Suspected climate change is a very significant challenge 
to this approach, primarily by casting into doubt the representivity of the body of environmental 
information gathered over many years and the suitability of the structures we have built on the 
assumption o f stationarity.
In recent years as the desire and need for us to treat the environment in a sustainable manner has 
required an increased focus on the pressures we place on the environment in our attempts to 
‘survive and prosper’. These often have biological and chemical consequences so the need to 
monitor and predict these, in response to the pressures, has grown.
Any attempt to manage risk has to deal with uncertainty. There is a growing appreciation of the 
value of probabilistic forecasts and of the capability to generate them in an objective manner. 
Elowever, much remains to be done to develop effective services of this kind.
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D is c u s s io n

Current practice with respect to both the land and marine environments is to capture 
environmental data so as to resolve important structures and properties, and process them to 
create the archives from which statistical information, assessments and nowcasts can be 
prepared. Numerical models initialised by such data in near real time are used to generate 
predictions of the future state of the atmospheric and oceanic domains. Increasingly 
sophisticated data assimilation methods are being used for this initialisation, to extract the 
maximum value from available data and the power of models to represent processes properly 
and fully. Such methods are used routinely in operational meteorology and semi operationally 
and in research mode in predicting oceanographic evolution.
Available computing power is also enabling ensembles of atmospheric models to be run in near 
real time. By initialising individual members of the ensemble with realistically different 
observations the sensitivity of particular outcomes to inputs can be explored and the probability 
of those outcomes estimated.

Current capabilities
There has been substantial investment in operational and research satellites carrying passive 
sensors (radiometers & imagers) at visible, infrared and microwave wavelengths in 
geostationary and sun-synchronous orbits. There are active space-based remote sensors 
(altimeters, scatterometers, SAR) in polar orbits too. In combination these provide valuable data 
about the physical (and by implication biological) properties o f the land, ice and sea surface and 
the 3D distribution of temperature, humidity, wind and cloud. Such methods are also able to 
characterize the distribution of trace gases in the atmosphere and offer the only realistic hope of 
resolving ocean eddies ( ~ few 10km)
Ground-based remote sensing systems in the form of profilers, lidars and weather and Doppler 
radars provide useful data over land and coastal HF radars are able to monitor near shore 
currents and wave structure. Upper air & surface in situ met observations are obtained from 
networks of land stations, ships-of-opportunity, aircraft-of-opportunity and moored buoys. 
Operational surface and sub-surface in situ oceanographic measurements are obtained from 
ships-of-opportunity, moored buoys, sea floor landers, profiling buoys & coastal sea level sites. 
Increasingly biological and chemical measurements are being made from ships of opportunities, 
such as ferries, moored buoys and landers as well as research vessels.
Atmospheric modelling & data assimilation are operational on the local (10km), regional (20km) 
and global (50km) scales. Boundary conditions for the sub global models are imported from the 
larger scale. Forecast atmospheric surface fields are vital drivers of ocean models. Eddies in the 
atmosphere (depressions) have a characteristic scale of 100s of km but vigorous systems and 
convective storms have important structure on a scale o f 10s of km.
Ocean models that are almost eddy-resolving (10km) are semi-operational on the ocean, regional 
and basin scales. ~4 km resolution models are being developed, particularly for ecosystem 
modelling. Ocean data assimilation is in use and is the subject o f very active research. The 
Global Ocean Data Assimilation Experiment (GODAE) represents a concerted effort to develop 
capabilities in this area.

Current performance
It is evident that the oceans are seriously undersampled. Candidate technologies are available, 
see papers in Dahlin et al (2003), and their usefulness has been demonstrated in the GMES 
MerSea Strand 1 project, see http://www.nersc.no/~mersea for example. The GAMBLE project, 
http://www.altimetrie.net has shown the utility o f altimeters for sampling sea surface topography 
and wave properties but coverage is woefully sparse to resolve many important features and 
seems set to become worse. Wide swath instruments such as scatterometers and radiometers are 
able to discern surface features to an adequate even tantalising extent, but subsurface physical, 
chemical and biological sampling is limited to a few locations and depths, see
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http ://www. cefas.co.uk/monitoring for example. The sea floor is almost unobserved 
http://www.abdn.ac.uk/ecosvstem/esonet/. The Argo project represents a substantial 
international effort to monitor subsurface temperature and salinity for modelling purposes, but 
even when it reaches its design goal of 3000 floats the probability of finding one float in any 
area of 100km2 xl00km2 is -10% ; at present 1/3 of the target has been reached -  see 
http ://www. coriolis, eu. org
The atmosphere above the oceans is also inadequately observed, although again great technical 
ingenuity is shown and costs are minimised by extensive use of platforms of opportunity. 
Satellite monitoring particularly of temperature and humidity profiles, but also through wind 
fields derived from cloud motion, has made a major contribution but cloud limits the use of 
infrared for the former. The use of the microwave spectrum helps in this regard but vertical 
resolution suffers. Active satellite based sensors, in particular wide swath scatterometers and 
altimeters, also contribute by enabling useful measurement of wave height and surface wind. 
Notwithstanding these investments it remains to be seen whether it proves possible to provide 
predictions of the properties o f the oceans and the ecosystems within them with useful lead 
times. Furthermore, it is clear that high impact weather is not being forecast to the desired 
accuracy and it remains uncertain why this is so.
It is also the case that notwithstanding the theoretical benefits o f probabilistic forecasting and 
the ability to produce such services based on them, much remains to be done to persuade 
potential beneficiaries o f their value. Finally, as demonstrated within the thematic and 
crosscutting studies carried out to inform the design of GMES, and despite substantial past 
investment, there continue to be major impediments to the provision of effective and efficient 
information services to inform the development and implementation of environmental and 
security policy. These are not peculiar to the atmospheric and ocean domains, and crucially 
concern the joint use of environmental and socioeconomic data, the difficulties will have to be 
overcome if the strategic goal o f the European Union to become the most competitive and 
dynamic knowledge-based economy in the world by 2010 is to be achieved .

Suggested research strategy
The deficiencies discussed above all relate to the provision of information services, for which 
there are substantial existing infrastructures and past investment. Whilst it may be possible to 
isolate and research specific issues in an offline mode, the major issues concern the optimum 
joint, collective use and enhancement of individual components o f the data capture, information 
creation and service delivery process. Such problems must be faced by coupling the research 
activity to the continuing operational service provision.

A p p l ic a t io n  o f  t h e  s t r a t e g y

It is recommended that:
1. European scientists participate fully in the 10-year THORpex Global Atmospheric Research 

FTogranmie whose objectives are to to accelerate improvements in short-range (up to 3 
days) and medium-range (3 to 10 day) deterministic and probabilistic predictions and 
warnings of high-impact weather over the Northern Elemisphere. The European contribution 
is being managed by EUCOS and already includes one major field experiment over the 
North Atlantic to establish the feasibility and impact of adapting the observing system 
where the impact of additional data is judged to be high in the prevailing circumstances -  
see http://www.wmo.int/thorpex

2. The development of operational oceanographic capability in observing, modelling and 
assimilation on the global, regional and local scales within Europe be built around the 
MerSea IP initiative, which aims to capitalise on most o f the existing semi-operational 
ocean modelling capability in Europe and ‘develop a single high-resolution global ocean 
forecasting system shared by European partners together with a coordinated network of 
regional systems for European waters which will provide the platform required for coastal
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forecasting systems’ -  see http://www.ifremer.fr/merseaip. Integration of additional 
research and development efforts supporting these goals should take place under the 
auspices of EuroGOOS.

3. Probabilistic prediction methods be developed & tested in a localised service targeted upon 
a discrete well informed user community. This will require:
o A committed (probably) professional user community
o Testing and training in production and delivery
o Training in the use of products

4. The GMES initiative be used to further develop & test collaborative, comprehensive 
information services relating to the atmosphere & oceans on a European/regional scale 
which
o Recognise wide range of data/information required
o Use international standards
o Design in interoperability for multiple use

R e f e r e n c e s

The above has benefited, inter alia, from papers presented at the 3rd International Conference on
EuroGOOS, held in Athens, Greece during 3-6 December 2002. The Proceedings are reported in: Dahlin,
H., Flemming N.C., Nittis, K. And Pettersson S.E. (Eds), (2003) "Building the European Capacity in
Operational Oceanography', Elsevier Oceanography Series, 69.
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A u t h o r ( s )  K o n s t a n z e  R e i c h e r t

OceanWaveS GmbH, Munstermannskamp 1,D-21335 Lüneburg, Gennany.

A b s t r a c t

In the perspective of the Global Ocean Observing System (GOOS) an important goal is to 
develop operational tools for those in charge of safety and regulation for coastal marine 
operations and constructions, as well as for the protection o f the marine environment.
Two research projects, EuroROSE and MaxWave carried out within the last 5 years, dealing 
with current and wave measurements and their forecast will be presented. For both activities the 
aspect of applied research, the end user involvement and the dissemination approach will be 
highlighted. For the company both projects had a strong impact on the research and marketing 
aspect of the radar based wave monitoring system WaMoS II.

I n t r o d u c t i o n  

WaMoS II
For surveying the ocean wave field 
WaMoS II, an operational wave 
monitoring system based on a common 
marine X-Band can be used. Mounted 
on a ship, oil rig or onshore it is a 
proven instrument that measures the 
wave energy its directions and heights as 
well as the surface currents. The system 
consists of conventional navigational X- 
band radar, a high speed video digitising 
and storage device and a standard PC.
The analogue radar video signal is read 
out and transferred to the PC for storage 
and further real time processing. The 
data can be accessed either directly, via 
removable media, or on-line via 
modem/telephone or Internet.
The measurement is based on the backscatter of microwaves from the ocean surface that is 
visible as 'sea clutter' on the nautical radar. From that observable sea clutter an analysis is 
carried through to deduce the unambiguous directional wave spectrum and the surface currents. 
Sea state parameters such as wave heights, periods, wave lengths, wave directions and the 
surface currents are estimated by a straight forward analysis.

EuroROSE
The main objective of the FP4 project EuroROSE was the development of a transportable 
methodology for monitoring and forecasting winds, waves, water level and currents in limited 
areas (typical extent 40 by 40 km), such as coastal and port approach areas. Both by using

*

Fig. 1 : Systematic drawing of WaMoS II system 
components.
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ground based radars (HF and X-Band), in situ sensors and numerical models. The aim was to 
combine real time area covering measurements with numerical models to provide a best forecast 
and now cast for areas of interest, such as dangerous harbour entrances. The capabilities of area
covering radar measurements as well as data assimilation methods were investigated. The
overall system was demonstrated in Norway, where currents provide navigation difficulties and 
in Northern Spain, where the waves are the major concerns of harbour and ship operators.

MaxWave
In the FP5 project MaxWave properties 
of and forecasting abilities for low 
frequency wave fields, extreme 
individual waves and wave groups were 
investigated for both deep and shallow 
waters. The research was triggered by 
the fact, that within the last years a high 
number of large ships had been lost. 
The causes of accidents are in many 
cases believed to be 'rogue waves'. 
These are individual waves of
exceptional wave height or abnormal 
shape. Therefore new design criteria 
considering the impact of rogue waves 
on ships and offshore constructions are 
needed. The innovative aspect to reach 
theses goals was to combine new
oceanographic knowledge and ocean 
wave data resources with new
approaches to vessels, marine

Fig.2: Diagram illustrating th e  basic approach o f FP4 construction, design and operation. The 
project EuroROSE project addressed the needs of coastal

engineers and port designers/operators 
in tenus of influence and impacts of extreme waves. An important aspect was to develop a 
quality-based metocean information product for the benefit o f both high sea and coastal zone 
operating industry and authorities.

Rndiif Oociin Sortin g

C o s ta i  aprl im itai
C r . i K T - t n  « iH L i ' .E .  s + r i i  i c- : : - l+ 2  -z  t  b -c -: ■ i r  = : - i £ £ t f i

.  V . . ' J r . - .  I * i ,  l U n J . ;

~ Ir+rivut-n j TW131 
w  PrrI Fiwz.HB-rvwM¿

V«--:- T .o rto -ÿ tfu  f i  
H« i .■> I lv3  J! NV* >.v

TipKr h r l - i  « v l e  i ñ p p jb r t s
■LAÏJÎ.1 BPJ I

b  m  u i iM r i  h d .v f c a i

Fig. 3: Ship bow in heavy se a s

Approach
The methodology applied in
EuroROSE was a combination of area 
covering remote sensed data and high 
resolution numerical forecast models 
including data assimilation, co
ordinated with the Vessel Traffic 
Services at ports and coastal
monitoring centres. The system
developed was tested in two field 
experiments, and was also validated 
from the scientific point o f view.
In Norway the area in front of the 
passage south of Fedje was observed 
by two WERA EIF radars sited at 
Fedje and Lyngoy, and by two
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WaMoS II radars sited at Hellisoy and Nordoy. The two important reasons for selecting this 
passage for the measurements were:
• This passage is more dangerous for 

the tankers, because it is only 
about 1 km wide and some shallow 
areas due to rocks (-14 m) are 
nearby.

• Oceanographic features like eddies 
traveling along the coast from the 
south to the north, high current 
speeds up to 4 knots 5 to 6 miles 
off Fedje force tankers to reduce 
speed when they approach the 
passages, as they are sometimes 
drifted off track.

The experiments in the end user 
environment helped to promote the 
potential o f ground based radars for 
harbour safety purposes. As a partner 
of such a big consortium it was 
possible to develop new software to 
investigate coastal effects on waves and 
currents for WaMoS II. EuroROSE 
supported the technical acceptance of a 
new measuring technique within the 
operational community. The contacts 
that were established during the 
project, especially the demonstration 
phase could be usefully exploited by 
the commercial partners.
MaxWave had the goal to confirm the existence of rogue waves and their risk of encounter and 
to implement the new findings in ship design. For this highly interdisciplinary approach, 
existing measurements and hindcast modelling were used to better understand the shape and 
impacts of extreme waves in relation with ship/offshore accidents. Statistics of abnonnal waves 
were documented by in situ measurements with conventional wave sensors. For the remote 
sensing techniques used in MaxWave, X-band radar and SAR, new algorithms for the estimation 
of single wave events were developed. These developments have a strong impact on use of X- 
Band radars for regular wave measurements on board of ships.
MaxWave has created and still creates a lot of public awareness about the potential impact of 
waves on ships and offshore structures. Both projects presented here combined research in 
oceanographic features and transferred it into application. By this, safety aspects in ship and 
offshore design as well as operation could be addressed. From the market response in the 
commercial sector, it becomes clear that the findings of both projects, EuroROSE and MaxWave 
are of high relevance for the end users.

C o n c l u s i o n s

The combined interdisciplinary research, academia, industry and end users can have a huge 
potential on the market acceptance and commercial development of SMEs. The X-Band radar 
based wave monitoring system WaMoS II benefited from the application in several projects. The 
success of such an approach is strongly depended on the personal commitment of the 
participants. A premise to reach the agreed project aims was respect for the different attitudes 
and approaches related to the variance of backgrounds of all partners.

iLLílBca ülovatcn i| \ n¡

Fig. 4: Results from FP5 project MaxWave: 
Individual w aves calculated from X-band radar 
im ages.
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Norwegian Shipowners Association,
Postboks 1452 Vika, 0116 Oslo, Norway.

I n t r o d u c t io n

This presentation is primarily based on the experiences gained and results achieved when 
working with the EU-sponsored (FP4) thematic network TRESHIP - “Technologies for Reduced 
Environmental Impact from Ships”, which was finalised in 2003. In TRESE1IP where I was co
ordinator, we considered pollution from ships in a lifecycle perspective. In such a perspective, 
pollution from ships can be separated in three different parts: (a) Pollution when building ships 
(b) Pollution from ships in operation (c) Pollution related to scrapping of ships.
TRESE1IP has dealt with emissions to air and releases to sea, i.e. emissions of C 02, NOx, SOx, 
CFC and releases of oil, ballast water and TBT. The thematic network did not discuss 
blackwater, graywater and sewage.
Operation of ships is what most people think of when talking about maritime pollution. The 
politicians and public at large will notably relate this to oil pollution of the sea following severe 
accidents, like the disasters due to grounding the grounding of Exxon Valdez, Tory Canyon, 
Amoco Cadiz or the sinking of Erika and Prestige.
The rest of this presentation will concentrate on ships in operation and on emissions to the 
atmosphere of C 0 2, NOx, SOx and releases of oil to the sea.

M a r in e  P o l l u t io n

Facts and figures
First I will make a brief statement: More than 99.8 % of all oil transported by ships arrive safely 
at its destination. Total releases of oil to the sea amounts to 2.4 million tons annually. 24 % or 
0,57 million tons of this originates from shipping. 0.12 tons or 5 % are releases from accidents 
with ships. This is the average, there might be variations from year to year.
Of the total emissions to the atmosphere 2 % of C 0 2 comes from shipping, 5-7 % of total SOx 
emissions comes from ships and 10-13 % of NOx emissions comes from ships. Emissions of 
Volatile Organic Compounds (VOC) amounts to 1.7 - 1.8 million tons a year associated with 
handling and transportation of crude oil and oil products. This is about 3 times the amount of oil 
spill from shipping and corresponds to 0.1 - 0.15 % of all oil transported. It is estimated that 
shipping contributes to 5-10 % of the acid rain (NOx and SOx) in coastal areas, perhaps even 
more in coastal zones with heavy traffic such as the English Channel.
Marine bunker oil is in many ways to be considered a waste product from the oil refineries, and 
as such it contributes to solving a global waste problem. This should be kept in mind when 
comparing emissions of harmful substances from ships to air with other transport fonns and 
land-based industries.
Shipping versus other transport means
Emissions to air per ton transported with ships are much lower than emissions per ton from any 
other means of transport.
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This comparison does not render full justice to other transport means. In many cases transport by 
trucks can not be replaced by ships and vice versa.
TRESHIP made a comparison of emissions of C 0 2, NOx and SOx when a certain quantity of 
fish was transported from a coastal town in Norway to its destination on the European continent. 
This study showed that the emissions were lower for C 0 2 and NOx when maritime transport was 
one of the links in the transport chain than when the cargo was transported by truck all the way. 
The SOx emissions, however, were higher for transport including a maritime link.
Taking into account that the trucks travel through built-up areas and the ship travels far from 
populated areas, maritime transport is by far more environmental friendly. The comparison did 
not include noise, vibration and distribution of dust.

P o t e n t ia l  f o r  I m p r o v e m e n t

Shipping is by far the most environment-friendly means of transport there is. Shipping is looked 
upon as a mature industry, but TRESHIP points to a number of areas where there is an 
interesting potential for improvement or reduction of both releases to sea and emissions to 
atmosphere.
Reduction of oil spills
Nearly all tankers delivered today have double hulls. This represents an improvement compared 
to tankers with single hulls. TRESHIP has recommended further R&D to improve the 
construction of double hulls by developing new energy-absorbing structures. For low-energy 
collision and grounding this might be interesting, but for high-energy collision and grounding 
the potential for reducing the releases to sea is marginal.
Atmospheric pollution
It is both economic and environmental friendly to reduce ship resistance and thereby reduce the 
propulsion power. This can be achieved through improved hull fonns, better propulsion devices, 
improved engines and reduced friction by developing better surface treatment or antifouling 
paints.
Ships, maritime prime movers and propellers are considered mature technologies, but there is 
still a potential for improvement. Alternative propulsion systems have been tested, and some of 
them seem quite promising. The gain might be in the order of some 5 %. But we foresee no 
major improvements in the near future.
Diesel engines have been and for many years to come will be the dominating prime mover. NOx 
emissions can be reduced by more than 60 %, but that will lead to increased C 0 2 emissions and 
increased costs.
There are technologies available for reducing SOx emissions. The most efficient way to reduce 
the SOx emissions is to lower the sulphur content in the bunker oil. IMO has accepted a sulphur 
cap of 4.5 % or 1.5 % higher than what is the average sulphur content in fuel oil to day. The 
European Commission is currently preparing measures to lower the Sulphur-cap both for sailing 
in EU waters and for port stays.
Gas-fuelled diesel engines are interesting. The emissions will be substancially lower, this relates 
both to emissions of soot and particulates, o f SOx, NOx and of COx. The efficiency is slightly 
lower, but the gap between the ordinary diesel engine and the gas-fuelled one is closing. Storage 
of the gas might be a bigger problem.
Alternative engine systems
Gas turbines and fuel cells are promising both as auxiliary engines and prime movers. Together 
with a number of European companies we have been studying maritime application for fuel 
cells. Safety and reliability have been vital questions, but the most important question at this 
stage is the economic and environmental potential for fuel cells in ships. A road map for future 
research in this interesting field will also be drawn.
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R & D  N e e d s  R e p o r t

Our R&D Needs Report indicates a number of ideas to reduce the environmental impact from 
ships. Most of the proposals plan to develop new and improved technology, but the most 
interesting proposals do not suggest to develop and implement new technology. The most 
promising suggestions seem to be:
• Establish the basis for legislation and incentive schemes that can stimulate a reduction of 

environmental impact and simultaneously contribute to make “green shipping” profitable.
• Develop and demonstrate vessel traffic and management and information systems in Europe 

and thereby contribute to increase multi-modal transport and reduce land based transport.
• Develop and demonstrate contingency and intervention systems for European waters.
• Improved education and training for maritime personnel.
To improve the technology is certainly important, but as mentioned, the potential to reduce the 
emissions and environmental impact from transport is higher by implementing the proposals 
mentioned above.

E U -F u n d e d  R & D  t o  R e d u c e  E n v ir o n m e n t a l  I m p a c t  f r o m  S h ip p in g

Some of the proposals mentioned in TRESElIP’s Final Report coincides with the priorities in the 
report “The Maritime Industry R&D Master Plan” as issued by the “R&D Strategic Planning 
Group” of the “European Maritime Industries Forum”.
It will be too time-consuming to mention all these projects, so I will only mention the projects 
that might represent major technological achievements, sorted in two groups

• New technology and technology shift
• Integrated transport solutions or door-to-door transport
The European Commission has been very positive in sponsoring these projects. Everybody 
realises that investments in these projects can hardly be expected to show return on investments 
for many years. In such cases it is an essential condition that the European Commission and/or 
the national authorities are willing to share the economic risks with the industry in the 
development of the technology or in testing of new opportunities.

New technology
• Martob. This project deals with the treatment o f ballast water on board ships to avoid 

distribution of harmful organic substances. The project has succeeded in developing and 
testing new methods for treatment of the ballast water. The methods have not been tested in 
full-scale onboard commercial ships, but the industry has expressed interest for installing 
the equipment.

• FC Ship. The purpose of the project is to evaluate the economic and ecologie effect of 
installing fuel cell technology on board ships. The results so far are quite promising. The 
environmental effect is clear, with an interesting potential for further improvements. The 
economic effect is more uncertain, at least with the present technological status. But the 
project group has decided to apply for support for further R&D and pilot projects. We judge 
this as absolutely necessary and it is an essential condition to have a demonstrator on board 
a commercial ship.

• Hercules. The objective is to develop new technologies to drastically reduce gaseous and 
particulate emissions from marine engines and simultaneously increase efficiency. The 
project has just started and it is too early to present concrete results.

Integrated transport solutions
• D2D. The purpose of the project is to develop and demonstrate systems to manage and 

control multimodal transport solutions -  Supply Chain Management SCM. The project has 
developed a SCM for control and guiding of integrated transport solutions. The system has
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been demonstrated in commercial transport chains and it is now ready for use by the 
industry.

• Searoutes. The objective is to improve forecasting of sea-state and sea-weather, including 
near real-time data from high resolution and high precision altimeter satellites. The forecasts 
shall be integrated into advanced decision support systems for ship captains and ship 
management consemed with routing performance of ships.

The European Commission has also sponsored a number of other projects re. Integrated 
Transport Solutions. These projects have started recently and it is too early to expect concrete 
results.

C o n c l u d in g  R e m a r k s

Shipping is an often underrated industry and means of transport. In volume tenus some 90% of 
Europe’s external trade and over 40% of the internal longer haul transport is canied by ships. 
Shipping is also the most environmental-friendly means of transport there is. But that does not 
mean that we can allow ourselves to rest on our laurels. There is an interesting potential for 
improvements, both for reduction of releases to sea and emissions to air.
The oceans have had and will in the future have major importance for our environment. 
Everybody should feei responsible for protecting the oceans, especially we who have our work 
so closely tied to the seas. The shipping industry has taken responsibility and is prepared to do 
so and play an active part also in the future.
Environmental protection in shipping has so far been driven by governmental regulations, and 
new rules have normally been introduced almost emotionally after major accidents. The 
shipping companies have had to comply with these rules.
Shipping companies, as all companies involved in international business, are working in tough 
international competition. It is a challenge to balance between cost-effective operation and safe, 
environmental-friendly operation. Too little action and the company may not be complying with 
rules and regulations. Too much action and the company may loose its competitiveness.
A healthy maritime industry requires equal tenus and fair competition. This means that all rules 
and regulations implemented to reduce environmental impact from shipping must be 
internationally accepted and governed, if not the competition will suffer and those not 
complying might gain a competitive advantage.
The primary driving force in all industries is economy. An interesting new trend is stricter 
requirements from our customers who more and more often have environmental-friendly 
operation as one of the conditions for their suppliers. So far we have not experienced that the 
customers are willing to pay extra for quality, but we have seen that substandard operators have 
been excluded from the “shortlists” or “list o f preferred suppliers” . The quality operators 
welcome this development!
To develop and implement new rules continuously is not necessarily the right way ahead. The 
“stick” could be replaced by the “carrot” and financial benefits should be introduced. Investing 
in environment-friendly equipment should be profitable and environmental-friendly operation 
should be a competitive advantage. We therefore recommend a totally new international regime 
for reducing the environmental impact from shipping.
Elowever, we must also bring about a change from the current position of compliance with 
prescriptive and reactive regulations to a state of proactive and self-motivated improvements in 
all aspects, relevant to the environment and safe ship operation.
It is not only a question of technology. We are also talking about the organisational culture in 
the companies. For better protection of the environment, the current dominating “Compliance 
culture” should be replaced by a “Safety culture” and the responsible in this case is only the 
shipping company.
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S u m m a r y

With an increasing demand for energy resources and products around the world coupled with an 
increase in the sources of energy production, the tanker industry has had to enhance its ability to 
maintain this expanding supply network. But maintaining this vital service is not without its risk.
While conscious of the public concern relating to oil transportation, the tanker industry has been 
confronting the challenge of making a continual improvement o f its environmental performance. 
INTERTANKO presents an overview of the principal environmental concerns relating to oil 
transportation by tanker, as well as o f the solutions in place, both mandatory and voluntary.

I n t r o d u c t io n

It may come as a surprise to most people to learn that the shipping industry is changing. In fact, 
it is unlikely that the general public had even considered the notion unless explicitly asked of 
them. It may even shock the more astute among the general public to learn that the tanker sector 
is at the forefront of the change in tenus of technical and operational advances. Advances which 
are rooted in a need to improve perfonnance in tenus of safety at sea and environmental 
protection.

Market Demand
International shipping is becoming increasingly complex and more rigorously regulated. In turn, 
the demands on the tanker industry are growing, with an ever increasing demand for energy and 
an increasing desire for consumer satisfaction, i.e. the ‘right here, right now’ lifestyle.
There is a direct correlation between oil demand and sea trade, with an increase in demand of 
about 1.5 million barrels per day (bpd), per year over the last decade. To demonstrate that this 
trend is set to continue, the International Energy Agency (IEA) predicts an increase of 1.65 
million bpd in 2004.

Public Demand -  Zero Tolerance
While demand for oil increases the general public becomes more demanding in tenus of its zero 
tolerance approach to oil and chemical spills. As a consequence, regulations prompted by 
accidents are invariably stringent and involve considerable, unplanned costs for tanker owners. 
The primary dangers of such instant, prescriptive solutions are that they can introduce 
ambiguities and stifle innovation in the drive for safer, more efficient tankers.
Regardless o f the improvements made by the tanker sector over the last decade, significant 
individual events have changed the course of the tanker industry. The introduction of the 
double-hull in North America following the Exxon Valdez spill in 1989 and now in Europe and 
across the rest o f the world following the Erika and Prestige incidents in 1999 and 2002 
respectively, has introduced new challenges for tanker operators, builders and equipment 
suppliers. An increasing complexity in the double hull structure, coupled with a larger steel 
work surface area which will require coating and corrosion protection is just one example of the 
considerations which have to be borne in mind when implementing new regulations.
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Forward Thinking, Practical Solutions
The tanker industry believes that the best way forward to prevent further accidents and “knee- 
jerk” reactions following an accident is to design and build safer ships, taking into consideration 
the continuing advances in technology, and increasing knowledge and understanding of the 
environmental effects from shipping. Coupled with this is the need to maintain maintenance 
standards throughout the lifetime of the vessel. This o f course requires the pooling of knowledge 
and experiences, and the sharing of solutions by the operators, combined with expert 
assessments from the scientific and research community as to the potential problems of the 
future.
The voluntary solutions being implemented by the industry are extensively researched and 
tested, with the risk and subsequent costs absorbed by the individual owner (as opposed to the 
industry as a whole) and / or yard which is carrying out the trial. Prescriptive legislation on the 
other hand, may not receive the extensive and practical research required and as such rarely 
addresses the true source of the problem. Such requirements can therefore be impractical and 
ineffectual when implemented.
The knowledge and know-how of the industry, and the development o f new legislation, rarely 
comes together in practice. Much of this is due to a, some might say justifiable, lack of trust 
toward the industry by the regulator, meaning political as opposed to scientific influence may 
take precedence during regulatory development.
To overcome this lack of trust and continue its work in seeking practical solutions to upcoming 
operational problems and those caused directly and indirectly by ill-conceived legislation, the 
industry must produce solutions that are well researched, workable and effective. Only by 
effectively presenting such work will the regulators and their governments begin to accept the 
complexities and demands placed on the tanker industry.
The following examples are given as a demonstration of the industry’s lead on key safety and 
environmental issues:
TRIPARTITE - The tanker sector, together with the ship building yards and the classification 
societies have recently joined forces in an attempt to increase design, build and construction 
standards for new ships. Problems such as access to ballast tanks for surveys, and increased 
corrosion rates in crude oil cargo tanks has lead to extensive ongoing research by these bodies to 
avoid major repair costs and potentially catastrophic incidents during a tanker’s operational life.
CRUCOGSA -  INTERTANKO co-funded an industry project to ascertain the physical 
behaviour of crude oil during transportation, discharging and tank washing. A key finding was 
the quantity of VOC released from the cargo during transportation. Up to 7 million tonnes of 
VOC is emitted every year from the transportation of crude oil in tankers.
VOCON -  As a direct consequence of the above study and its finding with regards to VOC 
emissions, a second project was commissioned by INTERTANKO in which an operational 
solution to the problem was found. The VOCON Procedure will reduce VOC emissions by up to 
80% and so reducing air pollution and cargo loss. Since the completion of the project a number 
of marine manufacturers have designed equipment (automated pressure valves) to automate the 
process and improve its efficiency.
INTERTANKO and fellow industry bodies have also been extensively involved in various 
European and IMO related projects, acting as the industry reference and resource on technical 
and environmental matters.

Identifying Issues
Although accidental spills often provoke the greatest efforts from politicians and regulators, it is 
on the operational level where most safety and environmental concerns are being identified by 
the industry. The following table gives an overview of some of the issues being dealt with by the 
tanker industry; the legislative requirements; the latest in technological and operational 
developments, and; the eventual aims and objectives from the industry perspective.
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Issue Legislation State o f the Art Aims

Invasive 
Species in 
Ballast Water

International Convention 
requiring specific 
treatment standard of 
discharge water covering 
organisms ranging in size 
from 1 Omicrons and 
upwards, including 
certain human pathogens.

Thermal, de-oxygenation, UV, 
biocide, filtration and separation 
are main methodologies for 
treatment. Few able to treat to 
legislative standard, those that can 
are unable to treat at desired 
volume so as not to impede 
normal ship operations. Ship 
board trials limited.

Elimination of ballast problem,
100% treatment standard, and 
eventual elimination of invasive 
species from other ship sources, 
e.g. hull fouling and chain 
locker.
Technology should be reliable, 
effective and suitable for ship 
board use.

Anti-fouling
Systems

International Convention 
banning application 
(2003) and use (2008) of 
organotin based 
antifouling systems.

Tin-free systems still being 
developed, some uncertainty 
within the market as to 
effectiveness and environmental 
soundness of alternatives.

Shortterm: Soundness of TBT 
alternatives.
Long term: Effective biocide 
free systems available for larger, 
slower vessels which dock less 
frequently.

Operational 
Discharges 
(Oily W aste)

MARPOL Convention 
Annex I (International) -  
regulates discharge rates 
and quantities from all 
ship types (i.e. cargo and 
engine room waste oils)

Oily water separators, incinerators 
and oil discharge monitoring 
equipment.
Shore side reception facilities.

Zero discharge to sea and 
atmosphere. Minimise oil waste 
on board and ensure discharge 
ashore in all ports.

Garbage MARPOL Convention 
Annex IV. Provides for 
incineration, separation 
and shore side collection. 
Biodegradable waste can 
be discharged at sea 
within certain rates and 
volumes.

Incinerators, compactors. 
Segregation management of 
materials.

Minimisation of waste at source.

Air Emissions 
(Engine)

MARPOL Convention 
Annex VI. Provides 
limits for SOx. NOx.
C 02 and GHG's with 
requirements on engines, 
fuel and operation.

Low-sulphur fuels, albeit with 
limited availability. Exhaust gas 
scrubbing equipment.
Effective engine designs limiting 
NOx emissions.

Ready supply of low-sulphur 
fuels. Overall increase in fuel 
quality.

Air Emissions 
(Cargo)

MARPOL Convention 
Annex VI. Provides 
limits for VOC's and 
GHG's with
requirements on engines, 
fuel and operation.

Specific operational means to 
reduce VOC's from crude oil 
cargoes by up to 80%. Vapour 
Return lines for crude oil loading 
and VOC release.

Limiting VOC discharge during 
loading and transportation. 
Widespread use of VOCON 
procedure.

End of Life
Vessels

IMO Guidelines and 
Industry Code of Practice 
on Ship Recycling.

Green passport of Hazardous 
Materials on board.

Increase recyclability of ships, 
enhance health and safety 
management and waste 
treatment at recycling yards.

Accidental 
Discharges of 
Oils and 
Chemicals

MARPOL Annex I and II 
-  specifying design 
criteria for oil and 
chemical tankers.

Protective location of fuel and 
cargo tanks. Increased tank 
segregation. Double hulls.

Use of probabilistic oil outflow 
methodology.

Loss of
Structural
Integrity

Industry Standards and 
MARPOL Convention
• Coating application and 

location (ballast and 
cargo tanks)

Goal based approach now being 
utilised with the IMO becoming 
more proactive in applying 
standards as opposed to industry 
interpretation and application.

Internationally applied 
minimum acceptable standards 
for new buildings.
Standardised and transparent 
maintenance and survey
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Issue Legislation State of the Art Aims

• Corrosion margins
• Welding standards
• Scantling standards
• Steel standards
• Hull strength

procedures.

Propulsion
Performance

Emission requirements 
only (MARPOL Annex 
VI & Regional 
Legislation)

Use of redundancy in machinery 
systems based on risk assessment 
approach to tanker design. Twin 
engines, separate engine rooms, 
twin propeller shafts etc .

further use of f  SA and EMEA 
in engine and tanker design.

The list is not exhaustive but provides an overview of some of the more pertinent issues. Further 
consideration should also be given to operations in extreme conditions, such as ice-class tankers, 
and navigational requirements, with specific reference to the rise in Particularly Sensitive Sea 
Areas (PSSAs), as designated by the IMO. The latter will see a host of new navigationally based 
protective measures imposed on shipping in areas deemed sensitive by way of ecological 
uniqueness and a high level o f risk from shipping related pollution.

K e y  a r e a s  f o r  C o n s id e r a t io n

To rise to the challenge of safer seas and a cleaner marine environment the shipping industry 
needs to qualify the aspects in which it perceives are future areas of concern and liaise with all 
the other stakeholders in the maritime community to develop solutions that can be implemented 
effectively and without further detriment to other safety and environmental aspects of ship 
operation.
While ship operators and owners identify areas in need of further consideration on an 
independent basis, there is also the requirement for time and effort to be spent on identifying the 
overall effects of new legislation. In general, the ship operator benefits from experiencing first 
hand the manner in which legislation impacts other areas of safety and environmental 
performance on-board, with one requirement effecting an otherwise unrelated aspect of ship 
operation, sometimes creating new, previously unforeseen problems. This throws into light the 
potential use by regulators o f risk assessment tools such as net environmental benefit analysis 
(NEBA) to assess the overall benefit and or impact o f any prescribed regulation.
In some respects, an overall list o f tanker safety and environmental issues, such as that given 
above, could be used by those developing legislation in an isolated area by way of a check list 
on the effects of the legislative solutions on other ship board operations.
As environmental management systems become more demanding and as the continuing upward 
trend for more environmentally sound transportation continues, it is likely that this method of 
measurement will be more extensively researched and utilised by the industry. The development 
of environmental performance models for individual ships may only be a few years away, 
allowing the operator and legislator to assess where the gaps lie and where improvements can be 
made to uphold this upward environmental trend.
Naturally this all comes at a price. At present the more advanced ship operator can find reward 
for more effective environmental management o f his ships, however, there is still a need for 
greater recognition for this in order to sustain the current industry proactively. This recognition 
needs to come from regulators and charterers alike, but perhaps most importantly, the catalyst 
for this will be an increase in awareness and understanding from the general public.
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S e s s io n  P l e n a r y  1 : F P 6  &  T h e  E u r o p e a n  r e s e a r c h  A r e a

T it l e  S e s s io n  r e p o r t

A u t h o r ( s )  J o h n M a r k s

European Science Foundation, Strasbourg, France. 
e-Mail : jmarks@esf.org

S u m m a r y

The concept of the European Research Area (ERA) has been established as a platform to 
emphasise that a strong European research effort requires a concerted effort of EU funding 
through the Framework Programme, together with nationally funded research programmes. Only 
enhanced coordination and a real integration of research activities in Europe can overcome the 
fragmentation that currently characterises the European research effort. Marine science and 
technology are a perfect example of a domain where this integrated approach is developing and 
will bear fruit.

I n t r o d u c t io n

In opening the Session, Pierre Mathy (DG Research) highlighted changes in the position of 
marine science and technology in the context of political changes in the thinking about research 
and development in general at the European level. The role o f the new instruments of FP6 in 
integrating science and scientists was illustrated in the presentation of Adelino Canario 
(University of the Algarve). José Rizo (DG Environment) showed the importance of close and 
early interaction between users and scientists in defining the research questions. The need for 
better coordination of Member State policies with those of the EC was argued by Rudy Elemian 
(Science & Innovation Administration, Belgium), using the example of marine research 
infrastructures. Finally, Jean-François Minster (IFREMER) put marine science and technology 
in a global context, arguing that enhanced coordination of European efforts requires a global 
perspective, as the oceans ignore continental boundaries and marine research both requires and 
benefits from global co-operation.

D i s c u s s io n

The Session yielded several forward-looking recommendations regarding the further 
strengthening of the European Marine Research Area, the further development of the marine 
research agenda and the conditions necessary for success.

Challenges and Opportunities - The European Research Area (ERA) 

6th Framework Programme (2000-2006)
Marine science and technology has benefited considerably from the successive EC funded 
research Framework Programmes (FPs). Previous FPs had specific dedicated marine 
programmes, such as Marine Science & Technology (MAST) and Fisheries & Aquaculture 
Research (FAR). In the approach chosen for FP6 there is however no dedicated marine science 
programme. While marine science clearly benefited from all FP6 instruments: the new 
instruments (Networks of Excellence and Integrated Projects), ERA-NET, as well as the 
traditional smaller sized projects (STREPs), there is little or no evidence of integration between 
the eight Priority Themes of FP6. A further concern is that funds allocated to environment 
related research decreased by 35% from FP5 to FP6. To reverse this trend in FP7 will require the 
presentation o f convincing arguments from the scientific community and the Member States.
The European Research Area concept (adopted in 2000) marks the beginning of a more 
integrated approach to science and technology in Europe. As a result, FP6 not only addresses EC 
funded research, but also provides support for the co-ordination of national research. The Lisbon 
Summit (2000) set the objective that Europe should become “the most competitive knowledge

46

mailto:jmarks@esf.org


EurOCEAN 2004 - Proceedings

based economy in the w orld ’ by 2010, and clearly identified R&D as an important instrument in 
this context. The Barcelona Council (2002) set a goal of 3% GDP for the spending on R&D, of 
which 2/3 should come from the private sector. For marine science and technology it is 
important that the Gothenburg Summit (2001) added the concept that all R&D should contribute 
to the sustainable development of the economy and underlined the responsibility for contributing 
to the research needs of the international environmental Conventions to which the EU has signed 
up. As a result, the 6th EU Environment Action Programme was adopted in 2002 to promote the 
integration of environmental concerns in all EU policies. This adds environmental 
considerations to the strengthening of European competitiveness. The World Summit on 
Environment and Development in Johannesburg (2002) further amplified the responsibilities of 
the industrialised countries regarding sustainable development. The greater emphasis on 
economic goals has nevertheless strongly shaped FP6, with less room for environment related 
research and fundamental science.
The marine science community has so far been rather successful in FP6, with three Networks of 
Excellence (NoEs) and five Integrated Projects (IPs) approved (at the time of this conference), in 
addition to several STREPs. Several projects address the science needs related to the EU 
fisheries policy, which is an important user o f knowledge. As this policy is based on an
ecosystem approach, the science involved is mainly basic research.
The research funding agencies have responded to the need for enhanced coordination by 
successfully proposing ERA-NETs in the field of Ocean Drilling (ECORD), coordination of 
Baltic Sea environmental research (BONUS) and recently the overarching MarinERA for co
ordination of national marine sciences programmes

7th Framework Programme (2007-2011)
Although only halfway through FP6, the development of the FP7 agenda has already begun. 
Under the Irish Presidency, the Research Ministers decided that basic science should receive 
increased support in FP7. Basic science is seen as a nursery ground for new ideas and is crucial 
for training the future generations of scientists. Meanwhile, the EC has proposed a doubling of 
the research budget for FP7. In a recent Communication, the Commission proposed six axes for 
the future research policy of the EU:
• Collaboration : continuation of the new and traditional FP6 instruments;
• Technology platforms ', encourage public-private partnerships;

• Competition in basic research', bottom up, no themes, peer review processes under control
of the scientific community;

• Human resources development', enhanced Marie Curie programmes;
• Research infrastructure: not only access, but also investment;
• Enhanced coordination o f  national programmes'. ERA-NETs, access to Article 169 funding.
All six axes, individually and collectively, are important for creating a strong and effective
European Marine Research Area. The marine research community is encouraged to develop 
ideas for the implementation of these axes from the marine perspective and to bring these to the 
attention o f their National Authorities, particularly those involved in the development of FP7. 
Given the new orientation of EC support for research, in arguing for more support for marine 
research from FP7, the following questions should guide the discussion:
• To which category of users is the topic o f importance?

• Is the topic relevant to the public good?
• Should the topic be addressed at the European or at Member State level?
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Marine RTD Priorities
Though this Session focussed less on the identification of new priorities than did some of the 
other Sessions, the presentations identified examples of user requirements for new priorities and 
some new scientific challenges.
The main messages outlined include:
• The need to make connections between traditional marine disciplines and other disciplines, 

giving rise to innovative new science (e.g. marine genomics);
• The need to better address user requirements, (e.g. ecosystem approach in Fisheries Policy).
• The need to re-integrate “policy oriented” research (Priority 8) into the appropriate Priority 

Themes 1 - 7 .  For example, relevant policy research related to environment should be 
located in Priority 6.3. Global Change & Ecosystems.

There is a strong need for a stakeholder driven research agenda. Policies for the preservation, 
conservation and sustainable use of the marine environment require a scientifically based 
approach (i.e. the ecosystem approach). The ecosystem approach is defined as the 
comprehensive integrated management of human activities based on the best available scientific 
knowledge about the ecosystems and their dynamics. An important component o f the necessary 
knowledge relates to the development of suitable indicators for ecosystem health. Priority topics 
for research include the identification of ecological properties that are important to the structure 
or function of the ecosystem, or to the human uses of it. Because of the limited knowledge of 
ecosystems, the highly complex character of the processes involved and the limitations of the 
management systems, it is important to be able to deal with uncertainty and variability. This 
requires the development of risk assessment and of models through which future scenarios can 
be explored.
Genomics provides an example of a scientific domain which developed outside marine science 
and which is introducing important innovations into the marine science research agenda. 
Genomics is the large-scale analysis of genome architecture aimed at the discovery and 
identification of the function of many genes simultaneously. High throughput analysis 
technology and developments in bio-informatics have led to the mapping of the human genome 
and the genomes of several animal and plant species. Genomics is a potentially powerful tool to 
study the microbial diversity and functionality o f model organisms. The emerging research 
domain of environmental genomics tries to understand the functional significance of genomic 
variation in natural communities. In metagenomics, entire ecosystems are treated as a single 
living organism. The application of genomics in samples from the Sargasso Sea has already 
given rise to the discovery of 148 previously unknown phylotypes and 1.2 million unknown 
genes.
In that context, the Marine Genomics Europe Network of Excellence, involving 44 partners in 
16 countries and bringing together more than 300 researchers, was profiled as an example of an 
operational Network of Excellence. It is important that the marine genomics community 
establishes close links with the various other national and European genomics initiatives, in 
particular with the aim of sharing infrastructure.
Many of new discoveries in the Ocean frontier are of significant societal importance. The 
mapping of gas hydrates, for example, and the research necessary to assess their importance in 
tenus of both risk (submarine landslides and subsidence) and as a new source of energy and 
phannaceutical products can contribute safety at sea, diversification of energy supplies and new 
commercial opportunities.
Integrating marine science to address questions of global climate change and sustainable 
development is another priority. Examples of the research questions that are addressed in this 
context include the study of low frequency processes in climate variability and the mapping in 
sediments o f palaeoclimate events associated with major changes in the ocean circulation during 
the last glacial period.
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Several identified priorities have already been addressed in the Marine Board-ESF’s Position 
Paper Integrating Marine Science in Europe (2002). As a result of the recommendations of the 
EurOCEAN 2004 Conference, the Marine Board is in the process o f up-dating this strategic 
document, particularly in the context o f identifying priorities to be addressed within FP7.

What is Needed to Make it Work?
This section is oriented towards a “future look” at the presentations and discussions of the first 
Plenary Session. Challenges include: What should be done to maximise the contribution of 
marine science to the needs of society and to the development o f science itself? Flow will it be 
possible to strengthen the position o f marine science and technology in FP7?

Interaction with Stakeholders in Developing the Research Agenda
EC funding for research is traditionally mission oriented, designed towards supporting EU 
policies, enabling sustainable development and strengthening the competitiveness of the 
European private sector. A research agenda addressing these missions is best developed in 
dialogue with the potential end-users of the research results. This Session illustrated that such 
dialogue could lead to innovative science. The dialogue should start at the very initial stage of 
the development o f the agenda. The scientific community should not be seen as just trying to sell 
its agenda to potential stakeholders!
From the presentation of José Rizo, and the discussion that followed, it became evident that in 
setting up this dialogue, it is important to take into account requirements and activities in related 
areas (e.g. supporting the implementation of the Water Framework Directive, the Common 
Fisheries Policy, etc).
The oceans are a rich source of resources, which, if  exploited in a sustainable way, could benefit 
many sectors o f society. This means that the design of a research agenda needs to involve ‘non 
traditional’ marine stakeholders, such as the pharmaceutical and energy sectors.

The Role ofSMEs
Marine science and technology benefits from collaboration with the private sector and involving 
SMEs in the development of advanced research equipment creates mutually beneficial 
opportunities. SME representatives emphasised that this potential was insufficiently realised at 
present. Other areas where SMEs could play a much greater role include the provision of 
specialist services. Examples given included the use and dissemination of data collected for 
research purposes (or operational monitoring) and in the development of engineering solutions, 
for example for integrated coastal zone management.

Research Infrastructure
Rudy Elennan reported that an estimated 50% of national funding for marine science goes to the 
development, construction and operation of marine research infrastructures. Very little support 
for marine research infrastructure is contributed from EU funds. There is a clear need to:

• Support a coherent and strategy-led approach to the common development of major 
research infrastructures in Europe;

• Facilitate multilateral initiatives leading to a better use and development of existing marine 
research infrastructures.

These issues are within the remit of the European Strategy Forum for Research Infrastructures 
(ESFRI), which established an Ad Hoc Working Group to address the situation in the marine 
sciences - Marine Infrastructures Working Group (MISG). The MISG addressed not only 
research vessels and other experimental or observation equipment, but also data and 
information. The MISG Report “European Strategy on Marine Infrastructure” was published by 
the Academy of Finland (2003) (ref. 6/03). The Working Group formulated four strategic 
visions for the coming decade:
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1. European research vessels and associated marine equipment should constitute a coherent 
flexible facility that can effectively respond to a wide array of research needs.

2. European waters should be supplied by a network of buoys, profilers and sea bottom 
observation systems that provide long tenn coherent data for research and operational 
purposes.

3. Samples, data, analysis and other information retrieved by European marine scientists 
would benefit from networks of well-equipped marine centres, including online access to 
data calibration and quality control.

4. European marine research should be supported by an integrated and interactive web-based 
information system.

With regard to research vessels, the need for co-operation between smaller coastal research 
vessels is perhaps as important as for large ocean-going ships (for which collaborative schemes 
currently exist). A system, adapted for the regional scale, which allows for exchange of ship
time between countries should be developed. At the same time, standardisation of selected 
technical issues relating to coastal research vessels should be initiated.
With regard to data and information, the need for sustained archiving, ease of access and wide 
dissemination was emphasised. Ease of access is particularly important for the SMEs interested 
in developing services.
Addressing the problem of the funding of long-term time series observations of key variables 
was identified as urgent. The data obtained by long-term observations are of crucial importance 
to the identification of global change and serve also to monitor the effectiveness of mitigation 
measures. In this context the contribution to the marine component of the Global Earth 
Observation System of Systems (GEOSS) and the Global Monitoring for Environment & 
Security (GMES) initiative is essential for science, policy and economic exploitation. National 
governments and the EC should enable existing or new operational agencies to take 
responsibility for this. A major challenge will involve securing sustained funding of the 
monitoring systems from public and private sources.

Mobility and Careers
As in other domains of science, many activities within marine research are people-limited rather 
than limited by the availability of infrastructure or funds. There is an urgent need to educate and 
support the next generation of marine researchers. This requires above all the creation of career 
perspectives for young researchers. For marine science, the traditional mono-disciplinary 
structure of universities’ training and facilities imposes undesirable constraints.
With regard to mobility, and in relation to research facilities, there is a need to create a ‘market’ 
to link expertise with available facilities. This should be a component o f the enhanced co
ordination of national programmes.

Communication
Several o f the presentations addressed the need for enhanced communication. To summarise:
• Scientific advice to policy makers should be clear, direct and relevant to the needs of the

users. This requires an interactive process in which policy makers pose tractable questions,
and scientists in turn put themselves in the position o f the policy maker in trying to respond;

• The public shows a great interest in ocean issues, as is demonstrated by the success of
aquaria and various media devoted to the sea. Outreach activities should become a
systematic requirement in scientific projects.

Partnerships and Co-ordination
Many players must contribute to the success of achieving a European Marine Research Area. 
The marine research community should strengthen, and where necessary develop, new 
partnerships, including:

50



EurOCEAN 2004 - Proceedings

• Enhanced co-ordination Between EC Programmes and National Programmes;
• Partnerships with the rest of the world: to fully include the overseas European territories, to 

develop partnerships with the US, Japan and others to address global marine science issues 
or to do research in the polar regions, to develop GEOSS, to participate in the international 
global change research programmes and to include the developing countries in the 
worldwide research efforts;

• Public-private partnerships for the development o f technologies, for the exploitation of data 
and the provision of services.

Of course, enhanced partnership requires more co-ordination. There has been a rapid increase of 
the number of co-ordination instruments within FP6: including ERA-NETS, NoEs, IPs, ESFRI 
etc. The co-ordination efforts are seen as important tools, but they should be easy to handle and 
should not detract from the research effort. There is a clear need for rationalisation of 
instruments and approaches.
In general, it was agreed that more flexible instruments are needed to address the challenges 
identified above. These instruments should be suited to the goals to be achieved.

C o n c l u s io n  - A c t  N o w !
Finally, the participants in the Session concluded that now is the time to influence the 
development o f FP7. In order to make marine science a clearly identified element in FP7, it is 
necessary to communicate actively with the Member State National Authorities responsible for 
its development.
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KEY POINTS PLENARY SESSION 1 
FP6 AND THE EUROPEAN RESEARCH AREA (ERA)

• Enhanced co-ordination and integration of research activities in Europe is required to 
overcome the current level o f duplication and fragmentation. Marine research is a 
perfect example of a domain where this integrated approach is developing;

• The need for better co-ordination of Member States’ policies with those of the EC is 
particularly pertinent with regard to marine research infrastructures (to address 
standardization, co-operation etc.);

• Enhanced co-ordination of European efforts requires a global perspective, as the oceans 
ignore continental boundaries and marine research both requires and benefits from 
global co-operation;

• Communication, partnerships and education of marine researchers are of primary 
importance; there is a need to make connections between traditional marine disciplines 
and other disciplines, giving rise to innovative new science (e.g. marine genomics);

• Marine R&D priorities currently being addressed include:
o ecosystem approach to marine resource management; 
o marine genomics; 
o mapping gas hydrates;
o global climate change and sustainable development.

• There is a need to better address user requirements and societal needs (e.g. ecosystem 
approach in Fisheries Policy), to maximise the contribution of marine science to the 
needs of society and to the development of science itself; A common research agenda 
has to be established involving all stakeholders, particularly SMEs, this will require:
o Interaction with stakeholders in developing the research agenda;
o Involvement of SMEs;
o Clear planning for marine infrastructure;
o Clear career structure and enhanced mobility opportunities for researchers; 
o Enhanced communication; 
o Effective partnerships and co-ordination.

• Programme instruments developed for enhanced co-ordination are seen as important, 
but they should be easy to handle and should not detract from the research effort; there 
is a clear need for rationalisation o f instruments and approaches.

• Marine scientists in Europe showed their collective capacity to build a coherent 
comprehensive vision of their key scientific, technological and infrastructure issues, 
expressed in the Marine Board position paper “Integrating Marine Science in Europe”. 
The marine research community is encouraged to develop ideas for the implementation 
o f the six thematic axes of FP7 and to bring these to the attention of their National 
Authorities.
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S e s s i o n  P l e n a r y  1 :  F P 6  & T h e  E u r o p e a n  r e s e a r c h  A r e a

T i t l e  ERA a n d  F P 6  m a r in e  r e s e a r c h  in  E u r o p e
A u t h o r (s ) P ie r r e  M a t h y

European Commission, Directorate General for Research 

Head of Unit 14 ‘Management of Natural Resources’

S u m m a r y

With the launching of FP6 in 2002 the Commission acknowledged that the issue of 
fragmentation of research in Europe can only be addressed by introducing new instruments 
enabling better integration of the research efforts in order to build a real European Research 
Area. The novelty of FP6 has been then the introduction of what is known now as the ‘New 
Instruments’, mainly Integrated Projects (IPs), Network of Excellence (NoEs) and ERA-Nets. 
With the ERA-NETs and the set of NoEs and IPs covering several key research marine domains, 
the European Marine Research Area becomes a reality and can be seen as a major contribution 
to the European Research Area.

I n t r o d u c t io n

The paper reviews the history of marine sciences in the European Framework Programmes, then 
reports on the state of implementation of the current Framework programme and indicates what 
the European Research System could be beyond Framework Programme 6, leaving open for 
discussion the place that marine sciences and technologies could play within this future System.

D i s c u s s io n

Historically, European Community Research goes back to the 1957 EURATOM Treaty. Five 
successive Framework Programmes took place between 1984 and 2001. Three important steps 
can be highlighted in the course of this process:

• The first was the adoption, in 1987, of the European Single Act, when science and 
technology became a Community responsibility.

• The second was when the Treaty of the European Union was adopted in 1993 because with 
this Treaty, the role of research and Technological Development was acknowledged in the 
EU, in particular, for fostering economic competitiveness within the context of sustainable 
development.

• And the third step was the launching, in 2000, o f the concept o f a European Area for 
Research and Innovation, followed by the 6th Framework Programme in 2002, to facilitate 
the implementation o f this concept.

From 1984 to 2004, marine sciences and technologies both contributed to and benefited from the 
successive Framework Programmes. They benefited initially from the MAST and FAIR 
programmes, then from several key actions in FP5, in particular Key Action 3 “Sustainable 
Marine Ecosystems”, which is still going on, and now, from the implementation of Framework 
Programme 6 New Instruments.
These successive programmes contributed to the networking of European research potential and 
led to improving its efficiency and competitiveness, not only in Europe but also on a global 
scale. In parallel to the development of the European research strategy, progress was made in 
relation to the development of a European Environmental Policy. Sustainable Development was 
enshrined in the Treaty of Amsterdam in 1997, with the principle that environmental protection 
must be integrated into all European policies and activities. In 2002, the 6th Community 
Environment Action Programme was adopted to promote the integration of environmental
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concerns in all Community policies and to contribute towards the achievement of sustainable 
development. Within this 6th Environment Action Programme, 4 priority areas have been 
identified, including Nature and Biodiversity and Sustainable Use of Natural Resources.
The implementation of the 6th Environmental Action Programme implies the development of 
several thematic strategies, including one for the protection and conservation of the marine 
environment “to promote sustainable use of the seas and conserve marine ecosystems”. The 
importance of this strategy was strengthened by the outcome of the World Summit on 
Sustainable Development, where marine ecosystems, oceans and sea resources have been 
subject to commitments by the participants, including the European Union. The reason to 
mention these political developments and commitments, both at a European and international 
scale, is that a research agenda is attached to them, which should be taken up by the future EU 
research system at some scale of implementation, either on a national or Community scale.
Coming back to FP5, Key Action 3 “Sustainable Marine Ecosystems” covered a broad range of 
topics. The many posters in the EUROCEAN 2004 exhibition illustrated how these topics are 
handled and which kind of deliverables are expected from the individual projects. Elowever, in 
Europe the production of new knowledge and services is hampered to a very large extent by a 
structural fragmentation of the research potential which leads to unnecessary duplication of 
work and scattered research initiatives. This is the reason why, in FP5, the Commission pushed 
forward the idea of clustering research projects, and for Key Action 3, this led to the setting-up 
of several clusters with well-known acronyms. The rationale for these clusters was already very 
similar to the one which presided over the design of FP6, that is to say: the development of 
synergies between research actors, the setting-up of the conditions for a better response to 
societal needs and policy-making requirements, and overall, the improvement o f the 
competitiveness and the efficiency of the European RTD system. But the Commission 
acknowledged that the issue of fragmentation can be solved only partly with this clustering 
approach and this is one of the reasons why the concept of the European Research Area was 
developed and implemented in particular through the 6th Framework Programme.
The ERA objectives are not to be separated from the broader political objective of the European 
Union to become the most competitive economy in the world. This ambitious objective set up at 
the Lisbon Council in 2000 has implications for the European Research System and this has 
constantly been repeated by Europe’s political leaders, until the Commission pleaded for a 
serious increase in EU global expenditure on research. This was at the Barcelona Council in 
2002. The need to overcome fragmentation is at the heart o f the ERA concept. This issue can 
only be resolved through a better co-ordination and beyond that through a real integration of 
research activities in Europe.
The novelty of FP6 has been the introduction of what is known as the ‘New Instruments’, 
mainly Integrated Projects (IPs), Network of Excellence (NoEs) and ERA-Nets. At the mid
term stage of the Framework Programme’s implementation, several NoEs and IPs have already 
been selected in the field of marine science and technology. Among those selected early on are 
the MARBEF and MARINE GENOMICS EUROPE projects. More recently the NoE EUR- 
OCEANS, the IPs HERMES, CARBOCEAN and MODELKEY have been selected and are 
being currently negotiated.
A number of Specific Targeted Research Projects (STREPs) have also been selected, covering a 
broad range of issues, including some projects of direct relevance to the EU Fisheries Policy, 
which, is an important end-user of knowledge, in particular with the progressive development of 
the so-called ‘Ecosystem Approach’.
Several ERA-NETs have also been selected. These projects will play a key role in integrating 
national or major research programmes, either on a topical basis, such as ECORD, the European 
Consortium for Ocean drilling, which has already nested itself in the International Ocean 
Drilling Programme IODP as an integrated European Initiative, or on a regional basis, such as 
BONUS which aims at integrating the Baltic Sea Science Networks through the networking of 
relevant Funding Agencies. MARIN-ERA, the last project selected and still to be negotiated will
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aim at co-ordinating national and regional programmes in Europe on a broader basis. With the 
ERA-NETs and the set o f NoEs and IPs, the European Marine Research Area becomes a reality. 
A field where progress has still to be achieved is that o f Marine Research Infrastructures. 
During the past two years, the European Strategy Forum for Research Infrastructures, set-up to 
advise the European Union on how to co-ordinate development and facilitate access to research 
infrastructures, has promoted the development of a European strategy, through its WG on 
Marine Infrastructures. The Marine Research Community and the national funding agencies 
should seriously consider this issue and use the opportunities offered by EU Framework 
Programmes to develop and start implementing an integrated research infrastructure strategy. 
This goes hand in hand with integration of the human potential and the development of 
integrated research projects, NoEs and programmes.
Within Framework Programme 6 two more calls for proposals will be published within the 
Thematic Priority “Global Change and Ecosystems”. As far as Call 3 is concerned, the 
contribution of marine sciences and technologies will again be sought in the form of New 
Instruments. The Commission will also call for STREPs in two scientific and technology fields 
relating to the Ocean. The detailed scientific content and the modalities of this 3rd call will be 
published following the same modalities as for the first two calls in the coming weeks.
A 4th call will be designed this year for publication in 2005. The S&T content of this call is still 
not known. This will depend in particular on the coverage of the Programme’s initial 
orientations, a coverage which depends also on the results o f the first calls, taking account that 
Marine Sciences and Technologies are competing with many other research domains, within this 
Thematic Priority. The recent developments will also impact upon this 4th Call, in particular the 
GMES and GEO initiatives and the welcoming by the Member states of the Communication of 
the Commission on the Environment Technology Action Plan.
Beyond FP6, the Lisbon objective of improving growth and competitiveness, which includes the 
strategy for sustainable development set-up in Gothenburg in 2002, and also the many 
international and regional agreements to which the Union has subscribed, will drive the future 
environmental research agenda of the European Union, not only with regard to its science and 
technology content but also with regard to the instruments that will be used. The question is to 
know how to design a research system which takes fully into account this political agenda, 
building upon what has been done up to now and amplifying the developments o f the ERA. A 
step further would be to design a system which would lead to the establishment o f a real 
European Science and Technology Policy. And within the context o f the EUROCEAN 2004 
conference, the question is also to know how and why marine sciences and technologies could 
or should contribute to this process.
In order to answer these questions, recent developments have to be taken into consideration. 
The first development is the Commission Communication on an Environmental Technology 
Action Plan, issued in January 2004. This Action Plan is to foster the development of 
technologies aimed at reducing pressures on natural resources, improving the quality of life and 
stimulating economic growth. In a way this Action Plan allies the Lisbon objective of economic 
growth with the Gothenburg requirements for sustainable development. This will certainly 
impact upon the future EU research system in fields such as aquaculture, pollution prevention 
and mitigation.
The second development is the publication in February this year of a Communication by the 
Commission entitled “Building our Common Future”, which sets orientations for the political 
objectives of the European Union after 2006, and also for the financial perspectives of the Union 
after 2006. This communication re-affirms the Lisbon objective of competitiveness for growth 
and employment and the need for strengthening the European Research System in view of 
achieving this economic objective. Once again, the principle of Sustainable Development is re
affirmed in this Communication.
The communication contains also strong and explicit references to the sustainable management 
and protection of natural resources, a principle that has to be at the heart o f future developments
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of important EU policies such as those for agriculture and rural development, fisheries and 
environment. It is obvious that a strategic research agenda should help further developments of 
these common policies and that important activities, also listed in this communication, such as 
the implementation of the EC Climate Change Programme, the thematic strategies and the 
development of a Biodiversity Action Plan should be considered when identifying the topical 
content o f the future EU research and development system.
Finally, the very last development is the recent publication of another communication by the 
Commission, which is in line with the previous ones and provides orientations for future 
Research Policy in Europe. This communication will serve as a foundation for drafting a 
proposal by the Commission for the 7th Framework Programme in the coming months. Six axes, 
based on implementation instruments, not on research topics, but on implementation 
instruments, have been identified by the Commission for the future EU research system. Some 
of these axes are a continuation of what will have been set up within FP6: the consolidation of 
collaborative research, mainly through Integrated Projects and Networks of Excellence, the 
development of human resources and the co-ordination and opening of research programmes 
through ERA-NETs or other means are certainly to be maintained as a way of achieving some 
further steps on the path to European Research Policy development.
The Commission also suggests the development o f new instruments. A novelty would be to 
encourage public/private partnerships at European level in innovative technology fields. This is 
the concept o f a ‘Technology’ or ‘Technological Platform’ which is currently being developed, 
with the ambitious objective to gather all the stakeholders in a given technological area, 
including the research actors and the end-users, for designing technological development 
objectives and a related research agenda. These could be implemented later on through research 
initiatives to be funded from various funding sources, not only the Framework Programme since 
the idea is to go for a true partnership approach.
A second novelty will be the setting-up at European Union level, o f a mechanism for funding 
basic research on a competitive basis. This mechanism would address research projects 
suggested by individual scientists or individual research teams. The only selection criterion will 
be scientific excellence and the selection will be done via a peer-review system.
And finally, the research infrastructure initiatives should be strengthened by mechanisms which 
would not only allow access to and the networking of infrastructures as in the past, but also the 
design and the funding in common of new infrastructures, mobilising resources not only from 
the Framework Programme but also from the other public or private funding bodies

C o n c l u s io n s

Assuming that science can be driven either by science itself, or by industrial requirements, or by 
the policy-making process, or by any other kind of users, the test to find out why a topic should 
be on the agenda of the future FP is to respond to three independent criteria:
• For which category of user(s) is the topic important?
• Is the topic in question relevant to Public Good?
• Should the topic be considered at Community level, for reasons such as its link to one or 

more Community policies, because of its dimension, which requires the putting together of 
huge resources, because of its geographical scale, or because if we consider it at 
Community level, there will be economy of scale, etc. In other words is there a Community 
added value?

If these questions receive convincing answers, then environmental research, in general, and 
marine sciences and technologies in particular, should receive adequate support in the next 
framework programme of community research. It will imply a proactive approach during the 
preparation of FP7 by the scientific community and the Member States’ authorities to 
demonstrate that this research needs to be carried out in a European framework and that 
European competitiveness will be improved by doing so.
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S u m m a r y

MARINE GENOMICS EUROPE (MGE) is a Network of Excellence devoted to the 
development, utilisation and spreading of high-throughput genomic approaches for the 
investigation of the biology of marine organisms and the functioning of ecosystems. For this 
purpose it incorporates and networks experts in genomics, proteomics, and bioinformatics from 
several Centres of Excellence with marine biologists who can make use of high-throughput 
genomics data. This involves the dedication and the development of common research 
infrastructures, both in genomics and in marine biology, and a common programme of research. 
The MGE research programme is broken down into Comparative, Functional and Environmental 
Genomics, three sections which structure more traditional themes which include microbial, 
algal, evolution development and diversity, and fish and shellfish nodes. This research can be 
applied to the management of marine resources (prediction of global changes in marine 
populations, conservation of biodiversity, fisheries management and improvement o f cultivated 
species) and to gene mining for health and biotechnology. Activities are integrated under 
common strategies which allow the joint development o f enabling technologies, the sharing of 
existing technical platforms, collectively gaming access to major European genomics centres, 
the regrouping under a common Bioinformatics Centre and the development of a web-based 
interface for communications within and outside the network. Spreading of knowledge is carried 
out through the organisation of workshops, courses directed at the scientific community as well 
as complementary dissemination activities targeting public, private and institutional 
communities.

I n t r o d u c t io n

Genomics is defined as the large-scale analysis o f genome architecture, aimed at the discovery 
and study of many genes simultaneously. Conceptually it can be divided into Comparative, 
Functional and Environmental Genomics. Comparative Genomics essentially consists of 
examining whole genome structure, gene arrangement and rearrangement, with the aim of 
delineating the evolution of gene families, the molecular basis o f adaptation (including the 
identification of genes potentially involved in niche adaptation) as well as the evolutionary 
relationships at various taxonomic levels in the Tree of Life. Functional Genomics comprises the 
development of genome-wide or gene-related experimental approaches to assess the biological 
and biochemical roles of open reading frames of unknown function and provides unprecedented 
insights into gene regulation. Environmental Genomics deals with the understanding of the 
functional significance of genomic variation, the basic unit of biodiversity, in natural biological 
communities. This includes the use of various genotyping approaches to delineate the structure 
of inter- and intra-specific biodiversity, as well as the Metagenomics approach, which treats 
entire ecosystems as a single living organism and involves the cloning and functional analysis of 
very large DNA fragments from uncultured organisms.

Marine organisms represent the largest and widest phylogenetic diversity on earth and as such 
they are a major challenge for molecular research teams, at a regional, national or international 
level. Using molecular approaches, marine biologists are now able to address key ecological 
questions with a level of resolution never attained by previous methods. For example, it is
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possible to use molecular probes directly on field samples, either to assess the level of genetic 
diversity o f specific marine populations or to determine their nutritional regimes (prey 
identification). In fact genomic approaches are essential in marine biology since conventional 
genetic analyses are not accessible for most marine organisms, especially in microbial 
communities. In this respect, Environmental Genomics offers revolutionary analytical tools for 
tapping the vast, undiscovered genetic potential (including new functions) of the Oceans1. The 
availability of high-throughput, low-cost sequencing and the derived technologies also indicates 
that many marine biologists can now envision the day when the complete genome sequence of 
their model organism, or a proxy thereof, will be available in electronic databases, from which 
they will be able to investigate (and possibly exploit) the function of particular genes or groups 
of genes. Indeed, the genomes of several marine organisms - bacteria, Archaea, cyanobacteria, 
prochlorophytes, the diatom Thalassiosira pseudonana and the ascidian Ciona intestinalis, have 
already been completed, and many others, including vertebrates, are close to completion. In spite 
of this, the marine environment remains very little explored at the genomics level by European 
researchers.

It appears therefore it is a crucial time to launch a major effort to incorporate genomics into 
marine sciences, particularly into fundamental and applied marine biology. In this statement the 
tenn "genomics" is viewed in the widest sense, i.e., the development and use of a variety of 
gene-based technologies, including not only sequencing and genotyping but also transcriptomics 
and proteomics. Genomics high throughput approaches will considerably increase our 
knowledge of the biology of key organisms fundamental to the functioning of marine 
ecosystems. This is a prerequisite to understanding how these systems will react to predicted 
climate changes. Genome data will also be very useful for better husbandry of those marine 
species which are a source of food (e.g., salmon, oyster, shrimps and macroalgae) in order to 
promote better cultivation practices as well as to prevent economic losses resulting from disease. 
Finally, genome data on marine organisms will provide renewed access to marine biodiversity, 
which can then be tapped at the gene level for biotechnological applications.

D i s c u s s io n

MGE scientific structure
The MGE scientific structure is organized as a cross-fertilization between genomics approaches 
and components o f the marine ecosystem (Figure 1). The vertical structure of MGE 
(Comparative, Functional and Environmental Genomics) addresses different levels of 
understanding relevant to marine biodiversity and ecosystem structure. Comparative genomics 
explores a limited but comprehensive number of model organisms that cover broad phylogenetic 
and ecological ranges. It will allow the determination of how fundamental cellular processes are 
conserved, in particular those relevant to the functioning of ecosystems (uptake of nutrients, cell 
growth, cell division, sexual reproduction, response to stress). Functional genomics focus on the 
detailed working of these key processes and should be directly applicable to areas such as 
process modelling (better parameterisation of elemental transfers) or management of ecosystems 
(e.g. development of biosensors). Finally, Environmental Genomics is concerned with the 
function of biodiversity, especially in microbial communities, and the structure of natural 
populations of marine organisms with respect to neutral markers and functionally adaptive 
genes.
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The horizontal structure of MGE is defined by nodes (Microbes, Algae, Evolution Development 
and Diversity, and Fish and Shellfish) and 
covers the most essential players o f the 
marine ecosystems from the base of the 
food web to the top, exploited species.
MGE specific contribution is to provide 
new tools for the sustainable management 
of natural resources, including protection 
and exploitation of genetic resources. For 
example, the high-throughput genetic 
markers arising from genomic studies (such 
as single nucleotide polymorphisms) can be 
adopted as new tools, both for the 
monitoring and management of fisheries 
and the selection of improved genotypes in 
mariculture.

MGE Management
rr,, T T ■ . Figure 1- lm plementation and potentialthe  MGE Joint Programme ot Activities is . „ . . . . ., , , , . ,, , impact ot genomics m marine science. Jointembedded m an overall management , °  . ... , , ,  ,research activities appear m bold and 
framework, helping m the leverage ot ,. .. . .. ,., , , . . , . applications m italics
integration and the decisive achievements
in Jointly Executed Research (JER). In
order to facilitate the decision making processes, in particular those relating to the adaptation of 
JER programmes and evolution of the network, a set of steering or advisory bodies has been put 
in place. The strategic and scientific management o f MGE is ensured by the Scientific Steering 
Committee. This committee is in charge of the definition of the JER programmes and 
monitoring of the expected achievements. The implementation of research activities is under the 
responsibility o f genomic sections (Technological Platforms, Bioinfonnatics Platform, Training 
and Education Council, Nodes). A Training and Education Council is in charge of the definition 
and implementation of training and teaching activities, inside and outside of the network. An 
advisory Intellectual Property Use and Dissemination Committee (IPUD) ensures that MGE 
develops a shared and harmonized approach to knowledge transfer and dissemination. Finally, 
an advisory Scientific Council includes external experts in marine biodiversity and ecosystems 
to help the network to identify new opportunities and to have an independent review of its 
achievements and future direction o f science.

MGE contribution to the ERA
Research on the biology of marine organisms has been for the last 150 years a field of 
excellence in Europe. Marine biologists have incorporated various technical and methodological 
revolutions linked to the advancement o f physics, chemistry, biochemistry, molecular biology, 
statistics and computer sciences and this has ensured a continuous output o f basic knowledge in 
the understanding of marine ecosystems and the management of marine resources. Several 
marine model organisms relevant to cell biology (cancer, apoptosis, ageing, etc.), neurobiology 
(giant axons in squid) and developmental biology have also contributed to the advancement of 
biomedical research. Compared to other fields, however, the community of marine biologists in 
Europe remains fragmented, with the results that European marine biologists have benefited less 
from the genomic revolution than researchers in other fields such as health, plant and animal 
sciences. It is also apparent that Europe is lagging behind the USA and Japan in the genomics of 
marine organisms. Of the more than 1.5 million Expressed Sequence Tags from eukaryotic 
marine organisms that have been released, less than 10% came from Europe. Similar 
conclusions can be drawn when looking at the marine prokaryotic and animal genome
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sequences. Today no individual European group in marine biodiversity and ecosystems research 
has the necessary critical mass, scientific expertise and technological resources to become a 
leading contributor at the global level. Thus, pooling of resources and objectives is required for 
Europe to overcome fragmentation and become a world force in the new and rapidly evolving 
“omics” sciences.

This situation affects European competitiveness for knowledge and technology transfer towards 
potential end-users, notably in the economy. For example, the exploitation of marine diversity in 
Europe for the discovery of new biotechnologies has also lagged behind the USA and Japan. In 
the USA, newly set up companies tap the metagenomic environmental libraries for the discovery 
of biomolecules useful in agricultural, pharmaceutical, chemical and industrial applications. 
Because so few (0.001-0.1%) marine micro-organisms have been cultured, genomic approaches 
are the method of choice for bioprospecting. The development o f metagenomic approaches to 
studying the microbial component of marine communities in MGE not only provide unique 
insights into taxon diversity and ecosystem function but will also provide a rich source of 
biomolecules o f social and commercial importance. Elowever, a larger and concerted effort in 
this area is required at National and European level.

MGE will enable the European Research Communities in genomics and marine biodiversity to 
assemble around a shared pool of technological resources and a knowledge portfolio. It will also 
provide European researchers in marine biology with a unique network of novel scientific and 
technological resources as well as with a framework for the harmonisation of their own research. 
Elence, not only will MGE lead to a “a cross-fertilization” between the genomists and marine 
biologists, it will also result in a marked and long-lasting integration of the marine biology 
community.

By enforcing an improved coordination of research policies and major investments, MGE will 
directly contribute to reshaping the research capacities of marine biology across Europe. As the 
need for and the advantages of subsidiarity gradually become more and more obvious, the 
community of marine biologists in Europe will rely more and more on platforms, resource 
centres, and integrated activities. In particular, we envision that as marine genomics approaches 
are implemented, the various European research institutions which deal with the biology and 
ecology of key species and ecosystems, will need to discuss their policies collectively and to 
agree on the emergence of stronger nucléation points. In the long tenn, MGE should be able to 
convince these Institutions that there is a need for more complementarity and specialisation at 
the pan-European scale, involving, at the national level at least, the relocalisation of resources 
and staff.
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S u m m a r y

The European Commission has been requested to present, before May 2005, a proposal for a 
new Thematic Strategy for the protection and the conservation of the Marine Environment. This 
Strategy has to include an assessment of the current situation and the available instruments as 
well as proposals for the future. After the publication of a Communication (2002) setting the 
scene, the European Commission has launched an exercise that will lead to the formulation of 
the proposal for the Strategy. This exercise is not closed, although adopting the Ecosystem 
Approach appears to be one of the main elements o f the Strategy. The implementation of such 
an approach cannot be done without important contributions from the Scientific Community. 
The Commission hopes that this contribution, already present, will continue and be strengthened 
in the future.

I n t r o d u c t io n

The 6th Environmental Action Programme of the Community2 sees the conservation and the 
protection of the marine environment as a complex issue that requires a broad and 
multidimensional approach. It mandated the European Commission to consider the range of 
options and instruments required to assure such conservation, as well as to propose the necessary 
actions. In 2002, the Commission adopted the Communication Towards a strategy to protect and 
conserve the marine environment3, which marks the first step in the preparation o f the Strategy.
The Communication presents a first assessment of the adequacy of measures taken for the 
protection of the marine environment vis-à-vis the threats and pressures exerted on it. Although 
some significant improvements in the quality status of European seas have been realised, a large 
number of problems have yet to be fully addressed and major threats still persist and the 
situation requires new actions.The reasons for this include:
• The complex legal situation within and outside EU.
• The institutional and legal complexities of marine protection, since numerous bodies are 

involved with (partly) overlapping mandates and geographical scope.
• The existing gaps in knowledge and the weak link between research needs and research 

priorities.

1 The views expressed are purely those of the writer and may not in any circumstances be regarded as 
stating an official position of the European Commission.
2 DECISION No 1600/2002/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 22 
July 2002 laying down the Sixth Community Environment Action Programme, Official Journal L 242 , 
10/09/2002 P. 0001 - 0015
3 COMMUNICATION FROM THE COMMISSION TO THE COUNCIL AND THE EUROPEAN 
PARLIAMENT “Towards a strategy to protect and conserve the marine environment”, COM(2002)539
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R e c e p t io n  t o  t h e  C o m m is s i o n ’s  p r o p o s a l . P r e p a r in g  t h e  s t r a t e g y

Although the approach, objectives and actions proposed were generally endorsed, the Council 
and the Parliament stressed some elements that the Marine Strategy should contain. In particular, 
the Strategy should:
• Be based in an integrated holistic policy approach, with a set o f ambitious, clear and 

coherent objectives, quantitative and qualitative targets and timetables to be used as 
benchmarks to measure and evaluate progress;

• Develop guidance on the implementation o f an ecosystem approach;
• Recognise the need of regional approach;

• Take account of all human activities that are having or could have an impact on the marine 
environment.

In addition, the reactions to the Communication showed considerable consensus that the Marine 
Strategy should cover not only Community waters. Particularly important was in this respect the 
endorsement o f the exercise by Regional Conventions (OSPAR, HELCOM and Barcelona). As a 
result, the Marine Strategy is now intended to cover all European waters.
After the first round of institutional reactions, the Commission set up a number of groups to 
further elaborate on the issues of the Strategy, under the oversight of the Water Directors of 
Member States. These groups are open to the participation of representatives of EU Member 
States and Regional Marine Conventions as well as o f experts from NGOs and from other 
concerned institutions. Their outcomes will be utilised by the Commission to prepare its 
proposals.

W h a t  t h e  s t r a t e g y  is  l ik e l y  t o  b e

Although the contents o f the strategy are still under discussion, the elements that have been 
taken into consideration to date include.
1. First of all, the request to adopt an integrated and holistic view is to be met by using the 

Ecosystem Approach, which becomes a true cornerstone of the Strategy. The Commission 
is at present using the definition agreed in the Conference held in Koge in 2002, "the 
comprehensive integrated management of human activities based on best available 
scientific knowledge about the ecosystem and its dynamics, in order to identify and take 
action on influences which are critical to the health of the marine ecosystems, thereby 
achieving sustainable use of ecosystem goods and services and maintenance of ecosystem 
integrity".

2. Secondly, two audiences are targeted, the European Union and all the countries bordering 
European Seas. In this respect, the challenge is two fold:

• The Strategy should comprise an approach common to all areas, since Member States 
o f the European Union are bordering all European sea areas and many common or 
transboundary problems require common solutions;

• At the same time, it should recognise the need for regional specific approaches to 
address specific problems;

3. Thirdly, at present, the Commission considers proposing a legal instrument to introduce 
this new approach.

T h e  e c o s y s t e m  a p p r o a c h , c o r n e r s t o n e  o f  t h e  p r o p o s e d  s t r a t e g y

The key element o f the Strategy is the shift towards an integrated and comprehensive approach 
to the management o f human activities affecting the marine environment. This approach is to be 
proposed for use by actors and sectors drawing goods or services provided by the marine 
environment. The EA emphasises the role of complex, dynamic ecosystems as critical natural 
capital assets whose functioning must be conserved.
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A number of attempts have already taken place to implement integrated approaches into the 
management of activities taking place in specific ecosystems. Most advanced is the 
implementation in the fields of marine ecosystems, freshwaters and forestry. The adoption and 
the implementation of the EU Water Framework Directive has been of paramount importance. 
For marine ecosystems, various regional agreements have produced transboundary management 
concepts focussed mainly on the protection o f species and habitats.
The choice of this approach leads to a formulation of the Strategy based in a Vision and 
Strategic Goals. The vision for the Marine Environment is that “we and generations to come can 
enjoy biologically diverse oceans and seas that are clean, healthy and productive”. The 
Strategic Goals, common across all areas, all uses and all sectors being discussed at present are:
1. To protect and restore the function and structure of marine ecosystems in order to achieve 

good ecological status of natural systems.
2. To ensure that levels o f contaminants and radionuclides in the environment do not give rise 

to significant impacts on or risks to human and ecosystem health.
3. To ensure sustainable use of all services and goods which have an impact on status of the 

marine environment.
4. To promote good environmental governance both within Europe and globally.

Although the guidance document to implement the approach is still being elaborated, some of its 
main elements are likely to include the:

• collection o f ecological, socio-economic and institutional information,
• definition o f goals and priorities, (including reference points),
• formulation of action plans to reach these goals,
• monitoring the results of the actions (including indicators),
• learning and integration o f findings into the decision making process.

U n c e r t a in t y  a n d  c o m p l e x it y

The difficulties in applying integrated and holistic approaches to the management of human 
activities have been acknowledged many times and are due, in part, to the inherent uncertainties 
and complexities associated with the evolution o f ecosystems.
It is a fact that knowledge about the ecosystem has limitations. In addition, the ability to 
measure processes that are associated with high variance may not be enough. Moreover, 
management systems are not precise. Learning to handle uncertainty and variance and how to 
take account of both in policy development and management is still required.
The Commission recognises the need to improve such knowledge, as well as the mismatch 
between the very abundant (but fragmented) knowledge available at present and the complexity 
of the situations to manage. Thus, the application of the precautionary approach is more needed 
than ever. More risk assessments are needed to underpin our decisions. Risk-Management has 
two important dimensions, the uncertainty and the time horizon. What, in a short time 
perspective, might pose a low risk might be very risky in the medium to long-term perspective. 
In this respect, more information about the long-term cumulative effects o f human activities and 
pressures on the marine environment is therefore required. In this context, the knowledge about 
interactions and ecosystem structure and functions and the need to elaborate models able to 
explain past events and foresee or explore future scenarios should be underlined.

K n o w l e d g e  r e q u ir e d  b y  t h e  im p l e m e n t a t io n  o f  t h e  s t r a t e g y , s o m e

HINTS

Monitoring and Assessment
It is not be possible to over-exaggerate the importance of assessment and monitoring activities in 
the successful implementation of an ecosystem approach. Firstly, by providing a sound scientific 
basis for identifying Ecosystem Objectives, selecting Indicators, and identifying reference
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Points, and then, by allowing regular evaluations of the marine and measuring progress towards 
achievement of Ecosystem Objectives.
Once the suite of Ecosystem Objectives and their associated Indicators and Reference Points 
have been selected, it is through systematic monitoring and periodic assessment that feedback is 
received on how well the Objectives are being met. If  implemented correctly, this approach 
should link closely with, and make fullest practical use of, existing and planned monitoring 
programs.
The importance of producing and making use of historic trends of ecosystem components is to 
be emphasised. Such data will be most effective when they are empirically based or, at least, 
based on theories for which there is broad consensus across the relevant scientific disciplines. A 
highly relevant topic is the development o f appropriate indicators that, at the same time, describe 
the dynamic performance of ecosystems and are useful for managers. There are at present many 
sets and collections of indicators. The Strategy should contribute to cleaning and consolidating 
what already exists and, at the same time, pushing for new developments in this essential field.

Scientific advice
The scientific advice must be clear, direct, and relevant to the needs of the entire governance 
processes. Policy-makers and managers must interact with scientists to pose tractable questions 
and requests for advice, in order for the scientific community to be able to address the questions 
asked, and provide answers that will actually be of help in the management process.

Ecological regions
The Marine Strategy would be implemented at a regional scale, in eco-regions. Whereas some 
Ecological Objectives and actions could be the same in all areas or at all geographical scales, 
other ecological objectives would apply at other scales. Selection of eco-regions should take into 
account bio geographic (i.e. composition of faunal communities and patterns of primary 
production) and oceanographic features (depths, tidal and ocean currents, temperature or degree 
of seasonal stratification), as well as existing political, social, economic and management 
divisions. Definition o f eco-regions should also take account o f the links between the marine and 
terrestrial environment, including patterns of land use and distribution and density of human 
populations.

Research
Basic knowledge is needed to support the implementation of the Ecosystem Approach. For 
instance, more research on the following elements would be helpful.

• Ecosystem Objectives: how to set, support and achieve them, in a scientifically consistent 
way.

• Indicators: how to construct effective indicators reflecting the Ecosystem Objectives.
• Limits: where to put them to prevent irreversible harm and, at the same time, support 

sustainable use.
• Impact o f individual human activities for ecosystem components, structure and functions.
• Cumulative impacts of multiple activities, and the interactions of natural variation with 

consequences of human activities.
• Performing risk assessment and preparing scenarios.
• Mitigation measures and their effectiveness.

C o n c l u s io n

The Commission would like the Strategy to give a new emphasis to marine environmental 
research. The implementation of the Strategy will require Member States to make use of 
currently existing knowledge or to produce new knowledge. In fact, there has been Community 
funded research in a number of fields covering elements likely to be put forward by the Strategy. 
In the future, all European means, either national or those funded by the Community, will be 
required to pay greater attention to the knowledge about the marine environment if the Strategy
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is to be successfully implemented. The Commission trusts that the Community action plays an 
important role in this implementation.
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S e s s io n  P l e n a r y  1 : F P 6  & T h e  E u r o p e a n  r e s e a r c h  A r e a

T it l e  M a r in e  R e s e a r c h  I n f r a s t r u c t u r e s  - n e e d  f o r  a  b e t t e r

CO -O RDINATION.
A u t h o r ( s )  R u d y H e r m a n

Science and Innovation Administration, Boudewijnlaan 30, B-1000 Brussels, 
Belgium.
Tel: +32 2 553 6001, Fax: +32 2 553 5981,
E-mail: rudv.herman@wim.vlaanderen.be

S u m m a r y

Europe has sizeable marine and coastal resources which are observed, studied and monitored by 
means of a variety of sophisticated and expensive marine research infrastructures. The optimal use 
of, and access to these research facilities are a prerequisite to a successful European Research 
Strategy. The Commission's European Research Area (ERA) initiative is stimulating Members 
States to join efforts and to contribute also - often in a regional context - to the establishment of a 
European Marine Research Area, EMRA. This will underpin the networking and help to identify 
and plan co-ordination for future needs.

I n t r o d u c t io n

The member states and the successive commissioners, responsible for Research and Technological 
development, addressed an increasing attention to research infrastructures in general in the 
preparation of the frame work programmes. The fact is that the larger infrastructures are very 
expensive in development and in maintenance for individual member states. This resulted in the 
establishment of the European Strategy Forum for Research Infrastructures (ESFRI) in order to 
improve the co-ordination of a better use and access of research infrastructure in general.
For tile Marine sciences in particular, most of the member states spend approximately 50 % of 
their funds on the development, the construction and the operation of marine research 
infrastructures.
The main result of the EU marine RTD-activities is the stronger and still growing co-operation of 
the Marine Science Community in a larger framework. Only a very small part of the EU RTD- 
funding went to Marine Research Infrastructures. Another very positive outcome is that Marine 
Science Institutes have been active to organise themselves: e.g. the Marine Board of ESF, 
EUROGOOS, EFARO, EVRO, and several initiatives at Regional Sea level.
In April 2003 an ad hoc Working Group on Marine Research Infrastructure (MRI) was appointed 
by the ESFRI. The Working Group reported on the 'hot topics' with regard to MRI that need to be 
addressed in order to improve the current situation, and thus provide material conditions for the 
development of the marine science within the European Marine Research Area.

D is c u s s io n

A European Strategy on Marine Infrastructure
The MRI- working group, composed by members mandated by the Member States, looked into the 
existing and planned larger marine research infrastructures together with possible needs in 
research infrastructures, taking into account the already formulated recommendation from major 
conferences organised by the commission in the last years (Strasbourg 2000, Hamburg 2000) and 
the effort made by specific working groups (e.g. ESF/Marine Board, 2002).
The MRI-working group fully supports and endorses the recommendations contained in the ESF- 
Marine Board Report “Implementing Marine Science in Europe” (2002). This ESF-MB report has 
the full potential to act as a framework to build on a European Marine/Ocean Research Policy.
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The Working Group’s result is reported in ‘A European Strategy on Marine Infrastructure’ (Anon., 
2003) wherein four strategic visions for the coming decade are formulated with respect to:
• European research vessels and associated marine equipment;
• An European network of buoys, profilers and sea bottom observation systems;
• Networks of well equipped marine centres, including on-line access to data, calibration and 

quality control procedures;
• A European integrated and interactive information system.
Furthermore the MRI-working group recommended the establishment of an overarching co
ordination structure. This platform will contribute to the establishment of the EMRA.
Additionally to the MRI Working Group work an e-conference was organised to collect the views 
of different stakeholders: Policy oriented (Science managers), Operators (ships & other platforms) 
and infrastructure users (scientific communities, services in charge with monitoring).

The electronic conference
The introduction of the new funding instruments 'Integrated Project' (IP) and 'Network of 
Excellence' (NoE) in FP6 is characterised by the stronger networking of very performing 
institutes. Several member states adapted their science policy by pooling highly qualified institutes 
and sometimes new possibilities were offered. The problem is that one has to invest in very large 
infrastructures, and that these may not always meet the requirements or expectations of the marine 
science community.
The e-conference (26 - 30 April 2004) was a co-operation between the Flanders Marine Institute 
and Science Policy Administration with the collaboration of EurOcean, ESF/Marine Board and 
IOC/UNESCO (Herman et al., 2004). Three topics have been considered:
1. Bottom up approach: what does the Marine Scientific Community expects from optimising 

MRI and perspectives related to new developments; Input into the decision making process; 
improving co-ordination and collaboration, with a view to optimise the use.

2. Rationalisation of information. Optimise by integration of information and avoid duplication. 
Several NoE and ERA-nets have similar work packages. Some of the deliverables need action 
beyond the competence and possibilities of the single activity. Need for a single platform with 
is integrating information, data and services.

3. New techno logies: What could be expected from new technologies + their needs for 
information, data management and products & services?

The scientific community recognizes that the new instruments within FP6, such as 'Networks of 
Excellence' and ERA-NETs (Marbef, Marine Genomics Europe, Bonus, MarinERA), will play an 
essential role in developing infrastructures and infrastructure standards. The funding of these new 
developments may come from pooling existing nationally funded infrastructures to obtain a 
minimal critical mass - also at an operational scale - and the joining of funds from Member states 
and tile EU for new infrastructures and their operation and use, including education and training. 
When there is enough political will to bring together these different financial resources, an 
improved planning of the development and use of MRI at mid- to long-term scales could be 
secured. ‘Get the bottom-up right and good top-down will follow' (Keith Hiscock, MRI e- 
conference 2004) is a valid statement, since knowing and involving the key players who can 
contribute their experience and knowledge to the development o f infrastructures makes that it will 
work and become a de facto standard.
Special attention was given to small research vessels (RV's). These are generally considered to be 
very important and specific infrastructure facilities in marine science. The larger ocean going RV's 
are subject to different collaboration schemes between several member states (Anon.2003). The 
role and the importance of coastal research vessels in Europe are not very visible, although their 
number is 90+. The need for co-operation between smaller coastal research vessels is as high as 
that for large ocean going ships. A system - preferably adapted for the regional scale - that allows
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for "exchange" of ship time between countries would increase mobility, co-operation and the use 
of facilities.
The suggestion to standardise selected technical issues of the coastal sea RV's facilities as one of 
the objectives of EU marine research development plans was well received. An initial step towards 
the standardisation of these coastal RV's is to identify how, when and where they operate. 
Standardisation of RV's would be beneficial for scientists but necessitates a clear unambiguous 
definition. At least, research and other data generated using small RV's should be comparable. 
Another important issue is the use of coastal stations as bases for long term observing and 
monitoring activities and networking in Europe. These stations are very cost effective in carrying 
out specific types of research, and they constitute a perfect basis for establishing links with local 
stakeholders and for public awareness building. The latter aspect is very important, since 
communicating science to the public at large and to the classrooms becomes a challenging task. 
MRI can play an important role in making this communication more attractive, being a focal point 
in a participative approach, where new technologies, research, education and information interact. 
One emerging new way to do science in the deep sea floor is to install long-term observatories 
equipped with multidisciplinary arrays of new (to be) developed sensors. These will furthermore 
have to be maintained on a regular basis. This calls for a programme of planning cruises and the 
use of large marine facilities.
A lot of attention was given to taxonomy-related issues, such as the lack of human resources 
(taxonomic expertise) and the need to apply the latest techniques for imaging and species 
categorisation to improve automatic species identifications. Analysis of taxonomical data will 
have to be automated too, although visual identification remains a very difficult and complex task.

Need for a European focal point for information
Discussions on 'Rationalisation of information: Integration of information, data and services' 
revealed the need for a single platform. This requires a more complex architecture than an 'ocean 
portal' alone. The FP6 new funding instruments partly meet this requirement. Internet tools are 
very attractive, but even more important is to bring the people together. Several NoE's and ERA- 
NETs have highly similar work-packages. There is a need to avoid duplication and to optimise 
efforts by integration of information. Some of the deliverables need actions beyond the 
competence and possibilities of the single activity. The efforts that have been undertaken for a 
long time at national, European and international levels for the implementation of oceanographic 
data centres and the organisation of data exchange have to be acknowledged. But it is important to 
make a distinction between marine (or oceanographic) data centres and marine (or oceanographic) 
information centres.
The management of information has not been recognised as a priority until quite recently. 
Access to information on marine science and technology in Europe, particularly in the domains 
related to marine infrastructures and national programmes, should be facilitated. At this moment 
access to this information - when it exists - is difficult and dispersed. Standards are also missing. 
We would highly benefit from a European focal point for information, where end-users have easy 
access to coherent, reliable and updated information. In addition to this, information technology 
and information management is the appropriate approach to weave the links between the operators 
of the infrastructures and those developing the policy.

The integration of development countries
Europe committed itself to be active in supporting sustainable development. For MRI, the 
Commission needs to work out specific measures to increase participation and to support the 
sharing of MRI when partners from third countries participate in projects. It is very important that 
more attention is to be given to the integration of development countries. In order to optimise the 
efforts, this should be done in close collaboration with ongoing initiatives in an international 
context (e.g. ESF, ICES, IOC, UNEP). Examples from such a multilateral co-operation are IOC’s 
‘Training through Research’ and the ‘ODINAFRICA’ programme (http://ioc.unesco.org/).
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C o n c l u s io n s  a n d  R e c o m m e n d a t io n s

It is clear that the Commission’s goal to establish the European Research Area is well received by 
the Member States and the scientific community at large. The Marine science community has 
already undertaken some important initiatives to build on the European Marine Research Area. 
The position paper “Integrating Marine Science in Europe” (ESF/MA, 2002) and the ‘European 
Strategy on Marine Research Infrastructure’ (Anon., 2003) may be considered as milestones in this 
respect.
It is essential, however, that further elaboration on the funding instruments - and in particular the 
‘ERA-NET’ and ‘Network of Excellence’ concepts - is to be an integral part in the further 
development of a European Marine/Ocean Policy. Clear strategic goals and well defined criteria 
for each of the instruments must procure the solid ground to formulate priorities with respect to the 
development and use of Marine Research Infrastructure within the European Marine Science plan. 
In order to improve the development and the use of Marine Research Infrastructures, the following 
may be considered for the next framework programmes (FP7 and beyond):
• Small research vessels are very important and specific infrastructure facilities in marine 

science. They could be operated by preference at a regional scale. Criteria to meet a number of 
technical standards need to be developed at a pan-EU scale.

• Coastal research stations can and should be revaluated.
• Issues related to long term monitoring (for coastal as well as for the deep ocean) should be 

dealt with: requirements for new technology, installation, maintenance, long term financing, 
data management and exchange.

• Integration of MRI in the communication strategy towards education and the public at large is 
recommended.

• Human resources are part of the marine 'infrastructures'. Attracting young scientists in marine 
science is essential.

• Better management of information is required for: 1) sharing knowledge and experience 
efficiently; 2) developing scientific dialog across countries and continents.

• Integration of information, data and services revealed the need for a single platform, 
overarching the initiatives within the new instruments
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S e s s io n  P l e n a r y  1: F P 6  &  T h e  E u r o p e a n  r e s e a r c h  A r e a

T it l e  M a r in e  S c ie n c e s  in  t h e  g l o b a l  c o n t e x t

A u t h o r ( s )  J e a n -F r a n ç o is  M i n s t e r

Ifremer -  Chairman of the Marine board 
Tel : 33 (0)1 46482287, Fax : 33(0)146482248 
E-mail: iminster@ifremer.fr

T h e  is s u e  o f  M a r in e  S c ie n c e  in  t h e  E u r o p e a n  c o n t e x t  i s  d e s c r ib e d  
HERE BY SEVEN KEY MESSAGES.

Message 1: Marine sciences and technology have made very important 
progresses and discoveries in the recent years, in which European scientists 
actively contributed.
Every marine scientist has his preferred examples. Elere are some:
• the mapping of major gas hydrate reservoirs and the assessment of their importance has 

been achieved ;
• major events o f the changing ocean circulation during the last glacial period have been 

assessed;
• biotechnological products are now commercialised derived from molecules produced by 

marine bacteria;

Message 2: Marine Sciences and technologies are a veiy lively discipline, as 
new visions and challenges have emerged.
Such are the role of picoplancton and bacteria in primary production, or the concept o f the 
ecosystemic approach to fishery management...

Message 3: European Marine Scientists have developed a collective 
capacity to build a coherent comprehensive vision of key scientific, 
technological and infrastructure issues.
The ESF Marine board position paper (Integrating Marine Science in Europe, November 2002) 
identifies the main drivers o f Marine Sciences, new scientific issues on all major subjects, as 
well as on new technologies, marine infrastructures and observatories.
The fact that most ongoing marine science projects funded by the 6th framework program were 
described in this position paper demonstrates its quality.

Message 4: Marine Sciences and technology are veiy open disciplines, 
which benefit from progresses in many other fields.
Examples are the dramatic evolution of life sciences, the continuous improvement of laboratory 
instruments, the explosion of information technologies, the continuous increase of computer 
capacities and the potential of numerical modelling. All these development are at the source of 
major evolution of marine sciences. Any future program should help increase the transfer of 
such new development to marine sciences.
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Message 5: Socio-economic activity linked to the ocean is essential to 
Europe. It requires knowledge, innovation, and continuously improved 
public policies.
It is to note that the added value of direct socio-economic activities at sea, excluding leisure, 
exceeds 70 billion Euros; that it is more than doubled by indirect activities; that, in many 
European countries, it is dynamic and growing faster than the gross European product. Research 
and technological development are at the origin of new activities, like marine biotechnologies, 
operational services or offshore renewable energy...

Message 6: The public shows a great interest in ocean issues throughout 
Europe.
As an example, the European large aquarium drew together more that 4 million visitors each 
year. A recent poll among such visitors demonstrated a deep concern about marine resources and 
environmental issues, a demand for more information on scientific knowledge, and a request for 
improved education on the ocean at the school level. Outreach activities must systematically be 
included as one dimension of marine science projects.

Message 7: The European dimension is key to Marine Sciences, socio
economic activities and maritime policies.
It is clear that the ocean ignores national boundaries, and that marine science issues require the 
assemblage of knowledge and tools beyond the reach of national programmes. It is worth 
remembering that the market for socio-economic activities at sea is essentially world-scale. 
Nearly all public policies dealing with the sea and presently handled at the European scale.
The 7th framework program is a unique opportunity to establish a marine initiative and help 
build the Marine Science European Research area.
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S e s s io n  T h e m e  3: N a t u r a l  a n d  A n t h r o p o g e n ic  I m p a c t s  o n  

C o a s t a l  E c o s y s t e m s

T it l e  S e s s io n  r e p o r t

R a p p o r t e u r  Y v o n n e  S h ie l d s

Marine Institute, Ireland 

E-mail: Yvonne.Shields@marine.ie

S u m m a r y

This Session consisted of 4 presentations. Keynote speakers Laurence Mee (University of 
Plymouth, UK), Peter Herman (Netherlands Institute of Ecology) and Kerry Turner (University 
of East Anglia, UK) focussed on Integrated Coastal Zone Management. Teresa Pontes (INETI, 
Portugal) focussed on the ocean as a source of renewable energy.

I n t r o d u c t io n

Europe’s coastal and associated marine regions support a diverse range of economic, social and 
cultural activities. Coastal zones are under heavy pressure from both land-based and maritime 
activities. Up to 85% of Europe’s coast will experience moderate to high economic development 
in the near future; 25% of Europe’s coastline is subject to erosion. Development pressures 
coupled with the dynamic aspects of the coastal zone and ubiquitous anthropogenic impacts, 
including global climate change, present a significant challenge to policy makers, planners and 
residents o f coastal areas. Such pressures also present challenges to the research community in 
tenus of integrating scientific, social, economic and technological issues that are required to 
implement an integrated coastal zone planning and management framework.
Over the past 10 years the EC has supported several ICZM related R&D projects, including 
those within the framework of the ELOISE (European Land-Ocean Interaction StudiEs) research 
projects cluster (funded through FP4, FP5 and FP6). The ELOISE projects cluster consists of 
research projects and assessments addressing land-ocean interactions at the European scale. 
Knowledge outcomes from the ELOISE projects ultimately contribute to the development of 
improved policies for coastal zone management. In addition, ICZM demonstration projects were 
supported via the LIFE and PHARE programmes.

D i s c u s s io n

Arising from this body of research, the following specific operational, management and R&D 
challenges have been identified:

Challenges:
1. At an operational level, there is a need to:
• Identify the management implications of the volume of existing data and information;

• Compile consistent and detailed databases at catchment level;
• Improve the spatial resolution o f databases of coastal ecosystems;
• Link data archiving and predictive modelling with EC policy and Directive requirements 

(e.g. those of the Water Framework Directive WFD and the EU Marine Strategy);
• Apply atmospheric deposition models in an operational context and use these models to 

improve the evaluation of nutrient dynamics in coastal ecosystems;
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• Develop regional indices of vulnerability across Europe.
2. At a m anagem ent level, there is a need for:

• Recognition of the diversity of fonns which contribute to the European coastal zone; there 
is no single European coastal zone;

• A thorough evaluation of the balance between different nutrient sources and processes to 
support the designation of sensitive areas;

• Enhanced understanding of how physical changes affect coastal dynamics.
3. In terms of R&D priorities, there is a need for:
• In-depth knowledge of the processes affecting carbon and nutrient dynamics, including the 

development o f operational models for carbon and nutrient delivery to the coast; evaluate 
the consequences for coastal ecosystem functioning and biodiversity;

• Enhanced understanding of the structure and functioning of coastal food webs; develop 
predictive models for different food webs and anthropogenic impacts;

• Enhanced interdisciplinary research requiring unique methodologies to generate unique 
information; efforts to develop appropriate coupled models, incorporating not only physical, 
biogeochemical and biological aspects, but also ecological economics and social models;

• Research to predict trajectories for recovery and rehabilitation o f habitats and ecosystems;
• Increased emphasis on developing technologies to harness renewable energy sources - for 

example wave and tidal energy - and to develop a better understanding of both the 
environmental impacts and the positive synergies and benefits that can arise from 
technology focused developments in the coastal zone.

To move forward, the Session identified a need to build on what has been achieved to date and
to embrace new ideas and concepts that will enhance society’s ability to address the particular
and dynamic challenges of ICZM and sustainable development.

C o n c l u s io n s

Issues identified during the discussion included:
• The importance of addressing ICZM in an interdisciplinary context, recognising 

uncertainties and the linkage between social, economic and natural sciences, particularly to 
support policy development at the European level;

• Development o f interdisciplinary research teams should be characterised by excellence and 
enhanced dialogue both within and between teams;

• The need for improved economic and social data, comparable across European countries;
• As part of the important contribution of ecological economics to ICZM, research is needed 

to evaluate the non-commercial role of marine resources in the European economy;
• Formal risk assessment is not feasible in the coastal environment. Increased use of 

foresights and scenario testing would offer insights into possible future environmental and 
socio-economic developments, contribute to reducing uncertainties and assist in policy 
development.

• If  Europe is to support the development of technology driven sectors such as offshore wind 
and wave energy in coastal areas, more research will be required to identify sustainable 
development options. Potential synergies and environmental benefits remain unexplored;

• Finally, important points were raised by a contributor from the floor who asked: Is there a 
need to invent new policy development tools? How does the scientific community 
accommodate the need for institutional innovation and change?

In summary, to achieve successful ICZM, the EC, national governments, local agencies,
industries and coastal communities must attempt to integrate the results o f economic, social,
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environmental and technological research to adopt a more complete, valid and reliable 
framework and set of tools to support policy and decision making.

EUROPEAN LIFESTYLES AND MARINE ECOSYSTEMS PROJECT
The recently started European Lifestyles and Marine Ecosystems (ELME) FP6 project was 
presented as an example of a project that will focus on large-scale issues. It will model the likely 
consequences to the marine environment of a number of plausible scenarios for European 
development in the next 20 to 30 years. A major aim of the project is to facilitate the 
development of a new capability for modelling across social, economic and ecological scales in 
Europe. This enhanced capability will improve the ability to support the integration of marine 
and coastal conservation into future EU policies. It will also assist with the identification of 
targeted research projects at the regional and local scale.
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KEY POINTS THEMATIC SESSION 3 
IMPACTS ON COASTAL ECOSYSTEMS

• The coastal zone is an area of intense use, subject to both maritime and land-based 
influences;

• ICZM research has to be addressed in an interdisciplinary manner to integrate scientific, 
social, economic and technological issues that are required to develop and implement 
an ICZM operational framework;

• In adopting an interdisciplinary approach, the ICZM research community should 
integrate their assessment o f biogeochemical cycles, models, food webs, ecological 
economics etc. to ultimately develop a more reliable framework to support policy and 
decision making;

Enhancement of ICZM research requires: 

Operational Support to Address
• Standardisation of databases; the identification and provision of integrated social, 

economic and ecological data;
• Development of coupled models, incorporating ecological economics, particularly in 

support of European policies and Directives;
• Development of regional indices of vulnerability;

• Improvement of ecological economics methodologies, adapted to coastal zone issues;

Management Support to Address
• Uptake and use of knowledge of coastal dynamics, ecosystem functioning and recovery 

capacity etc:
• Scenario development and testing;

R & D  Priorities to Address
• The development o f models for nutrient and carbon delivery to the coast; evaluate 

consequences for coastal system functioning and biodiversity;

• Structure and functioning of coastal food webs; predictive models for different food 
webs and anthropogenic impacts;

• Interdisciplinary efforts to develop appropriate coupled models;
• Modelling of habitat vulnerability and recovery potential;
• The evaluation of the non-commercial aspects o f marine resources to the European 

economy;
• Development of foresight scenarios to assist the policy process;
• Development of technologies to harness offshore wind, wave and tidal energy.
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S u m m a r y

Rapid expansion of the European Union is fundamentally changing the macroeconomy, 
demography and governance of our society. The future state of the European marine 
environment is intrinsically linked to these changes but there has been little research to asses the 
linkages and predict changes. Stochastic modelling and scenario building offer possibilities to 
overcome this knowledge gap. A new FP6 project, European Lifestyles and Marine Ecosystems, 
is described that will explore these techniques on a Pan-European scale. The approach is 
exemplified for the Black Sea, currently recovering from massive eutrophication in the 1970s 
and 1980s. Unless accession of Danube Basin countries to the EU is accompanied by new 
agricultural practices, the return of the Black Sea’s ‘dead zone’ is predicted.

I n t r o d u c t io n

On 1 May 2004, the European Union underwent a huge expansion, embracing an additional ten 
countries; its area increased by a quarter, its population by a fifth and it will become the world’s 
biggest trading block. With the incorporation of Romania and Bulgaria scheduled for 2007, the 
EU’s population will rise to over half a billion people. The huge changes required to manage the 
new Union will affect the lifestyles of all of its inhabitants. New goals and methods for food 
production, new industrial standards, new freedoms of movement and revised measures for 
protecting the environment are among the changes that are already underway. With so many 
policy reforms however, it is easy to overlook the fact that they will share major responsibility 
for the Baltic, North Sea, NE Atlantic, Mediterranean and Black Sea. The integrity o f marine 
and coastal ecosystems is inextricably linked with development on the land. Unfortunately, 
many of these linkages are poorly understood and, without a better knowledge base, there is a 
real danger that the prerogative for marine environmental protection will be inadequately 
addressed in the implementation of framework directives such as those for agriculture (the 
Common Agricultural Policy), industry (the Chemicals Policy), for waters (the Framework 
Water Directive) and for fisheries (the Common Fisheries Policy).
In developing new policies (such as the European Marine Strategy) for managing Europe’s seas, 
there will be a need for information that bridges social and ecological scales. This requires 
multidisciplinary ‘big picture’ research that has previously been under-represented in support 
from funding Councils. The new Framework Six project European Lifestyles and Marine 
Ecosystems, described in this paper, will help to reduce this knowledge gap.

D is c u s s io n

The challenge to science of sustainable development
Though the tenn Sustainable Development (SD) has been championed as a basis of sound 
policymaking throughout the world, it has many contrasting definitions. Turner (1993), for 
example, has described it as “the maximum development that can be achieved without running
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down the capital assets o f  a nation which are its resource base This base encompasses man- 
made capital Km, natural capital Kn, human capital Kh and moral capital Kc. Though some 
specialists regard these fonns of capital as interchangeable, this would imply that the partial loss 
of natural capital (habitats, wildlife, etc.) is an acceptable way of achieving growth in human 
and man-made capital, provided the total resource base remains constant. Those advocating 
“hard” sustainable development require each form of capital to remain constant, a goal that may 
be incompatible with growth in economies or population. The pathway chosen between these 
two very different interpretations of sustainability depends upon individual and collective values 
and worldviews and defies current scientific interpretation. Furthermore, as Ludwig et al (1993) 
have pointed out, many different interpretations of the past and predictions of the future are 
possible, based on historical information, since it is impossible to apply the scientific method by 
conducting controlled and replicable experiments on large-scale systems. Additionally, the 
response of systems to change is often non-linear, resulting in sudden or catastrophic change 
that is difficult to predict.
Equipped with this knowledge, scientists must approach the issue of sustainable development 
with some humility; data-hungry deterministic simulations and predictions used for natural 
resource management have suffered many failures. Sustainable development is best seen from 
an interdisciplinary and probabilistic perspective in which uncertainties are recognised and the 
linkage between social and natural sciences are an intrinsic part o f research design. Research can 
examine a number of alternative hypotheses and predictions (expressed as empirical 
relationships and scenarios) and gradually reduce uncertainties.
The state o f Europe’s marine environment depends on a chain of events in which the primary 
drivers are social and economic. For example, in order to inform policies to prevent overfishing, 
it is not enough to assess the short tenn maximum sustainable yields of individual fish stocks. 
Additional factors to be taken into account include ecosystem alterations through pollution, 
habitat loss and climate change, economic yield, price structure and subsidies, fishing 
community social structures, predominant attitudes and worldviews. Many of these factors are 
poorly studied and beyond the ‘comfort zone’ of specialists training in a single discipline. In 
some cases a system can be modelled as a whole but not as the sum of its individual 
components.

The ELME approach
European Lifestyles and Marine Ecosystems (ELME) is a recently approved (1 January 2004) 
Framework Six project with the following overall objective: Through improved understanding 
o f the relationship between European lifestyles and the state o f  marine ecosystems, ELME will 
model the consequences o f  alternative scenarios fo r  human development in post-accession 
Europe on the marine environment. The project involves 27 institutions from 14 countries 
encompassing a wide range of specialities in natural and social science. It covers all o f Europe’s 
regional seas (Baltic, North East Atlantic,
Mediterranean, Black Sea) and focuses on 
four key issues:

• Elabitat and species loss (as a result of 
physical destruction),

• Eutrophication,
• Chemical pollution, and
• Unsustainable extraction of living 

resources.
Initial priority region/issue combinations 
are shown in Figure 1. These are the result 
of a Delphi scoring exercise amongst a 
group of ELME participants and agree well p¿g j . Ranping 0f  issue/region combinations
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with independent analyses conducted in the framework of ELOISE (2004, in press).
The basic approach of ELME is (1) to study the immediate and deeper economic and social 
causes of the key problems on a catchment-wide scale (the relationship between socio-economic 
drivers, environmental pressures and state changes, following the DPSIR nomenclature), (2) to 
examine how social and economic drivers will change as a consequence of enlargement of the 
EU and other large scale policy processes, (3) to model the likely consequences to the marine 
environment of a number of plausible scenarios for European development in the next 2-3 
decades. The overall methodology is described in Figure 2. The project is divided into six Task 
Teams (Work Packages) dealing with the four key issues, macro-economic and policy drivers, 
and overall modelling. During the current year, work is focussing on the priority region/issue 
combinations shown on 
Figure 1. The 
experienced gained and 
initial modelling results 
will then allow the Task 
Teams to extend 
coverage to all 
issue/region 
combinations and 
complete the ‘big 
picture’ analysis. Year 
three will be dedicated 
to scenario modelling 
and the analysis of 
regional and EU-wide 
policy implications. At 
every stage in the 
process, close contact is 
being maintained with 
the stakeholders -  potential user groups of the information such as the regional seas 
commissions, the European Environment Agency and the Commission itself as well as leading 
non-governmental organisations. This is a two-way relationship as these stakeholder hold much 
of the information needed for ELME to complete its work and are the ultimate beneficiaries of 
the research.

An example from the Black Sea
In the early 1970s, there was a catastrophic collapse of the huge benthic red algal (Phyllophora 
sp) ecosystem that dominated the NW  shelf o f the Black Sea. From the same time a hypoxic 
“dead zone” appeared on the 
shelf every summer with 
increasing area and 
duration. This caused 
massive mortality of benthic 
organisms, resulting in 
severe ecological and 
economic impacts. Both 
phenomena were
consequences of
eutrophication and, amongst 
other factors, this was 
related to increased 
application of fertilisers, 
particularly in the 11-

Figure 3 : Relationship between hypoxia and fertiliser usage
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country Danube basin during the ‘green revolution’ from the 1960s to the 1980s (Mee, 2001). A 
decade later, in the period from 1989-91, centrally planned economies collapsed in several of 
these countries, resulting in a prolonged period of economic chaos. This led to a sharp reduction 
in fertiliser applications (fanners had no capital to purchase them) and from 1996 (with one 
exception), the summer dead zone has disappeared - though the red algal beds have yet to 
recover. O f the 11 Danube countries, Austria and Gennany are long-tenn EU Member States, 
four (Slovakia, Slovenia, Czech Rep., Hungary) joined on 1 May, 2004 and a further two 
(Bulgaria and Romania) will join in 2007. This will bring most o f the agricultural production in 
the basin into the domain of EU legislation. Will this change favour continued recovery of the 
Black Sea?
To answer this question, historical information was gathered on fertiliser usage in the Basin, 
nutrient discharge from the Danube (data available since 1988), the scale of hypoxia and 
possible future scenarios for fanning within the revised Common Agricultural Policy. There was 
a strong conelation (R2 = 0.82) between total inorganic nitrogen discharge and the nitrogen 
fertiliser application, provided this is averaged for a seven year period prior to the year used for 
comparison. This makes sense, as some pathways for nitrogen to enter surface waters (e.g. via 
groundwater) are very slow. A plot of this smoothed fertiliser data against occasional 
measurement of the area of the ‘dead zone’ in summer, reveals a threshold for dead zone 
occurrence at about 1.7 M  tons, corresponding to the situation in 1973 and 1996. Figure 3 shows 
the plot and the results of two tentative scenarios: Scenario A assumes equality in post accession 
fertiliser application rates in all states but with no net increase in total usage from 2001. Scenario 
B assumes a fixed maximum nitrogen surplus of 50 Kg/Ha (this is quite optimistic). Both 
scenarios would result in a return of the dead zone. If  this is to be avoided, careful attention must 
be paid to reducing nitrogen surpluses by further improvements in agricultural practices.

The research contribution to policy
The above example from work in progress shows the practical value of empirical modelling. The 
ELME project will provide an opportunity to explore such approaches more fully and to develop 
a new capability for modelling across social and ecological scales in Europe. Information from 
clear and transparent scenarios should facilitate the integration of marine and coastal 
conservation into future EC policies and Directives.
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S u m m a r y

In this presentation, we identify R&D efforts in order to improve our fundamental understanding 
of the ecological functioning of coastal ecosystems. On the one hand, more in-depth knowledge 
is needed of processes affecting carbon and nutrient dynamics, as well as on their relation with 
coastal food web structure and functioning. On the other hand, more knowledge of an 
interdisciplinary nature is needed to couple physical, biogeochemical and biological processes, 
and to develop appropriate coupled models. Finally, coupling of atmospheric deposition, river, 
estuary coastal and ocean models is needed for integrated assessment of scenarios. In order to 
make current knowledge operational, there is a large need in upscaling the often spatially 
scattered knowledge to assessments at the European level. Optimal strategies as to a) provide the 
necessary high-resolution databases and b) make predictions more process-based and less data- 
dependent have to be made. Operational models based on current state-of-the-art can be 
developed for nutrient and carbon delivery to the coast, and for the consequences of this input 
for coastal system functioning and biodiversity. Such models should provide the necessary 
regionalized indices of vulnerability to loading across Europe, as a basis for policy-making. 
Important management implications stressed in this review concern the (sub)regionalisation of 
nutrient emission rules. Physical conditions, background nutrient levels as well as organization 
of the food web have a profound influence on vulnerability o f coastal systems. A second point 
concerns stoichiometry. There is not a single determining nutrient for the coastal ecosystems. 
Nutrient policies should take nutrient balances explicitly into consideration. Environmental 
policy should be integrated into agricultural, planning and economic policies, as well as in 
fisheries and aquaculture policies, and we largely have the tools to do so. Finally, physical 
changes in coastal ecosystems affect ecological functioning fundamentally, and much physical 
damage can only be solved at a European policy level.

I n t r o d u c t io n

Over the past years, the EU has supported many Research and Development projects in the 
framework of ELOISE (European Land Ocean Interaction StudiEs). The general purpose of this 
framework was to support high-quality research that could also support better policies for 
coastal management. Undoubtedly, with several hundreds of publications, the support of high- 
quality research has been extremely successful. It is impossible to even nearly summarize all the 
exciting research results obtained by ELOISE projects. In this presentation, we look at the 
resreacht from the coastal zone management perspective. What has ELOISE research 
contributed? We consider only management questions at a European level. Undoubtedly, many 
of the projects have also been very useful to assist in local management o f specific areas. This 
contribution to society is often delivered by individual scientists, and is further reinforced 
through educational activities. Elowever, policy at a European level deals with different 
questions, and we want to concentrate on those findings that could cause changes in these 
policies. As a second restriction, we focus on questions in the mid-range future. We will not 
address immediate problems, e.g. of the Water Framework Directive, although also here
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considerable contributions have been delivered. Finally, we concentrate on problems related to 
nutrient and carbon fluxes and their fate in coastal ecosystems. Even with these restrictions, the 
available material is overwhelming, and we necessarily present a rather idiosyncratic selection.

D i s c u s s io n

Nutrient inputs into the coastal zone
For atmospheric deposition, well-tuned mesoscale models are available, mostly validated on the 
North Sea region. The application of these models in an operational way (i.e. linked to 
meteorological models and to databases of emission sources) is well possible, as well as the use 
of the models to evaluate the relative importance of different sources. Further R&D efforts are 
needed to couple atmospheric deposition models to ecological models in the sea. Significant 
inputs are often related to short-term temporal and small spatial scales, and their effect depends 
strongly on the state o f the ecological system (nutrient versus light limited). Management 
relevance of these efforts are in particular the designation of sensitive areas of emission (with 
respect to their effect o f atmospheric nitrogen deposition at sea), as well as evaluation of 
different emission sources in this respect.
For transport of nutrients to the coastal zone from the watershed along the river continuum, two 
types of modeling have been used. Statistical modeling, combined with deterministic 
groundwater movement modeling, has been used to predict the changes of nutrient transport by 
larger rivers as a consequence of changed land use practices. It has been shown, among others in 
the RANR project, that reliable predictions of changed nutrient delivery are possible by this 
method, but it is very data-intensive and is, at least in principle, sensitive to changes in system 
functioning. Fully deterministic modeling has also been developed. The INCA project, for 
example, has made a generic model for N  delivery by watersheds. The project has covered 
several hydrologically different watersheds in Europe, and developed a considerable validation 
base. Combined modeling of phosphorus, nitrogen, silicate and organic carbon fonns is aimed at 
in the Riverstrahler model, used in several ELOISE projects. This model puts more emphasis on 
nutrient and carbon transformations within the river system, and attempts to be dependent on 
generally available statistics only to make it easily applicable to many rivers.
Major R&D efforts are still necessary to produce reliable and generic models for the 
(stoichiometrically coupled) transformations and delivery of nutrients and carbon by river 
systems, valid throughout Europe. Large variations in edaphic, hydrological and human-use 
related parameters are found across the continent, and it remains a major challenge to cope with 
this variability in a generic modeling. Also the biological transformations in riparian zones, 
headwaters and lowland rivers need to be better understood in order to improve model 
performance. A coupling of the dynamics of different nutrients and carbon in the models is 
absolutely necessary to ‘feed’ estuarine and coastal models with the correct input.
Apart from research needs, making models operational at a European scale is hampered by input 
data availability. The compilation of consistent and rather detailed databases per (sub)watershed 
is needed. This could in principle be achieved through the water framework directive. 
Management implications of the current knowledge are diverse. Crucial points in nutrient 
emission policy, that can be evaluated using available tools, relate to the spatial distribution of 
the use and emission of nutrients. Spatial planning within watersheds (e.g. the conservation of 
riparian zones, the use of water storage basins) can strongly influence the nutrient emission to 
the rivers. Spatial planning between watersheds (depending on soil type, groundwater systems, 
inclination etc.) can also result in different output. The physical structure of headwaters and 
small rivers influences the intensity of the biological processes in the system. The distribution of 
nutrient use in agriculture (small-area-high-productivity versus large-area-low-productivity) 
influences the output of nutrients from watersheds. Purification of urban wastewaters can be 
weighed against measures taken in agriculture. This knowledge may lead to a more diversified 
and better targeted spending of efforts in reducing the risks of eutrophication, both in freshwater 
and coastal waters.
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Carbon and nutrient cycles in estuaries and coastal seas
The projects BIOGEST and EUROTROPH have studied carbon and nutrient cycles in estuaries 
and coastal zones (especially plumes). The emission of carbon dioxide and other greenhouse 
gases from estuarine waters in Europe is significant in comparison with anthropogenic emission. 
Estuaries, in general, are heterotrophic systems: respiration of allochtonous organic matter 
exceeds local primary production. The rest of the coastal system is generally autotrophic, and 
fonns a source of organic matter to the ocean.
The difficulties in estimating and extrapolating carbon cycles o f coastal systems have been 
demonstrated by the study of subsystems dominated by benthic primary production (seagrass, 
saltmarsh, mangrove, microphytobenthos). These subsystems, although occupying a small 
proportion of the surface of the coast, are responsible for a very high proportion of the total 
primary production. They have also been demonstrated to affect nitrogen cycles significantly, 
since uptake of nitrogen and storage in long-living tissue dominates (and eventually excludes) 
dénitrification in ‘vegetated’ sediments. Because of the skewed area-productivity relation, 
database needs to produce reliable (global) upscaling of carbon (and nutrient) budgets are very 
large and currently not met, not even in Europe.
Not only in this example, it appeared that the ‘classical’ view on nitrogen dynamics in coastal 
systems was far too simplistic. Not only have new processes been discovered (e.g. anaerobic 
ammonium oxidation), but also the balance between different sources and processes (role of 
organic vs. inorganic nitrogen, denitrification versus uptake and storage, N20  production 
through nitrification and denitrification, nitrogen fixation and its regulation) has been shown to 
need re-adjustment. We currently lack models that incorporate these changed views on nutrient 
dynamics in coastal areas, and much research is still needed.
The importance of physical-biological coupling at different scales, ranging from the smallest 
turbulent eddies to entire coastal ecosystems, has been studied in the projects NTAP, PEIASE, 
OAERRE. Physical mixing is a driving factor for interactions between planktonic organisms, for 
benthic-pelagic coupling and for coast-sea interactions. The latter is a key parameter 
determining the vulnerability of coastal ecosystems to eutrophication.
It is clear that, with respect to carbon and nutrient cycles, important R&D subjects remain open 
for further study and model development. Especially the link between the cycles o f carbon and 
(different) nutrients, and the incorporation into models of recently acquired knowledge, is a 
major topic for research. This is needed for a better global upscaling of coastal processes, for a 
better prediction of changes due to anthropogenic stress, and for a better evaluation of 
vulnerability of coastal systems.
At an operational level, there appears to be a great need for better spatially resolved databases of 
European coastal systems. Much knowledge exists, but use of these data for upscaling carbon 
and nutrient budgets requires consistent databasing with high resolution.
For management, several implications can be indicated. On the long-term, the demonstrated 
capacity of large parts of the coastal zone to (net)absorb C 0 2, and the dependence of this 
capacity on the existence of (often small-scale) habitats like kelp, reefs, saltmarshes etc. on the 
one hand, and on nutrient cycles on the other hand, is relevant for future scenarios of global 
change. The persistence of habitats with increasing sea level rise is of concern. On the shorter 
tenn, the large differences in vulnerability o f coastal ecosystems can be the basis for a 
(sub)regional variability in nutrient emission rules. The debate on whether the same rules must 
apply everywhere has large economic and societal implications, but cannot be avoided given the 
high physical diversity of the European coastal zone.

The ecological structure and food web in the coastal zone
Many studies in ELOISE have focused on the functioning of the coastal food web after nutrient 
enrichment. Some common themes in these studies are that food webs tend to respond rather 
linearly to (stoichiometrically balanced) nutrient additions on the short tenn, unless some 
complicating factors are available. The balance between the different macronutrients N, P and Si
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is an important conditional factor. Unbalances may shift the competition between major 
phytoplankton groups, changing the relative importance of the microbial versus the linear food 
chain. Other important factors are physical forcing, leading to different food web structures in 
physically different systems, and the time scales of biologically stored nutrients. Long time 
scales o f storage in macrophytes may slow down recycling and thus phytoplankton production, 
but at high phytoplankton concentrations macrophytes may be competitively excluded. Similar 
positive feedbacks have been described for nutrient buffering in sediments. They lead to 
strongly non-linear behaviour o f the ecosystem, and to the (still largely conceptual) definition of 
threshold loadings for system integrity and biodiversity.
R&D is needed concerning the influence of nutrient ratios, and the comparison of bottom-up 
versus top-down (e.g. fisheries, but also bird and fish predation) control of food webs. Predictive 
models for food web structure under different anthropogenic forcing are still far from complete 
or validated, and the same applies for fundamental understanding of physical-biological 
interactions.
Operationalisation of current knowledge is called for in restoration (and conservation) of 
macrophyte communities, and in the design of optimal harvesting strategies (e.g. o f fish or 
shellfish) under different physical and anthropogenic influence.
Management implications are potentially large, although still uncertain. The importance of 
nutrient ratios should lead to a reconsideration of unbalanced emission reduction programmes. 
Over the past decade, reduction of phosphorus emission has been much more successful than 
that o f nitrogen, thus potentially leading to more unbalance and qualitative changes in coastal 
communities. The importance of dams and other structures influencing sediment and silicate 
transfer to the coast equally deserves attention. Influence of anthropogenic changes in physical 
structures on the functioning of estuarine and coastal communities deserves more emphasis, as 
crucial decisions on ship traffic can only be taken at a European level (should there be maximum 
size for container ships, or should most European harbours continue to dredge their estuaries to 
deep-water canals?). Conservation and restoration management of coastal macrophyte 
communities should be framed in a better understanding of the relation between these 
communities and the nutrient regime in their environment.
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I n t r o d u c t io n

Managing the rate of environmental change according to sustainability principles at any given 
place and time poses a number of formidable challenges for scientists, resource managers, 
politicians and other stakeholders. Three particular characteristics of coastal zones complicate 
the management task: the extreme variability present in coastal systems, the highly diverse 
nature of such systems, and their multi-functionality and consequent high economic value. 
Globalisation as a process has served to re-emphasise the importance of coastal zones as 
economic entities supporting livelihoods through flows of income derived from the in situ 
natural capital stock and trading networks. However, simultaneously coastal areas are socio
cultural places with specific historical conditions and symbolic significances (Turner et al.
2001 ) .

Integrated Environmental Assessment

Coastal zones are under heavy pressure from land-based activities located in river catchments, 
together with marine orientated factors and the ubiquitous impacts of climate change. 
Traditionally, both scientific research and governance have treated catchments and coasts as 
separate domains. However, it is increasingly recognised that they should in fact be treated as an 
integrated whole. But such an approach requires, among other things, a ‘valid’ and ‘reliable’ 
decision support system i.e. a toolbox of (natural and social science-based) methods and 
techniques encompassed by an analytical framework (Von Bodungen and Turner, 2001). An 
integrated environmental assessment system should comprise of three basic analytical stages: a 
scoping stage; modelling, data collection and monitoring stage; and an evaluation stage (Turner, 
2004). In this paper the focus is placed on the first and second stages and the use of the DP-S-I- 
R (Driving Pressures-state changes-impacts-policy responses) scoping framework and so-called 
futures scenarios.
In order to help resolve some of the methodological issues involved in coastal management, the 
(DP-S-I-R) framework can initially be deployed. Its usefulness as a scoping device, when 
combined with scenarios, has already been proved on the basis o f work undertaken in different 
European coastal-catchments. The aim should be to set out a more complete methodology for 
integrated coastal management, together with an appreciation of the practical problems and 
constraints faced as such methods are actually deployed.
The requirements of a practical coastal management support system will include: databases, 
indicators and monitoring measures, scenarios, models and evaluation methods and techniques 
and will all pose their own problems. There is an ‘interface’ problem, when science and 
scientific understanding merges (or not) into decisions making in the political arena. Questions 
posed by the policy process often need to be redefined before science can provide useful 
answers and some existing scientific knowledge is too specific to be of relevance to 
policymakers. Finally, it remains the case that there are some questions that science cannot yet 
answer. Policy targets and indicators then become very important but far from straightforward 
issues to address given the sustainability principles of:
• Economic and ecological efficiency (including the cost-benefit and polluter pays 

principles);
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• Equity and fairness principle (including more inclusionary decision making and the 
subsidiarity principle);

• Precaution, given the inevitable uncertainties that persist in coastal science and policy 
domains; and

• Good governance.
To be judged an ultimate success, integrated coastal management as a process must unite 
government, civil communities, science and management and overcome or mitigate competing 
sectoral and public interests. It should interaba improve the quality of human communities who 
depend on coastal resources while maintaining the biological diversity and productivity of 
coastal-catchment ecosystems, and therefore the functioning of nature. Such a task can only be 
achieved incrementally over time and will be constantly challenged by complexity and 
uncertainty constraints. The future will always be shrouded by uncertainty and therefore 
accurate forecasting of coastal futures is not a feasible goal. However, it is possible to formulate 
scenarios, which can shed light on and offer insights into possible future environmental and 
socio-economic developments. The information generated by such ‘future thinking’ can assist 
the policy process in a more efficient and effective search for appropriate projects, programmes 
and policies.
The results of a scoping exercise for European coastal areas are reported in (Turner, 2004). It 
remains the case that 85% of Europe’s coast face moderate to high risk from economic 
development -  related pressures and some 25% of the coastline is subject to erosion. Given 
these erosional trends and flood risks, hard engineering sea defences have been the traditional 
response. But these defences also serve to reduce sediment input to the coastal system which 
intensifies erosion and the need for additional defences. Armouring the coastline in this way is 
essentially unsustainable on economic cost grounds alone.

S c e n a r io s  a n d  C o a s t a l  Z o n e  M a n a g e m e n t

A scenario can be defined as a coherent, internally consistent and plausible description of a 
possible future state o f the world (Parry 2000). It needs to be emphasised that a scenario is not a 
forecast because it cannot assign probabilities to any particular outcome. Instead, scenarios 
portray images of how society and its supporting environment could look like given different 
sets of assumptions and consequent conditions. Scenarios typically contain qualitative storylines 
augmented by varying amounts of quantified data. They can be informed by relevant history but 
not conditioned by it, except in the case of so-called baseline or ‘business as usual (BAU)’ 
scenarios. The latter can be utilised as benchmarks against which to portray other possible states 
of the world and are completed with the aid of trend data. In practice, scenarios will combine a 
range of features depending on their real world application and the scale at which they are 
pitched. Scenarios are not precise future predictions but methods to aid decision makers in their 
efforts to cope with inevitable uncertainty. Scenarios may possess a variety of characteristics 
and can be deployed at different spatial scales and across different temporal scales (typically 
from 10 years to 100 years). They can be used to facilitate consensus, or negotiation, in 
situations where multiple competing stakeholder interests are at issue; or at least provide part of 
a more inclusionary process for decision-making. They can be focussed on particular policy 
objectives and/or instruments and provide sensitivity assessments. Finally, they can portray the 
consequences of policy and strategies that incorporate radically different worldviews in a more 
visionary way. In this context the ‘alternative’ visions are most often reflected against a baseline 
(BAU) trend scenario.

E u r o p e a n  c o a s t a l  f u t u r e s

The rapidly changing record of the last half century highlights the difficulties involved in 
forecasting the future decades ahead. But the underlying context for any ‘futures’ thinking for 
Europe must include an appreciation of the globalisation process and the implications of an 
expanding European Union and Single Market. Globalisation has brought a growing
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interdependence between financial markets and institutions, economies, culture, technology and 
politics and governance. So far, market forces and related social systems have become the 
increasingly dominant paradigm. For Europe, there is the additional dimension of change 
involving the potential inclusion of the countries o f central and eastern Europe into the EU, 
together with their own internal transitions from centrally planned to market-based economies 
and societies.
There is no shortage of candidate scenarios to choose from but a hybrid approach which borrows 
from a set of scenarios previously formulated to investigate the impact o f climate change 
technological advances and environmental consequences in a range of contexts (Parry 2000; 
Lorenzoni et al 2000, EEA, 2000) has much to recommend it. The aim is to fires provide a set of 
basic contextual narratives within which to set four somewhat more specific scenarios (UNEP
2002) with relevance for coastal-catchment areas across the European sub-regions (Western, 
Central and Eastern). The critical issues which need to be highlighted mirror the pressures, 
impacts and responses revealed through the DP-S-I-R framework.
The narrative contexts and the scenarios are framed by two orthogonal axes, representing 
characteristics grouped around the concepts of societal values and fonns of governance. The 
values axis provides a spectrum from individualistic, self-interested, consumerist, market-based 
preferences through to collectivist, citizen-based communitarian preferences, often with a 
conservationist bias. The vertical axis spans levels o f effective governance from local to global. 
The four quadrants are not sharply differentiated but rather are bounded by overlapping 
transitional zones not distinct boundaries. Change occurs as certain trends and characteristics 
become more or less dominant across the different spheres of modem life-govemment, business, 
social, cultural and environmental -  see Figure 1.

governance globalisation governance

world
markets global

sustainability

Individualism/
consumerism

community/
conservation

conventional

development

local

stewardship
provincial
enterprise

values valueslocalization

Fig. 1 Environmental Futures Scenarios (to 2080). NOTE: the four quadrants are separated by 
‘zones of transition’ not distinct boundaries. Source: OST/DTI, Environment Futures, Foresight, 
OST London http://www.forsight.gov.uk/- see also Lorenzoni et al (2000; UNEP (2002).

Four main current drivers were considered to play a major role in shaping the present issues in 
across all Europe coastal areas: urbanisation, tourism, industry and harbour expansion, fishery 
and aquaculture. Those ubiquitous drivers affect especially habitat and composition of species 
and are a source of contamination processes and loss o f amenities. Particular emphasis was 
placed on mass tourism, which is currently impacting the Black Sea and the Mediterranean Sea, 
moderately impacting the Baltic and the North Sea, and locally impacting the Atlantic coast.

http://www.forsight.gov.uk/-
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From the economic point o f view, fisheries loss due to over exploitation seems to be the trend 
throughout all basins. The current effects of other drivers (e.g. energy and agriculture sector) 
may also be relevant, but only more locally (at the sub-basin scale). The effects of climate 
change are not estimated to have caused very significant impacts over the past 30 years. The 
results of this assessment for the world markets, global sustainability and environmental 
stewardship for European coastal areas are reported in Turner (2004).
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S u m m a r y

In the last ten years the European Commission has provided a valuable contribution to the faster 
development of technologies to harness wave energy and marine currents energy. It has been 
found that about 200 TWh/y of electrical energy might be produced from these two renewable 
sources. These technologies are at a pre-commercial stage with several prototypes of wave 
energy and of marine currents being tested in the sea, and plans for construction of other 
prototypes exist. The diversity of systems still being developed indicates that a convergence for 
a winning technology has not occurred yet thus significant R&D effort is required until 
technologies will attain maturity. The priorities for R&D for the various types of devices are 
summarised.

I n t r o d u c t io n

The oceans contain a huge energy resource with different origins. The most developed 
conversion technologies refer to tidal energy, which results from the gravitational fields of the 
moon and the sun; thermal energy (Ocean Thermal Energy Conversion or OTEC), resulting 
directly from solar radiation; marine currents, caused by thermal differences in addition to tidal 
effects; and ocean waves, generated by the action of the winds blowing over the ocean surface. 
The last two technologies are those that have deserved most attention in the last fifteen years 
showing better prospects to become competitive in the short- to medium-term.
This paper starts by an outline of the resource availability, the state-of-the-art o f the technology 
including prototypes and environmental impacts for wave energy and tidal currents. 
Comprehensive review of these technologies and their status has been produced (e.g. Clément et 
al., 2002, FES, 2003) and priorities for R&D have been identified within the European Wave 
Energy Network and the Implementing Agreement of the International Energy Agency. These 
are summarised in this paper.

WAVE ENERGY 

Resource
Waves are created by winds blowing over large areas of water, which in turn are generated by 
the differential heating of earth surface by the sun. Concentration occurs in both transfers. The 
global wave power potential is 1-2 TW, which is the same order of magnitude of the world 
consumption of electrical energy. Europe is characterized by particularly high energy, the 
highest offshore power levels o f 70 kW/m occur off Ireland and Scotland decreasing to about 
30kW/m off Norway and off the southern archipelagos of Madeira and Canaries. The total 
(Atlantic and Mediterranean) European annual deep-water resource amounts to 320 GW (Pontes 
et al., 1998) from which 130-190 TWh/y may be produced.

Technology
The complexity of waves and their irregularity has required new technology to an extent larger 
than for the other ocean renewable energy sources. Considerable research began only after 
1973's oil crisis, and took place in UK, Japan, Norway, Sweden and USA, Denmark, Ireland and
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Portugal, in the 1980s started in India and China and in the 1990s in Mexico, Australia and 
Netherlands. Based on various energy-extracting methods a wide range of systems has been 
proposed and various continue to be developed indicating that a convergence to a best 
technology has not occurred yet such as happens with wind energy.
The first prototypes were of the OWC (oscillating water column) type. The OWC device 
comprises a partly submerged concrete or steel structure, open below the water surface, inside 
which air is trapped above the water free surface. The oscillation of the internal free surface 
produced by the incident waves makes the air to flow through a turbine that drives an electric 
generator. The self-rectifying axial-flow Wells turbine has been used in almost all the 
prototypes. Eight prototypes have been tested since 1985 in Norway, Japan, UK, India, China 
and Portugal, the rated power ranging between 20 and 500 kW. The Pico plant (400 kW, Azores, 
Portugal, 1999) and the LIMPET (500 kW, island of Islay, Scotland, 2000, www.wavegen.com) 
are connected to the grid. Their design and construction was partially funded by the EC JOULE 
Programme. These fixed devices are generally classified as fir s t generation devices. These 
devices have been built on the shoreline where construction and maintenance are easier and 
submerged transmission cables are avoided. In two cases (India and Japan) bottom-fixed 
nearshore devices (second generation) have been located just outside or incorporated in a 
protecting breakwater (a way of building the plant at marginal costs). Two OWC plants are 
planned to be constructed. One is in Portugal (at the new breakwater in Porto) and the other in 
Australia ( www.energetech. com.au). Another shoreline device is the Tapered Channel 
(TAPCHAN) that was built and operated in Norway from 1985 to mid 1990s. The TAPCHAN 
comprises a gradually narrowing channel with wall heights above mean water level. As the 
waves propagate down the channel, the wave height is amplified until the wave crests spill over 
the walls to a reservoir which provides a stable water supply to a conventional low-head turbine. 
This is considered a relatively mature technology but there was no follow-up of the first 
prototype. Limitations of shoreline devices are the requirement of special géomorphologie, 
environmental and economic conditions.
Offshore systems {third generation) are more appropriate for extensive exploitation of the wave 
energy resource. Their deployment is less constrained by géomorphologie and environmental 
aspects and they harness a higher resource because waves loose part of their energy in shallow 
waters due to breaking and (generally to a much less extent) to bottom friction.
Since the beginning of wave energy R&D thirty years ago a considerable variety of offshore 
devices has been proposed and developed but the construction of prototypes has started only 
very recently. The majority is floating devices but a bottom-mounted system (the AWS, 
www.waveswing.com) has also been developed. The devices can be large such as the Pelamis 
(an articulated snake about 130 m long, www.oceanpd.coml and the Wave Dragon (an 
overtopping device with large convex side walls 300m wide to concentrate incident waves, 
www.wavedragon.net), or relatively small buoys ( 5 - 1 5  m diameter) as the AquaBuOY 
(www.aauaeneravaroup.coml . Wavebob and others. While in the first generation and second 
generation systems the PTO (power take-off systems) are air and water turbines for third 
generation hydraulic, air and water turbines and linear generators were developed.
Prototypes of offshore systems started with the floating OWC M ighty Whale (rated 110 kW, not 
connected to grid, testing finished in 2002 in Japan by JAMSTEC), followed by the Dutch 
bottom-mounted 2 MW AWS (to be deployed of NW  coast of Portugal in May 2004), the 1:4.5 
scaled Wave Dragon being tested in a sheltered area in the Baltic Sea and the Pelamis (750 kW, 
that will be tested soon at the European Marine Energy Test Centre -  wave test facility in 
Orkney, UK). Plans for constructing and testing soon other prototypes such as the AquaBuOY 
exist.
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Marine Currents 

Resource
The potential resource for marine currents is estimated as 5 TW but only a very small part of 
total energy concentrated near the periphery of oceans or through straits and narrow passages 
between islands and other landforms can be converted to electrical or other useful fonns of 
energy. In Europe this resource is o f special interest for UK, Ireland, Greece, France and Italy. 
In this area 106 suitable locations were identified and it was estimated that, using the available 
technology, these sites could supply 48 TWh/y to the European electrical grid network (CEC, 
1996). The predictability of marine currents and the high load factor (20-60%) are important 
positive factors for its utilisation.

Technology
The technique that has been mostly considered for the exploitation of marine currents is to use a 
turbine rotor, set normal to the flow direction, that is mounted on the seabed or suspended from 
a floating platform. An alternative concept, comprising a reciprocating wing design whose 
attitude to the water is controlled in such a way that the anus reciprocate against a power take
off restraint, such as a hydraulic ram, has been proposed. The greatest technical problems are 
likely to arise from the need for adequate operational life and low maintenance costs from 
machinery operating in a hard environment, although the offshore industry has solved similar 
problems.
In Italy, the Enermar 130 kW prototype has been tested in the Strait of Messina. This uses a 
cross-flow, 3-bladed Kobold turbine, mounted on a floating platform of cylindrical shape. In the 
UK, the 300 kW Seaflow system (www.marineturbines.com) uses a horizontal-axis rotor, and 
was installed on a mono-pile driven into the sea-bed in the Bristol Channel. Another system is 
the Stingray that uses a reciprocating wing design (www.tidal-eb.co.uk). A 150 kW 
demonstration plant has been under a series of tests near the Shetland Islands.

Environmental Impacts
Wave energy and marine current energy generation are generally considered environmentally 
benign. For shoreline wave power plants, the main negative impacts are visual intrusion and 
noise from air turbines. Nearshore and offshore wave energy plants and marine currents plants 
may constitute obstacles to coastal marine traffic and, when deployed in large numbers, may 
promote modifications to coastal dynamics as a consequence of energy extraction. The main 
conflicts are expected to be with shipping, navigation and fishing. Other impacts, namely on the 
ecosystems, on fishing and on recreation and tourism may occur. Most o f these burdens can be 
minimised and, in some cases, eliminated.

C h a l l e n g e s

The importance of the European wave energy and marine currents energy resources, the 
scientific and technical expertise and the existing industrial capacity should take Europe to the 
leadership of these two new industries which present significant exportation potential. This 
opportunity can be very welcome by industries with required skills such as the offshore and 
shipbuilding ones. This European capacity has been made possible through the support o f the 
European Commission in addition to the national programmes. The EC effectively started to 
include these topics in the fourth Framework Programme in 1994 following successful 
completion of related studies and preparatory RTD work. In addition to direct financing of 
studies and prototypes, the series o f five international conferences in wave energy starting in 
1993 and the recent European Thematic Wave Energy Network also significantly contributed to 
the stimulation and coordination of the activities carried out throughout Europe within 
universities, national research centres and industry.
For these technologies to transform from pre-commercial to full maturity significant research 
and development has to continue. The priorities have been identified through reviews carried out
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by the WaveNet (CEC, 2003) and the International Energy Agency collaborative R&D 
Programme on ocean energy systems (www.iea-oes.org) which works in close relationship with 
the EC (FES, 2003).

P r io r it ie s

The following R&D priorities have been identified. For shoreline-fixed devices namely OWCs 
improving the efficiency and control of wave-to-air systems, refining the design of the main 
structures for survivability, energy capture enhancement and lower material cost are required.
The engineering challenges for floating devices include gaining a better understanding of 
different types of power take-off systems and how these can be tailored to wave energy, control, 
array configuration, moorings and flexible electrical connections.
Required generic research includes a wide range of topics such as tank-testing facilities 
improvement, computer modelling techniques, electrical conversion and storage, improved 
bearings and seals. Fabrication, transportation, operation and maintenance (O&M), monitoring, 
testing, proving and certification, power smoothing are other areas where improvement is 
relevant.
For marine current devices similar topics are important and also a better understanding of 
cavitation, corrosion, sealing and wakes.
Improving information sharing and technology transfer shall be instrumental for the 
development of the ERA regarding the exploitation of these two renewable energy sources.
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S u m m a r y

Session 4, focussing on the exploration of the European Ocean Margin and its deep-sea 
resources and ecosystems, included four keynote speakers: Bilal Haq (National Science 
Foundation, USA) addressed societal responsibilities and implications; two speakers - Gerold 
Wefer (DFG Research Centre Ocean Margins, University o f Bremen, Germany) and Jean-Pierre 
Henriet (Renard Centre o f Marine Geology, University of Gent, Belgium) - focussed on 
geological aspects, while the fourth speaker - Laura Giuliano (Instituto per 1’Ambiente Marino 
Costiero (IAMC), Consiglio Nazionale delle Ricerche, Naples. Italy) - profiled marine microbes 
in the ocean margin.

I n t r o d u c t io n

European science in the domain o f deep-sea and ocean margins research is entering a new phase, 
brought about by newly developed technology and recent discoveries. The domain has a strong 
potential for economic exploitation, including the involvement o f industry and SMEs, a 
contribution to security of operations and protection of the environment, as well as a tradition 
and a future in international collaboration, both across the Atlantic and globally.

D is c u s s io n

Recent Developments in ocean margin and deep-sea research have opened up fields virtually 
unknown a decade ago. These include:
• Newly discovered ecosystems such as deep-water (cold-water) coral reefs, carbonate 

mounds, mud volcanoes, deep hydrothermal vents and seep communities. These ecosystems 
are only barely explored, although the cold-water corals in the Porcupine Seabight had 
already been recorded by the HMS Porcupine expedition in 1869;

• Deep-water coral reefs are a biodiversity hot-spot supporting a large diversity of life fonns;
• Gas hydrates: their genesis, potential as a future fuel and their role in slope instability;
• Exploration of structures such as turbidites and slides, probably associated catastrophic 

instabilities and the generation of tsunamis;
• A variety of microorganisms adapted to extreme conditions, including sub-seafloor bacteria, 

which constitute an enormous pool of evolutionary diversity preserved in the oceans. Their 
potential applicability and their theoretical importance alone justify the study of the oceans.

Although still at an early stage of development, deep-sea / margins science has already shown its 
potential for applicability and commercial exploitation. For example, the global market for 
thermostable enzymes was estimated at US $250 million in 2000. Annual sales of only four 
antimicrobials derived from natural products are estimated to be worth over US $1 billion. 
While not all o f these products are of marine origin, the wealth discovered in the preliminary 
exploration o f extreme marine ecosystems suggests a very promising future.
A knowledge of gas hydrate deposits in the ocean margins (which are estimated to be of the 
same order of magnitude as the total reserves of hydrocarbons from other sources) may have an 
impact on the understanding of the role o f the ocean in global climate change, and is essential
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for security o f operations in the area. It should be noted in this context that at least one third of 
future (conventional) oil reserves is expected to be found at the ocean margin.

Immediate applications of the results of deep-sea / margins research 
include:
• Improved safety of ocean margin operations and marine infrastructure;
• Extraction of new and traditional energy sources and non-living resources;

• Development and testing of new technologies in a demanding and extreme environment.

Opportunities for Economic Exploitation in Related Fields Include:
• Applying or, when necessary developing of novel screening technologies (with emphasis on

the newly, successfully applied metagenomic approaches for harvesting the genetic
resources of unculturable organisms in marine environments) and ensuring sustainable 
sources of supply;

• Optimising production and recovery of bio-products;
• Design and optimisation o f bioreactors for marine metabolite production;
• Opening up of new possibilities to address fundamental scientific questions through newly 

developed technology (such as 3D seismic profiling);
• High potential for industry (including SME) participation, which is already a reality, both 

through the technological aspects of the research itself and the industrial applicability of its 
results; New techniques and products useful in molecular biology, biotechnology, medicine, 
pharmacology.

• New techniques and products useful in molecular biology, biotechnology, medicine, 
pharmacology, etc.

• Cosmetics, detergents, paper bleaching, artificial snow;
• Baking and brewing, food additives, dietary supplements;
• Bioremediation.

C o n c l u s io n s

Future Opportunities & Challenges
The potential contained in this domain can be realized and is open to progress in many 
directions:
• Exploration of newly discovered deep-sea structures and ecosystems (gas hydrates and 

related processes, cold-water corals, carbonate mounds, mud volcanoes, seep communities, 
etc.);

• New observational deployments (e.g. deep-sea medium to large scale networked 
instruments allowing remote real-time access);

• Development o f targeted technology optimised for the exploration and sampling of extreme 
environments;

• Deep-water instrument recovery and tool standardisation is a challenge world-wide;
• Identification o f new sources of bio-products;
• Important applications in the implementation of the provisions of the United Nations

Convention for the Law of the Sea (UNCLOS), which covers in particular “exploitation
issues” together with the related ones of delimitation and research.
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Relevance for the Objectives of the European Research Area
The initial exploratory stages of the European deep-sea and ocean margin domains have gone 
through an intense phase of Europe-wide integration and expansion under the EC Framework 
Programmes 4, 5 and 6, benefiting from an important initial impulse under MAST and arriving 
at a substantial level of integration in FP6.
The research community in this field has contributed very significantly to achieving the 
objectives of the Framework Programmes and bringing about the European Research Area: 
world-class science with substantial societal impact, involvement o f industry (including SMEs), 
a high degree of European collaboration and integration and Europe-wide synergy of national 
activities even when Community funding was very limited or absent. OMARC and ECORD are 
good examples. E1ERMES will no doubt continue this trajectory.
A related and important element is the international dimension of research in ocean margins and 
deep-sea, in particular the design and implementation of research in harmonised way on both 
sides of the Atlantic. This is a marked feature of on-going ocean margin and deep-sea research 
and is in agreement with the objectives of the EC Framework Programme.

Points of importance made during the discussion included that:
• An effort is required to promote public awareness in a field where the diversity of interests 

makes it necessary to be able to face and resolve conflicts. The exploitation of deep-sea 
living and non-living resources may easily lead to conflicts and a balanced approach must 
be found. Respect for nature and the preservation of pristine systems, with a systematic 
application of the precautionary principle, should be compatible with responsible research 
and sensible exploitation. It is worth bearing in mind that preservation of special ecosystems 
is a precondition of their use as a source of biotechnological products.

• Ocean margin research has progressed in Europe with initiatives and activities on a wide 
spectrum of scales, from individual entrepreneurs to large-scale integrated programmes.
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KEY POINTS THEMATIC SESSION 4 
OCEAN MARGINS

• Ocean margins and deep-sea ecosystems provide a promising territory for research, in 
terms of exploitable resources, and the insights to be gained in physiology, evolution 
and the origins of life itself;

• The complexity of the system, the challenging nature of the technology required for its 
exploration and its large exploitation potential points to the appropriateness and need to 
develop research through the complementary interaction of public and private actors on 
the one hand and a combination of EU and national funding on the other;

• Ocean margin research has a strong potential to support economic development, 
including the involvement o f industry and SMEs, a contribution to security of 
operations and protection of the environment, as well as a tradition and a future of 
international collaboration;

• The exploitation o f deep-sea living and non-living resources may easily lead to conflicts 
and a balanced approach must be found. Respect for nature and the preservation of 
pristine systems, with a systematic application of the precautionary principle, should be 
compatible with responsible research and responsible exploitation;

• Future challenges to support exploration of deep-sea structures and ecosystems (gas 
hydrates and related processes, cold-water corals, carbonate mounds, mudvolcanoes, 
seep communities, etc.) include:
o New observational deployments (e.g. deep-sea medium to large scale networked 

instruments allowing remote real-time access); 
o Development o f targeted technology optimised for the exploration and sampling of 

extreme environments; 
o Deep-water instrument recovery and tool standardisation; 
o Identification of new sources of bioproducts.

• A science domain with such high quality results, high potential for technological 
development and innovation and for economical exploitation, an established world-wide 
international dimension, with profound societal implications and such a real and 
committed contribution to the integration of European research must secure its place in 
the 7th Framework Programme.
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S u m m a r y

Ocean Margins are an area of great societal relevance with a vast number of stakeholders. This 
presentation will cover issues where academic research on ocean margins and resource 
exploration needs are convergent and contribute toward the understanding of how the Earth 
works, and issues where environmental concerns and research needs are at variance and hamper 
margins research. Ocean margins are where some of the fundamental questions about deep and 
superficial Earth processes remain to be answered and need to be addressed in several large 
experiments. In addition, UNCLOS-initiated activities to document marine scientific data for 
claims to shelfal limits by maritime nations also present a great opportunity for marine 
geoscientists to establish an inventory of the seabed resources and to create marine research 
infrastructures where they do not exist.

I n t r o d u c t io n

Ocean Margins include the vast real estate extending from the coastal plain to the shoreline and 
beyond to the edge of the continental margin that includes both the continental shelf and the 
slope. A recent estimate suggests that 40% of the world’s population lives within 120 km of the 
shoreline, exerting environmental pressures on this area for their habitation and commercial and 
recreational needs. In the future the world will also look to the continental margins for more of 
its living and non-living resources, where potentially environment-altering activities of 
exploitation of non-living resources are in direct variance with management and harvesting of 
living resources. In addition, principal geological hazards such as, earthquakes, landslides and 
volcanic eruptions also converge at ocean margins and where the effects of future climate 
change, i.e. global wanning and potential sea level rise, might be felt most readily. This makes it 
a societal imperative that we understand and predict the processes occuning at continental 
margins along with their repercussions!
In the last few years, and especially in the last decade, we have seen an exponential increase of 
interest in research on the ocean margins for several reasons. First and foremost, some of the 
most compelling scientific issues in marine geosciences remain to be resolved at the oceanic 
margins coupled with that fact that it is only recently that the technologies necessary for 
meaningful investigation of this area have become available. These include, deep-penetrating 
and 3D seismic profiling capable of detailed images of the seabed at multiple levels, remote 
unmanned vehicles (RUVs) and remotely operated vehicles (ROVs) capable of photographing, 
sampling and in-situ analysis on the seafloor, deep-towed high-resolution side scan sonars 
capable of high-resolution bathymetry, identification and development of environmental and 
climatic proxies through sophisticated isotopic and rare-element analytical techniques, in-situ 
Raman spectroscopy, and deployment o f long-term seafloor observatories.
At least a part o f the reason for increased surveying and mapping activities on the ocean margins 
are also a consequence of heightened interest in the seabed of the continental shelf in the wake 
of recent declarations of the United Nations Convention on the Law of the Sea which provides 
for the demarcation of the outer limits o f the continental shelves by coastal states and affirms 
that such claims must be supported by sound marine scientific knowledge and evidence.
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D i s c u s s io n  

Science Issues
The deliberations of the geoscience community around the world have shown that some of the 
most significant questions concerning Earth processes remain to be addressed on the ocean 
margins. This amphibious zone also contains some of the thickest piles of sediments on the 
globe that are of obvious interest to the exploration industry as potential reservoirs for 
hydrocarbons.
Both academic and applied research argue for a better understanding of the complex interplay of 
processes that create and destroy continental margins over time, thereby concentrating resources 
as well as geohazards in this area. To understand these processes and their products several 
broad and basic questions about how the Earth works need to be addressed. These include:
1. Elow does lithosphere defonn and how is strain partitioned within the crust and upper 

mantle?
2. Elow does heat and mass transfer associated with subduction lead to production of magma 

and what is the role of fluid flow in this system?
3. What are the relationships between small-scale spatial and temporal physical events and the 

fonnation o f longer-tenn sedimentary record?
4. What is the role of fluid circulation through sediments and igneous rocks at active and 

passive margins?
These broad and fundamental questions are less likely to be answered by a business-as-usual 
approach. Instead we need to undertake several large, integrated experiments to resolve these 
issues. For example most earthquakes at the active margins (where the oceanic lithosphere is 
subducting underneath the continental crust) originate with a discrete depth range. Which begs a 
number o f vexing questions about the Seismogenic Zone:
5. What is the nature of this tsunamigenic earthquake zone?
6. What controls the up- and down-dip limits o f the Seismogenic Zone?
7. What is the nature of the strong, locked, parts of Seismogenic Zones?
8. What is the role o f large thrust earthquakes in mass flux of material in the subduction

system?
Similarly, if  we consider the entire Subduction Factory at the subducting margins (of which 
seismogenic zone is a smaller part), several other crucial questions need answering:
9. How do forcing functions such as convergence rate and upper plate thickness regulate 

production of magma and fluid from the Subduction Factory?
10. How does the volatile cycle (H 20 and C 02) impact chemical, physical and biological 

processes from trench to deep mantle?
11. What is the mass balance of chemical species and material across the Subduction Factory, 

and how does this balance affect continental growth and evolution?
Another o f the large integrated experiments involves the understanding of how continental 
lithosphere ruptures to generate ocean crust? Some of the significant questions about the 
Rupture of the Continental Lithosphere include:
12. How does the strength of the lithosphere evolve during rupture and how is strain partitioned 

during rupturing?
13. What is the role of magmatism (and volatiles) during extension and in the transition from 

rupture to sea-floor spreading?
14. What is the stratigraphie response to lithospheric rupturing?
15. How are fluid fluxes modified or controlled by lithospheric rupturing?
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Some of the fundamental questions concerning the sedimentary systems of the margins are 
focused on understanding the processes of weathering, transport, sequestration and further 
dispersal o f the sediments to the ocean, also collectively known as the Source to Sink 
experiment. These include:
16. What processes control the rate of sediment and solute production in a dispersal system?
17. How does transport through the system alter the magnitude, grain size, and delivery rate to 

sediment sinks?
18. How is variability of sediment production, transport, and accumulation in a dispersal system 

preserved by the stratigraphie record?

E n c u m b r a n c e s  t o  O c e a n  M a r g in  R e s e a r c h

There are a number of conflicting issues that are beginning to hamper research on continental 
margins and are likely to become even more challenging in the future if solutions cannot be 
found readily.
These issues include the obvious environmental concerns that might accompany an exploration 
or any exploitation activity for non-living resources on the margins. One issue that has come to a 
head in the last few years is the concern about the harmful effects of seismic research on marine 
mammals. Seismic profiling is carried out by releasing acoustic energy from air guns, either 
used singly or in multiple arrays. The acoustic energy bounces back from the seafloor and from 
sub-seafloor layers o f contrasting density, providing us with the revealing cross-sectional images 
crucial for marine geophysical research. This acoustic energy or sound above a certain threshold 
is considered harmful to marine mammals that may use acoustics for their own radar directional 
systems. Thus, marine geophysical research cruises with seismic profiling as a part of their 
objectives have become targets of disruption by environmentally concerned groups. It is 
unthinkable that any scientific group or organization would intentionally harm marine mammals, 
but there also seems to be a lack of meaningful information on the actual effects of various 
levels of acoustic energy on marine mammals. The solution lies in a rigorous research program 
to study the effects of sound on marine mammals and establishing precise criteria and 
appropriate avoidance procedures during seismic work that are accepted and used 
internationally. In the meantime, a lot more permitting work and environmental impact studies, 
as well as on-board whale-watching and avoidance, are becoming a part of lead preparation for 
seismic cruises.
Here a word of caution about piracy, especially in coastal areas, may be appropriate, which has 
been disruptive to marine research cruises in recent years. Piracy is on the increase - in the year 
2000 alone a total of 469 acts o f piracy were reported worldwide by the Weekly Piracy Report. 
Oceanographic vessels are certainly not exempt from this activity. Margins research will often 
require cruises in areas where pirates are active and research vessels will have to prepare 
themselves for contingencies, requiring more expenditure of research euros and dollars on 
security related issues.

Unclos-Related Issues
The United Nations Convention on the Law of the Sea is a remarkable declaration that provides 
a comprehensive framework not only for the dominion by the coastal states over a large part of 
the world ocean, but also for common heritage and usage of the deep sea by all mankind. It 
covers such vital subjects as, delimitation, environmental impact and management, scientific 
research as well as technology transfer to lesser developed nations, and economic and 
commercial issues. It also provides for peaceful settlement o f disputes, and considering that over 
150 maritime nations will exert their sovereign rights over 20% of the ocean area, disputes are 
all but unavoidable.
Article 76 of the UNCLOS is even more remarkable in that it provides for both the legal and the 
scientific basis for delimitation in resolving any claims and disputes that might occur. The 
framers recognized the importance of the scientific underpinning of such claims and provide that
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authorities charged with mediating, e.g., the International Seabed Authority and the Commission 
on the limits of Continental Shelf, must be supported by expert scientific knowledge in resolving 
any claims or disputes.
Thus, there have been heightened activities in the areas of marine geological and geophysical 
mapping of the offshore.
The kinds of data that might be useful in laying claims to the shelf areas beyond 200 mu could 
include: physiographic and géomorphologie data, detailed bathymetric data, accurate geodetic 
and navigational data, other geophysical data such as, seismic reflection and refraction profiles, 
gravity and magnetics data, as well as sedimentary data on the provenance or the source of the 
great piles of sediments that are deposited offshore, especially in deltaic regions.
These activities present a great opportunity for marine geoscientists in maritime countries for 
establishing a direct inventory of the seabed and its resources of their country and for ancillary 
research. In developing nations it is also an opportunity for creating the necessary infrastructures 
for future marine scientific research. In this area an important reference put together at the 
behest of UNESCO’s Intergovernmental Oceanographic Commission and International 
Hydrographic Organization is now available (Cook and Carleton, 2000). It brings together many 
of the issues and methodologies that may become relevant when a maritime nation gets ready to 
claim extra offshore territory on their continental shelf. A very useful set o f examples and a 
useful reference indeed.

R e f e r e n c e

Cook, P. and Carleton, C.M. (eds.) (2000). Continental Shelf Limits -  The Scientific and Legal Interface. 
Oxford University Press, Oxford, UK, 363 p.
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I n t r o d u c t io n

Even today the deep ocean is still a vastly unexplored region of the earth. This can also be said 
of the ocean margins, and even of the shelf regions. In contrast to the remote satellite 
investigations of land surfaces, observations, measurements and recordings of the seafloor have 
to be carried out by vehicles that can descend directly to the ocean bottom. This requires special 
technology, including manned submersibles, remotely operated vehicles (ROV’s), autonomous 
underwater vehicles (AUV’s), towed cameras, and lander systems. Seismic, swath bathymetry, 
and side scan sonar systems are also a great help in mapping bottom topography and sub-bottom 
structures.
While the shelf and coastal regions have long been in the spotlight of social and economic 
attention because of the strong competition for their utilization (traffic corridors, energy and 
resource extraction, tourism, etc.), economic interest at greater depths (up to 3,000 m) has also 
intensified in recent years because of the expansion in oil and gas exploration there.
By using sophisticated technologies, new phenomena are constantly being discovered on the 
seafloor, for example, gas hydrate outcrops, cold seeps, slumps, and cold-water coral reefs. 
Learning more about these unknown regions is a great challenge for the marine science 
community. Because of its long and variable coastline, this is also an important European task.

Gas hydrates
Keen attention has recently been given to gas hydrate, an ice-like solid substance composed of 
water and natural gas (mainly methane). Other gases like higher hydrocarbons, hydrogen 
sulphide and carbon dioxide may also be enclosed as minor constituents within the water cages. 
To date gas hydrates of three different crystal structures occur; structures SI and SII both 
crystallize to a cubic system, whereas the third structure (also denominated El) crystallizes to a 
hexagonal system, like ice. The structure of gas hydrate can be seen as a packing of polyhedral 
cages. All three structures occur naturally. Structure I is most frequent and can enclose gas 
molecules that are smaller in diameter than propane molecules, such as CEE, C 0 2 or EES. 
Therefore, the natural occurrence of this crystal structure mainly depends on the presence of 
biogenic gas, as commonly found in sediments o f the ocean floor. Elence, structure II contains 
natural mixtures of gases with molecules bigger than ethane and smaller than pentane. It is 
usually confined to areas where a thermogenic formation of gas takes place in the sediment.
The stability of methane hydrate in a marine environment is defined predominantly by its 
physical conditions (temperature and pressure). Assuming a constant temperature of 0°C, e.g. in 
polar areas, methane hydrate cannot be stable at a water depth of 100 m. It may occur in a
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seafloor which is more than 400 m below sea level. The thickness of the hydrate zone will 
depend on the temperature gradient. However, with an increasing depth below the seafloor, 
temperatures get too high for a formation of gas hydrate, so that one can find free gas and water. 
Given an average temperature increase by 3°C per 100 m sediment depth, when drilling at a 
water depth of 300 m, we can expect to find a 300-m-thick hydrate layer. At 1000 m water 
depth, the layer will be 600 m thick. If, however, sediments are characterized by a stronger 
increase in temperature, which can be the case e.g. at active continental margins (4-6°C per 100 
m depth), the hydrate zone will generally be thinner. Gas hydrate has been found in sediments 
up to 1100 in below the seafloor.
Apart from adequate temperature and pressure conditions, gas hydrate formation depends on 
how much gas, primarily CH4, is available. Most of the methane found in the oceans is produced 
by fermentative decomposition of organic components or by bacterial reduction of C 0 2 in 
sediments. Sometimes it may also be a product of thermo-catalytic alteration processes in deeper 
sediments. CH4 production is highest at the continental margins. Along continental margins high 
plankton productivity and high sedimentation rates yield large amounts of organic matter, which 
becomes the basis for a production of gas in the sediment. Therefore, gas hydrate is found at 
almost all passive and active margins.
Gas hydrates form in the pore spaces of the sediments, but are also sometimes found in massive 
form directly at the seafloor and are responsible for a highly dynamic seafloor methane 
exchange. Innovative current research topics include the conditions of formation as well as the 
occurrence and amounts of methane stored in the gas hydrates. Interest in gas hydrate presence 
in marine sediments has a dual nature: as a possible energy source, and with respect to its 
capacity as a greenhouse gas. Although economic exploitation can’t be realized at present, 
studies to estimate the depositional and stability conditions of the reservoirs are necessary. 
Global climate models have not, so far, considered the significance of methane from natural gas 
hydrate sources as a greenhouse gas, although proxy data from paleoclimate studies indicate that 
it has probably played a key role in climate development in the past. It is assumed that gas is 
released due to tectonic movement and ocean current changes, or as a result o f temperature 
changes, and that this release can cause large-scale landslides in the continental slope regions.

Stability of ocean margins
Exploitation of deposits to produce gas and oil from the continental slopes also brings up the 
question of the stability o f ocean margins. Seismic, bathymetric and side-scan sonar mapping of 
the seafloor has shown that slides of different order of magnitude characterize all continental 
margins. When enclosed in sedimentary pore space, gas hydrate acts like cement, compacting 
and stabilizing the seafloor. However, if formed in deposits that are still unconsolidated, gas 
hydrate prevents the normal increase of compaction with increasing lithostatic pressure. If 
exposed to variations of pressure and/or temperature, interstitial gas hydrate decomposes. In this 
case, the compactness of the seafloor decreases, which may cause submarine land slides. There 
is hardly any immediate evidence for submarine slides triggered by gas hydrate dissociation. 
Still, the hypothesis seems to be corroborated by some observations. For instance, near slide 
scars one can often find traces of gas and fluid flux that move upward along seismically 
registered paths. The seafloor itself shows crater-like depressions, so-called pock marks, or 
bivalve and bacterial mats (cold vents) that indicate fluid venting. At the upper shelf edge there 
are slopes of more than 4°. Gravitational slides appear likely if such a slope becomes less stable 
due to gas hydrate dissociation. One important factor seems to be the expansion of the released 
gas, which increases with decreasing water depth. For example, at 650 m water depth, the 
volume of released gas and water is almost three times the original gas hydrate volume. Gas 
hydrate decomposition at the upper shelf edge thus results in an enormous pore pressure that 
leads to a massive loss o f compactness while the large pore space makes the sediment highly 
deformable. Bottom simulating reflectors, with their slope-parallel trend, are another potential 
factor triggering submarine slides. When gas hydrate dissociates, they will be weak layers 
parallel to the slope. Gas hydrate dissociation at the upper shelf edge can be caused by reduced
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pressure due to a lower sea level. During the Last Glacial Maximum, the global sea level was 
approximately 120 m lower than at present. This should have led to gas hydrate dissociation and, 
subsequently, to destabilization of the upper shelf edge. Many slides indeed happened during 
this period or later. However, they may also have been caused by higher sedimentation rates at 
the continental slope.
Abundant examples of large-scale mass slumps, which can be triggered by earthquakes, the 
release of gas hydrates or other events, are found in the geologic record. These underwater 
landslides can trigger tsunamis or they can destroy technical infrastructures such as 
communication and production installations. Slumps occur around the world at active as well as 
passive continental margins, at oceanic islands and ridges as well as river deltas. There is a 
crucial need to carry out studies of the interrelationships of bottom mechanics and of seafloor 
instability and slumps, as well as investigations of the natural or anthropogenic mechanisms that 
trigger them.

Deep-water coral reefs
Completely new and unknown biocoenoses are still being discovered in the deep ocean. An 
impressive example is the deep-water coral reef ecosystem. Deep-water coral reefs are 
distributed throughout the world and occur at a particular depth horizon along continental 
margins, oceanic banks, mid-ocean ridges and isolated seamounts, thus indicating a strong 
oceanographic control. Deepest reefs occur at 1.5 km water depth, whereas the shallowest reefs 
are known to exist in some Norwegian fjords in 60 - 40 m depth. Individual reef complexes are 
built of colonial, branching and non-symbiontic stone corals. During the past 9000 years, these 
corals have constructed some tens of kilometres large and up to 30 m thick reefs. These reefs 
form impressive topographic structures on the seabed and attract a highly diverse associated 
community. A first large-scale census on the diversity of the reef community conducted during 
the ACES-FP 5 Project along the north-western European continental margin yielded more than 
2000 species -  of which many are new to science. Deep-water coral reefs represent the most 
diverse benthic ecosystem in deep and permanently dark waters. The major difference to the 
well-known tropical coral reefs is the lack of light-dependant organisms in deep-water reefs. 
Therefore, the deep-water coral reefs are largely dependant from advected food resources of the 
productive and illuminated surface waters.
Deep-water coral reefs are known for centuries as rich grounds for local fisheries. Since the mid- 
80s, however, industrial fishery have started to exploit the deeper waters along the continental 
margins down to 1500 m water depth with robust mobile fishing gear of which bottom-trawls 
create the most devastating impact to any kind of benthic ecosystems. In many places, deep- 
water coral occurrences overlap with intense trawling areas. The demonstrated threats to the 
coral ecosystem are: habitat destruction, fragmentation, sediment siltation and alteration of the 
food-web through the removal of slow-growing and long living species. Unlimited continuation 
of this unsustainable fishing practise will contribute to the further global decline of fish 
population. The new and emerging field of deep-water coral reef research worldwide has 
reached the political agenda and is now discussed on major international conventions on the 
protection of biodiversity.
Deep-water coral reefs are not only an important biological and genetic resource. Due to the 
large fossilisation potential o f the stone corals and associated fauna, these reefs must be regarded 
as a new environmental archive to reconstruct past and present changes of ocean circulation 
and/or climate. Deep-water corals contributed in the formation of the recently discovered 
carbonate mounds off Ireland, Gulf of Cadiz, off Morocco and Mauritania. These mounds are up 
to 250 m high and cover substantial parts of the continental slope. Although only the upper 15 m 
of these giant seabed structures were cored so far, corals were present during interglacial periods 
at least since the past 2 Million years off western Ireland.
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Technologies
Studies of the scientific topics discussed above require the application of both new and existing 
technology. For precisely aimed measurements and sampling of the seafloor, submersibles or 
remotely operated vehicles (ROV’s) are necessary. To optimally deploy the deep-water ROV’s 
that are presently available in the world, it is necessary to standardize the tools and connection 
ports as well as the navigation and data systems. For sampling the upper sediment and rock 
layers, drilling systems are being developed to fill the retrieval gap that presently exists between 
piston coring methods and the drilling technology employed by ships in the Integrated Ocean 
Drilling Program (IODP).
For large-scale seafloor mapping and investigations of the sediment structures, various seismic 
instruments are available that can be towed from research vessels. It will be important for future 
research efforts to install these instruments on autonomous underwater vehicles (AUV’s). 
European institutes already possess highly sophisticated equipment for investigating ocean 
margin systems. The further development of this equipment and its deployment in the European 
realm is an important priority.
Continued development of tools that retrieve samples that remain under in situ temperature and 
pressure conditions are critical for the progress in gas and hydrate-bearing sediments. For 
drilling there are two complementary systems now available, the ODP Pressure Core Sampler 
(PCS) and the Hydrate Autoclave Coring Equipment (HYACE). Other autoclave sampling tools 
for deployments from conventional research vessels have been developed. Within the last 3 
years a MultiAutoClave Sampler (MAC) and a Dynamic Autoclave Piston Corer (DAPC) were 
designed and build. The MAC takes 50 cm long cores and the DAPC can recover 2 m cores 
under in situ pressure.
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S u m m a r y

The ocean remains as one of Earth’s last unexplored frontiers. It has stirred our imaginations 
over the millennia and has lead to the discovery of new lands, immense deposits and reservoirs 
of resources, and startling scientific findings. The improvement o f human ability to sample and 
to conduct experiments from the coastal regions to the deep ocean abyss has provided answers to 
questions on such critical issues as global change, waste disposal, mineral deposits, and the 
creation of life itself. The immense population numbers and overwhelming genomic diversity, 
typical of marine environments, gives evidence of the huge adaptive and evolutionary 
possibilities o f bacteria in the oceans. Deep-sea bacteria are especially diversified in order to 
thrive in various kinds of typically “extreme” conditions so that the extreme deep-sea marine 
environments (hydrothermal vents, cold seeps, subterranean environments, hypersaline deep-sea 
basins) represent a virtually untapped resource for the discovery of novel bioproducts, cell 
components or metabolic pathways with potential industrial and biotechnological applications.

I n t r o d u c t io n

The oceans include the largest habitats on Earth (about two thirds of the Earth’s surface) hosting 
biochemical processes that adapted, diversified and evolved over billions of years (Falkowski et 
al, 2004). Particularly, the deep-sea marine environments include a huge variety of still 
unexplored extreme environments where a multiplicity of selective processes is occurring 
simultaneously. Therefore, they represent a reservoir o f untapped diversity with potential 
application. According to recent theories, the deep-sea extreme environments could harbour 
prototypes of ancient fonns of life and make more plausible the search for life outside the Earth 
(Rothschild & Mancinelli, 2001; Marion et al., 2003). Among them, the deep hydrothermal 
vents show chemistry possibly compatible with prebiotic chemistry leading to the origin of life 
(Cody et al., 2000), and they are inhabited by bacteria exhibiting very unusual adaptive 
mechanisms. Volcanic heated areas of the ocean floor resemble those on the continents in their 
geological and chemical characteristics, but they are much richer biologically. More than three- 
quarters of the hyperthemiophiles known today come from deep-sea (Huber and Stetter, 2001). 
Opposite than their continental counterpart, the extreme deep-sea environments are delimited by 
well detectable concentration gradients that are known to shape the microbial diversity 
generating patterns of spatial segregation and, usually, promoting microbial evolutionary 
branching (Dieckmann & Doebeli, 1999). Nevertheless, marine diversity studies have, to date, 
been mostly carried out on shallow-water samples. It is therefore cmcial the implementation of 
research tools by the development of modem equipment for undersea bacterial exploration as 
well as for the cultivation of fastidious extremophilic deep-sea bacteria. Representatives of the 
dominant or abundant bacterial taxa from deep-sea extreme environments should be brought into 
genome programs, and the large application of genomics and proteomics on marine microbiota 
should be envisaged for biotechnological exploitation.
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D i s c u s s io n

Bacterial life at deep-sea extremes: towards the bacterial molecular 
adaptation to multiple extreme forcing effects
Due to commercial pressures on the exploration of extreme environments, the ongoing research 
has greatly expanded our understanding of the limits to life on Earth. The newest frontiers for 
this search are extreme ocean environments. The ocean has been called a “high pressure 
refrigerator” with most o f its volume below 100 meters at temperatures near 3°C, except in the 
vicinity of hydrothermal vents which are underwater geysers. In vents the temperature may be as 
high as 400 °C, but water remains liquid owing to the high hydrostatic pressure. Deep-sea 
prokaryotes are true extremophiles as they are usually adapted to several environmental 
constraints (multi-extreme conditions). In the ocean depths psychrophiles are commonly faced 
with extremely high pressures, and therefore must be piezo-psychrophiles (Yayanos, 1995). 
They usually encounter low organic carbon concentrations so that they must be oligotrophic as 
well. Piezo-halophilic bacteria are also expected to thrive in deep sea oceans as well as 
metalotolerant piezo-hyperthermophiles (Kashefi et al., 2002). Progress in the molecular studies 
has indicated that bacterial cell membrane adapts to extremes of temperature by changing its 
composition in order to maintain the proper fluidity (Rothschild and Mancinelli, 2001). The 
modifications to protein structure for survival at extremes of temperature have been extensively 
reviewed (Fields, 2001) and they have underlined the involvement of weak interactions (rather 
than conformation changes at the level of the secondary or the three-dimensional structures) in 
ensuring stability and activity to the enzymes. Since the adaptation to halophily in the deep sea 
environments is always obtained by “compatible-solutes” rather than by “salt-in” strategy, the 
latter one being light-dependent the intracellular metabolic processes of deep sea prokaryotes 
seem to be never exposed to high salt conditions.

Biotechnological prospects
Since the discovery of the Tag-polymerase (from Thermus aquaticus) that brought to the 
achievement o f the PCR-based molecular analyses, extremophiles have endeared themselves to 
multibillion-dollar industries, including agricultural, chemical synthesis, laundry detergents and 
pharmaceuticals (Zeikus et al., 1998). The use of extremophiles includes the isolation of 
enzymes (extremozymes) with desirable properties, the use of whole organisms for specific 
purposes, and the search for natural products or active biometabolites. The newest frontiers for 
this search are the microorganisms from extreme ocean environments (Kelecom, 2002). Some 
foreseen applications of deep-sea “extremozymes” are in dealing with 
detoxification/bioremediation processes of hazardous compounds at the “near-critical” water 
conditions at which water can be a good solvent for both salts and non-polar organic 
compounds, including oils. Deep-sea symbioses of various types have been described that might 
easily result in the synthesis o f natural products with potential industrial applications. Among 
them, culturable multiple-heavy-metal-resistant strains have been described as endosymbionts of 
Pacific vent worms. Several biotechnology research companies are in fierce competition to 
discover new applications from extremophiles, examples of which include: (i) the Marine 
Bioproducts, Engineering Center (MarBEC), California, USA; (ii) Diversa Corporation with its 
Recombinant Natural products Programme based on genomic screening strategies (California, 
USA), that has exclusive rights to all commercial applications from the novel extremophile 
Nanoarcheum equitans retrieved from the deep sea; (iii) Cubist Pharmaceuticals (Massachusetts, 
USA); Protéus (Nimes, France).
The European Commission has supported research, training and the commercialization of 
technology in this area since 1982. From 1996-1999 it funded the ‘Extremophiles as Cell 
Factories’ project (see http://www.tutech.de/ecf/ecfl_3.htm), which is now in a phase of 
industry-sponsored technology transfer to European companies. Among the more recent EU 
funded projects in this field, the “Biotechnologies from the DEEP” (BIODEEP, EVK3-2000- 
00042) is aimed at the exploration of the Mediterranean deep hypersaline anoxic basins to
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discover novel compounds and biodiversity (http://www2.geo.unimib.it/BioDeep/Project.html). 
The main challenge of the project is to characterize the physiology and ecology of the isolated 
extremophiles and their cellular components or products and to identify how their features 
(novel compounds and activities) can translate into new biotechnologies.

The new challenges for basic and applied research in the field of deep-sea 
microbiology
Extremophile research is entering an exciting phase. The commercial potential has been 
recognized, but is far from being realized. Our ignorance of microbial diversity coupled with 
improvements in exploration and analytical technology suggest that many more discoveries will 
be forthcoming.
The huge potential of deep-sea extremophilic bacteria relies first on access to sampling 
including the development o f modem equipment specifically optimized for the different deep- 
sea extreme environments to be explored and sampled. Within this frame, novel international 
regulations should face up to the issues related to the conservation of marine extreme 
environments. Microbiologists should take a serious view on biogeographic distribution and to 
lobby for the protection of unusual, pristine, and threatened habitats. The choice of the 
environments to be protected needs the implementation of the databases. Genomics and 
proteomics will certainly contribute to make this an easier question to address5.
None of the assays used in major pharmaceutical dmg discovery programs takes into account the 
ecological role o f marine-derived compounds in nature, i.e., the in situ biochemical functions of 
both primary and secondary metabolites (defence mechanisms, niche protection, signalling, 
feeding strategies). This gap, that might accelerate the industrial application, can be actually 
filled by the recent advances in culture-independent genomic analyses (metagenomics) as well 
as by the development of in situ biosensors for fast detection of expression of secondary 
metabolites in response to various stimuli.
Among the major problems confronting research in the exploitation of extremophiles, the 
concentration of the active compound is often extremely low. Perhaps the area in which marine 
biotechnology in general, and marine bioprocess engineering in particular, has the greatest 
potential is in the design and optimization o f bioreactors for marine metabolite production. If  the 
producer microorganisms can be isolated and cultured, optimization of production in marine 
microbial bioreactors may lead to an industrially feasible supply option. An understanding of the 
cellular and molecular processes that control production of these metabolites could be used to 
enhance upstream processing/culture optimization and to stimulate production of “unnatural” 
natural products— i.e., chemicals that the organism would not produce under normal conditions, 
but which may be more potent than the “natural” product.
Finally, an understanding of the adaptation of proteins to extreme environments will allow the 
design o f specific proteins for more creative biotechnological application.

What next?
While many space satellites have been launched, nothing comparable can be proclaimed for the 
ocean. Ocean exploration provides the experience necessary to undertake stewardship of the 
ocean and its resources. In any case, the International Space Station will enhance long-term 
biological studies in space, improving our understanding of the scope of that formerly 
inaccessible environment. Deep ocean basins are good analogues for the cold, high-pressure 
(putative) ocean of Europe (Marion et al., 2003). Colonization and terraforming of Mars will 
require a supporting biota, and where better to start than with extremophiles?

5 Example of microbial diversity protection actions include the Yellowstone Thermophiles 
Conservation project, and the caution being exercised in penetrating and sampling Lake Vostok 
in East Antarctica in order to access organisms that have evolved novel metabolic activities and 
are usually recalcitrant to the cultivation efforts.
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S u m m a r y

The development of Europe’s exploration of ocean margins closely mirrors its cultural, socio
economic and political history. Great Scots, princes and inventors have paved the way for 
institutional research. Still, when ocean science went global, in the wake of the IGY, Europe 
played second, or was it third fiddle? North Sea oil would herald Europe’s offshore economic 
momentum, and become the prime trigger o f today’s boosting margin research. Ocean science in 
Europe is nowadays, in an unprecedented way, driven and controlled by Europe’s turbulent 
political development. The MAST epos, FP5 with its kaleidoscope of creativity have 
transfigured the European ocean research community, and raised grand expectations towards the 
European Ocean Margin Research Area and cross-Atlantic interaction.

I n t r o d u c t io n

It was American entrepreneurship that, in the mid-nineteenth century, prepared a first link 
between Europe and America: the first telegraph cable. But before Field came to success in 
1858, tools had to be developed: the sounding tool and the dredge, the latter acquiring its patent 
of nobility within the Dredging Committee of the British Association for the Advancement of 
Science (1839). It was at a meeting of the BA in Cork in 1843 that one of the most eminent 
members of the Dredging Committee, the young professor Edward Forbes from King’s College 
in London, coined the concept of “Life’s zero level” : below 300 fathoms (550 m), neither light 
nor animal could persist -  the earliest bold statement about a Deep Biosphere, or its deficiency. 
This concept would soon be challenged. When on the American side Louis Agassiz obtained in 
1866 funds for the first deep dredgings off the Antilles, a young UK teacher, Charles Wyville 
Thomson, travelled to Christiania (Oslo) to admire the best ranging “living fossils”, collected by 
Michael Sars’ son off the Lofoten: crinoids. While Agassiz saw herein proof of creationism, 
Charles Wyville Thomson and William Benjamin Carpenter cleverly exploited Darwin’s ideas 
on evolution, to convince the Royal Society to invest in deep sea dredging (1868). The hybrid of 
professor, lobbyist, project writer, fund-raiser and chief scientist was bom.
After first tests on board of the Lightning, it was on May 18th, 1869, that E1MS Porcupine set sail 
from Valentia, to dredge what is now known as Porcupine Bank and Porcupine Seabight. 
Between port calls for refuelling (coal) in Galway and Donegal, the first “Lophohelia prolifera 
(Pallas)” would be dredged. It is about 130 years after the first dredgings of Lophelia cold-water 
corals in Porcupine Seabight that scientists would discover - right on these sites - both in 
Porcupine Seabight and off the Lofoten, some of the ocean’s most spectacular deep water coral 
reefs. And 130 years had to pass, before Man realized these incredible habitats on Europe’s 
margins deserved due protection. The success of the Porcupine expedition, which would 
eventually translate and culminate into the historic cmise of E1MS Challenger (1872-1876), 
paved the way to abyssal research. Sadly, the continental margin, the site where oceanography 
was bom, would virtually turn into oblivion, for over 100 years.

108



EurOCEAN 2004 - Proceedings

Inventors and artists
If  the first technological drive for margin research -  the transatlantic cable -  had come from the 
New World, the second one, about one hundred years later, would come from the old one: the 
development of new tools, culminating in the manned exploration of the deep-sea. In 1948, 
Professor Auguste Piccard would test off Dakar the FNRS 2, the world’s first manned deep-sea 
submarine. The “bathyscaphe” of this genial inventor features a score of key technological 
designs and security gadgets, still in use in the worldwide fleet of modem deep-sea submarines. 
The Piccard dynasty -  father Auguste and son Jacques -  would virtually close the era of the 
lonely riders in oceanography.

Towards worldwide collective research: the drive of the International 
Geophysical Year 1957-1958
In those years when the deep-sea submarines became operational (the FNRS-3 and the Trieste, 
the latter taken over by the US), the scientific community involved in the study of our planet 
experienced the first real “globalization”. A milestone was the International Geophysical Year, 
IGY 1957-58. By the closure of the golden sixties, the scientific stage was fully taken by 
America and Russia, European nations playing third fiddle. The verification of the plate tectonic 
paradigm (1968) would be the key rationale for the Deep Sea Drilling Programme. At least, the 
globalization in science was there to stay, with the UN, IOC-UNESCO and ICSU stepwise 
fostering worldwide, long-term science programmes, virtually none of them however addressing 
the ocean margins.

From North Sea oil to environmentalism: Europe’s first steps towards the 
slope
The discovery of the Ekofisk oil field in 1970 in the central North Sea refuelled Europe’s 
already stagnating or declining early offshore exploration efforts. Steadily moving North, the 
new exploration wave reached the shelf edge by the early eighties. Europe’s western frontier in 
hydrocarbon exploration -  the continental slope -  got within touch. In parallel, environmental 
awareness woke up. Not only in tenus of limits of growth, as first expressed in 1972 by the Club 
of Rome, but also in tenus of the fundamental significance of the Biosphere. The hydrocarbon 
industry and the environmental world initially started rather as foes than as friends. 
Environmental constraints, stringent in particular in the Norwegian sector, came as a harassment 
and cost-boosting factor. Few suspected that over the subsequent twenty years, it is the 
conjunction of both dynamics that would lay the base for one of the most challenging oceanic 
research fields. The systematic seismic exploration of Europe’s continental slope would soon 
unveil the fundamental structure of this unique and varied continental margin. It is also the 
hydrocarbon exploration that would first reveal in the mid-nineties, in Porcupine Basin off 
Galway, the presence of large, enigmatic carbonate mounds, right where Wyville Thomson had 
dredged his first deep-water corals. Remarkably, it has indeed taken a long time to link science 
and industry into margin research. In the US, early attempts in the eighties to start a margins 
drilling programme with industrial support failed. It is only when NSF shifted focus towards 
academic interest, in the late eighties, that the US “Margins” programme would take off.

The European Union sails off: MAST and the Grand Challenges
ESF, the European Science Foundation representing the national science agencies, had 
coordinated the participation of a number of smaller European countries in the Ocean Drilling 
Programme since 1985. In 1987, it hosted the Second Conference on Scientific Ocean Drilling 
(Cosod II) in Strasbourg. The influential report of this large-scale meeting identified the main 
challenges of ocean drilling. Remarkably, margins were not singled as such but they were 
covered by the Working Group on Fluid Circulation in the Crust and the Global Geochemical 
Budget. In the last pages of this report, nearly unnoticed, a veteran of DSDP, Yves Lancelot, 
promoted a new concept of a light, low-cost drilling vessel, not only for shallow drilling as an 
alternate platform, but also for the deployment of seafloor observatories. This visionary project
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would fomi the theme of the NEREIS Conference, organized under the auspices of the EC in 
Bmssels, 1990. For complex reasons, NEREIS could never take off. We can only imagine what 
might have been margin research with this versatile vessel, tailored for stratigraphie drilling and 
the deployment of seafloor observatories, in particular in the present interregnum between ODP 
and IODP. In IODP, the concept o f alternate platform has finally made its way, and has been 
entrusted to Europe, but too late for NEREIS.
The year 1990 was also the kick-off of the EC’s first well-identified marine science and 
technology programme: MAST. MAST 1 and MAST 2 were embedded in the 3rd Framework 
Programme, between 1990 and 1995. In parallel with MAST 2, the ENVIRONMENT 
programme added additional resources. In MAST 1, margin research had a low profile. The 
main thrust was in coastal zone studies and general oceanographic research, as European 
contribution to global programmes like WOCE, TOGA etc. In MAST 2, the European North 
Atlantic Margin (ENAM) project set the stage for a well-identified margin research programme, 
in some Nordic areas in continuity with ESF’s earlier PONAM project (Polar North Atlantic 
Margins).
In the same years 1993-1994, the EC and ESF teamed up in ECOPS, which had as major 
achievement the launching of a series o f Euro conferences, culminating in the “Grand 
Challenges” meeting in Bremen, 1994. The margins topic was embedded in the San Feliu de 
Guixols meeting on “The Deep-Sea Floor as a Changing Environment”, within the sub- 
programmes MASTER (Margin Stability and Environmental Records) and GEOFLOW 
(Geologically Induced Flow through the Seabed).

The 4th and 5th Framework Programmes: the beat goes on, up to the 6th
The Grand Challenges faded out, but the offspring of this initiative made its way in MAST 3, 
under FP 4. Two major projects consolidated and developed margin research: ENAM 2 and 
STEAM, while the Concerted Action CORSAIRES contributed to develop the concept for 
margin drilling with alternate platforms and promoted training at sea and the development of 
new technologies (Logging-while-drilling) and research themes: the ENAM-CORSAIRES 
Workshop on Gas Hydrates (1996) and the IOC/UNESCO (TTR)-CORSAIRES Workshop on 
“Geosphere-Biosphere Coupling: Carbonate Mounds and Cold Water Reefs” (1998). Margin 
research would however gain momentum in a spectacular way under the 5th Framework 
Programme, at the turn of the century. Close to 20 scientific and technological projects were 
related to margin exploration and monitoring. A clustering of these projects under the OMAR.C 
consortium, which groups over a hundred European teams involved in margin research, 
increased interaction and visibility. In parallel, ESF’s EUR.OCORES programme came in time to 
secure continuity of research between FP5 and FP6 and to give a chance to themes, less 
prominent in the priorities of the EU. The EUR.OCORES programme EUR.OMAR.GINS grew 
out into a dynamic cluster of projects, highly complementary to the EU initiatives. Such 
initiatives of large-scale clustering have naturally paved the way for larger-scale ventures, as 
components of the European Research Area under FP 6: networks of excellence and integrated 
projects.

D i s c u s s io n  a n d  c o n c l u s io n

Out of this short review and/or on top of it - and with due care -  we might convey three 
messages.
(1) Ocean margin research has grown in Europe over a wide spectrum of initiatives and scales, 
from the entrepreneurship of individuals to large-scale institutional moves. It is important to 
preserve the energy contained in the full bandwidth. Within a European Research Area, the 
dynamics of SME-scale projects in particular are -  just as in the industrial realm -  as important 
for innovative research as those of large-scale projects such as IP’s and NoE’s. European margin 
research has proved flexibility, playing swiftly the ball when new challenges or insights 
emerged, even if not anticipated in the calls (cfr. the under FP4 emerging themes on gas 
hydrates and cold-water coral reefs). Care has to be taken at the level of IP’s in particular to
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preserve such flexibility. For instance when settling (contractually) in 2004 IP deliverables for 
2006, care has to be taken not to lock the results o f 2006 on scientific insights or technological 
constraints of 2004.
(2) We have a domain where, after decades in a retreat position, Europe moved back to the 

frontline, more by a critical mass of top-quality research than by a single tool. This is the time to 
intensify (though not in an exclusive way) cross-Atlantic cooperation and competition. The 
scientific logic of conjugated margins - familiar to most of us -  can usefully be translated into a 
strategic logic o f conjugated research on margins.
(3) We are however losing this strategic position -  vital for European science and industry -  if 
we neglect human resource management. Important pools of pre-doctoral and post-doctoral 
young researchers have been created. Elowever, the top of the pyramid has still to be shaped, as 
a horizon for “the best o f ’ our trainees and as a pool o f senior expertise for recruitment by 
universities, governments and industry, at the pace of opportunities. Figures on the exodus 
towards America of highly qualified scientists, lacking a horizon in Europe, are worrying, if not 
alarming. Europe is losing its stars. One facet of the analysis is simple: beyond a period of 
mobility, scientists deserve some degree of stability, if  only to shape and support a family, in a 
civilized way. The concern for the quality of Life for European citizens also applies to scientists. 
Disregarding this right, on top of other -  professional -  factors, will amplify the exodus of 
qualified scientists out of Europe and will move Europe back to the background. Elistorically, no 
country has been better able to turn such tide than Ireland: a challenge for the Irish Presidency?
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S u m m a r y

The principal objectives of Plenary Session 2 were to highlight the contribution of young 
researchers to the European Marine Research Area, identify obstacles to their career 
development and pose solutions. After the opening of the Session by Evangelos Papathanassiou, 
Georges Bingen, Plead of Unit o f the Marie Curie Fellowship Programme, described the EC 
Marie Curie Programme. This was followed by presentations by three actual Marie Curie 
Fellows: Krishna Das (Belgium), Konrad Ocalewicz (Poland) and Irina Popescu (Romania) 
working in Germany, France and Belgium respectively. These young researchers described 
their work and what the Marie Curie Fellowship meant to them in tenus of career and personal 
development. The final speaker, Kim Araujo Stobberup, o f the Marie Curie Fellowship 
Association (MCFA), described the work of this Association in following up the careers of 
former Marie Curie Fellows.

I n t r o d u c t io n

The Marie Curie Fellowship Programme:
Georges Bingen introduced the EC’s new €1.580 million Marie Curie Fellowship Programme 
promoting life-long training through mobility. The Marie Curie Programme follows a bottom- 
up approach and includes actions from early stage and advanced training, transfer o f knowledge 
and possibilities for re-integration of young researchers to their country of origin. Under FP6, 
the Marie Curie Programme offers training and career opportunities to researchers from both 
academia and industry. .

D is c u s s io n

The Marie Curie Programme is clearly attractive to researchers, as evidenced by a high 
subscription rate. The downside of this level of interest is that, for instances, only 7% of early 
stage training proposals are financed; many excellent projects have to be rejected because of 
limitation of funds. In general, there is a notable South to North and East to West trend in 
mobility; the UK, followed by France and Germany, are the favourite destinations for young 
researchers. French, Spanish, Gemían and Italian researchers, in that order, are the most mobile. 
New Member States are poorly represented both as applicants and, specially, as host institutes. 
Planned activities to increase the effectiveness of the Marie Curie Programme in the training of 
scientists include:
• More focused calls for inter- and multidisciplinary projects;
• Promote more industry-academy collaboration through specific calls;

• Encourage greater participation of Accession and Candidate countries, especially through 
the modification of re-integration grants making these countries more attractive to 
researchers.
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A new initiative, the European Researchers’ Mobility Portal, aims to create a more favourable 
environment for career development by providing structured information on research 
fellowships and grants, as well as practical information on administrative and legal issues when 
moving from one country to another.

C o n t r ib u t io n  o f  t h e  y o u n g  g e n e r a t io n  t o  m a r in e  r e s e a r c h

Three Marie Curie Fellows presented their research projects in diversified marine fields and 
shared their experiences as Marie Curie Fellows.
Krishna Das described the effects of pollutants (heavy metal and endocrine disrupters) on the 
general health and immune system of the harbour porpoise. This work is also fundamental for 
the understanding of how the pollution of sea can impact on the endocrine and immune systems 
including the human ones.
Konrad Ocalewicz presented his work, on a multidisciplinary-based approach to fish 
biochemistry, evolution and molecular genetics, as a key for studying the complex metabolic 
pathways of vitamin C requirements in fish. When natural fish stocks are over fished, 
improvements of alternative source of fish (aquaculture) are very important.
Irina Popescu, described her work, on gas-hydrates in the Black Sea, a new potential energy 
resource.
Most appreciated by the fellows during their fellowships was the possibility of working in an 
attractive institution abroad with excellent research facilities, the international dimension given 
to their careers, the participation on scientific meetings, having scientific support, access to 
information and network, learning new languages and getting familiar with another culture.

Current Status of Young Researchers
Kim Araujo Stobberup, a former Marie Curie Fellow, presented the results of a MCFA survey 
carried out in 2002 on the career prospects and mobility patterns of 2,790 researchers. Among 
the findings, the survey concluded that:
Kim Araujo Stobberup of the Marie Curie Fellowship Association (MCFA), and a former Marie 
Curie Fellow, presented the results of an MCFA survey carried out in 2002 on the career 
prospects and mobility patterns of 2,790 researchers. Among the findings, the survey concluded 
that:
• Marie Curie Fellows are highly 

employable; 85 % are employed 
within three months of the end of 
their fellowship, but most not in a 
permanent position;

• Many Marie Curie Fellows (52%) 
stayed in their host country or 
moved to another country; less 
than half (48%) returned to their 
home country.

• Most Marie Curie Fellows 
establish a career in academia or 
public research institutions, though 
many appeared flexible in their 
career direction; 55% of these 
indicated that they were open to a 
move from academia or public 
research institutions to industry at 
some point in their career.

On the negative side, there is an

P R O F IL E  O F  A  Y O U N G  M O B IL E  R E SE A R C H E R  

No perm anent home, no social security, no pension.

H ighly m otivated and independent; dedicated to his/her work.

Late 20s or early 30s; no children.

Long w ork hours, poorly paid.

Good a t overcoming practical hurdles; flexible.

People w ith initiative and original ideas.

H ighly employable (but no t necessarily a t home).

Short-term contracts/fellowships.

Long w ait for perm anent position and independence. 

Non-linear-careers becom ing m ore common.

Perceived as overskilled - too specialised for industry.

Lack o f  training in career essentials (e.g project management, 
proposal writing, 

fundraising, communication).

K.A. Stobberup, EurOCEAN 2004
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apparent rise in the number of “nomadic researchers”. These are highly skilled and motivated 
researchers moving from project to project and country to country and missing out on the 
opportunities provided by stability (e.g. family life, community involvement, pensions, health 
insurance, social security, etc)..

C o n c l u s io n

To maintain Europe’s competitiveness, successive generations of scientists and researchers are 
clearly needed. Out of 1000 of its workforce the EU only employs five researchers compared 
with eight in the US and nine in Japan. Supporting young scientists and providing a satisfactory 
career structure is essential. Accordingly, it is important not only to provide research and 
training opportunities for young researchers, but also to treat them well and provide 
opportunities to continue with their research careers in universities and institutes (research and 
education), in applied science (industry and enterprises) and in the public sector (analysts, 
policymakers, managers).
To achieve these goals there is a need to:
• Develop mechanisms (e.g. the European Researchers’ Mobility Portal), to better match 

skills acquired during a Marie Curie Fellowship period with the research needs of EU 
Member State and privately funded Research Programmes. This could enhance job 
possibilities by offering skills to the organisations that need them;

• Provide additional training in project drafting, management, communication skills, 
entrepreneurship, etc.

• Increase the responsibility of the host institutes towards young researchers in their 
stewardship.

Finally, but o f no less importance, young researchers need to play a more active role in 
awareness raising for their own interests, take more responsibility for their own career, increase 
their visibility and communicate better with society.

PhD and Post-Doc Fellowships Opportunities:
In order to facilitate access to information related to PhD and Post-Doc Fellowships in the 
domain o f marine science, the EurOcean website
(http://ioc.unesco.org/eurocean/categories.php?category_no=38) currently hosts a list of 
available Marie-Curie Actions in marine science and technology.
For further information on the Marie Curie Programme see:
Marie Curie Programme: http://www.cordis.lu/improving/fellowships/home.htm.
The European Researchers’ Mobility Portal: http://europa.eu.int/eracareers 
The Marie Curie Fellowship Association: www.mariecurie.org
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KEY POINTS THEMATIC SESSION 4 
MARIE CURIE FELLOWSHIPS

• Maintaining Europe’s competitiveness, and securing a knowledge-based economy will 
require investment in successive generations of scientists and researchers.

• There is a need to develop mechanisms (e.g. a brokerage mechanism -  the European 
Researchers’ Mobility Portal), to better match skills acquired during a Marie Curie 
Fellowship with the research needs of EU Member States.

• Marie Curie Fellows should be provided with additional training in project drafting, 
management, communication skills, entrepreneurship, etc.

• There is a need to increase the responsibility of the host institutes towards the young 
researchers in their stewardship.
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S e s s io n  P l e n a r y  2: T h e  C o n t r ib u t io n  O f  T h e  Y o u n g

G e n e r a t io n s  T o  T h e  F u t u r e  O f  T h e  E u r o p e a n  M a r in e  

R e s e a r c h  A r e a : M a r ie  C u r ie  F e l l o w s h ip s  I n  T h e  

D o m a in  O f  M a r in e  S c ie n c e s .

T it l e  T h e  M a r ie  C u r ie  F e l l o w s h ip  s u p p o r t  s c h e m e

A u t h o r ( s )  G e o r g e s  B i n g e n

European Commission, Directorate General Research 
Unit II : Improving Human Potential Program (Policy unit)

S u m m a r y

The ability to carry out world-class research in Europe depends critically on the availability of 
skilled researchers and their capacity to produce, transfer and utilise knowledge. The promotion 
of the international mobility and training of researchers is therefore an essential element o f the 
strategy proposed by the Commission for the creation of the European Research Area (ERA). 
Mobility helps to improve the quality and quantity o f research training by offering the best 
available opportunities, regardless of where expertise is located. It also makes better use of the 
resources by providing a mechanism for exchange and dissemination of research results. In 
addition, it can help to relieve the tension in the research labour market and is fundamental to 
the achievement o f 3% GDP investment in research in Europe.
All in all, improving the opportunities for mobility will open new paths for international 
collaboration and boost the attractiveness and competitiveness of European research.

I n t r o d u c t io n

The Human Resources and Mobility activity (or Marie Curie Actions) has a budget of 1.58 
billion Euro and consists o f a coherent set of actions that finance training and other career 
development opportunities for researchers. These are known as Marie Curie actions and aim at 
the development and transfer o f research competencies, the consolidation and widening of 
researchers' career prospects, and the promotion o f excellence in European research.

Each Marie Curie action will be open to all fields o f research that contribute to the European 
Community's scientific and technological objectives. These will not be confined to the seven 
priority thematic areas that have been adopted for the main "Focusing and Integrating European 
Research" block of FP6. In this way, the activity is entirely "bottom up" and researchers are 
invited to submit proposals on any area of research (including social sciences, humanities etc). 
However, proposals that help to bring different subject areas together (multidisciplinarity) or to 
build relationships between academia and industry (intersectorial) will be particularly welcome.

D i s c u s s i o n :
Marie Curie actions can be divided into Host-driven actions, Individual-driven actions, 
Excellence Promotion and Recognition, and Return and Reintegration mechanisms.
Marie Curie actions cover all stages of the researcher careers. Initial training is aimed at 
researchers who are in the first four years of their career and typically undertaking doctoral 
studies. More advanced training, with greater emphasis on life-long training for career 
development, will be offered to researchers with more than four years o f experience, or those 
who have a doctoral degree. There will also be the opportunity to participate in the transfer of 
knowledge schemes. Finally, world-class researchers will be eligible for the prestigious Marie 
Curie Excellence Grants, Chairs and Excellence Awards.
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Host Driven Actions
In this category, organisations submit proposals to the Commission. Host-driven actions will 
provide structured training for researchers in the early stages of their career and will enable the 
development and transfer of competencies in research. The actions are:
• Marie Curie Research Training Networks (RTN) in which at least three institutions in 
three different countries offer scientific and complementary training and transfer of knowledge 
within the context of a collaborative international research project;
• Marie Curie Host Fellowships for Early Stage Research Training (EST) in which 
structured training (e.g. mainly through doctoral studies) is offered by one or more institutions 
for the acquisition o f specific scientific and complementary skills;
• Marie Curie Host Fellowships for the Transfer of Knowledge (ToK) have two main 
objectives:

• Marie Curie Development Scheme in which researchers transfer knowledge to 
develop the research potential o f institutions. Entities in Less Favoured Regions of the 
EU and in the Candidate Countries will be given priority;
• Marie Curie Industry-Academia Strategic Partnership Scheme supporting 
long-lasting collaborations between enterprises and universities via exchange of 
researchers;

• Marie Curie Conferences and Training Courses comprising series of events (SCF) and 
large conferences (LCF) to enable the organisation of conferences or training courses with 
support for the attendance of early-stage and more experienced researchers.

Under these schemes, the host institutions will be selected by the Commission and given the 
freedom (within certain guidelines that ensure the specific objectives of the various schemes) to 
select the researchers who will benefit from the training or participate in the transfer of 
knowledge.

Individual Driven Actions
In the case of the individual-driven actions, an individual researcher prepares and submits the 
proposal together with a hosting institution. The aim of these actions is to help experienced 
researchers to develop specialised or complementary knowledge and expertise to achieve 
independence. The actions include:
• Marie Curie Intra-European Fellowships (EIF) to enable the most promising researchers 
from EU and Associated States to undertake advanced/lifelong training within Europe;
• Marie Curie Incoming International Fellowships (IIF) to attract top-class researchers 
from outside the EU and Associated States whilst responding to their needs for individual 
training. A return phase may be contemplated for fellows coming from developing countries, 
emerging and transition economies;

• Marie Curie Outgoing International Fellowships (OIF) to enable researchers to broaden 
their international experience by carrying out a research training period in a Third Country with 
the security o f a return phase in Europe;

Excellence Promotion and Recognition
These actions are concerned with increasing the visibility and attractiveness of European 
research. The aim is to highlight personal achievements o f European researchers with a view to 
supporting their further development and international recognition, while also promoting the 
diffusion of their work for the benefit o f the scientific community. Two actions involve 
individual researchers who apply to the Commission together with a hosting institution. These 
are:
• Marie Curie Excellence Grants (EXT) to provide support to a promising team-leader for 
the creation and development of European research teams;
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• Marie Curie Chairs (EXC) to support world-class researchers for a period of research and 
lecturing, encouraging them to resume or further develop their careers in Europe.
In the case of the third action, which is a research prize, individual researchers may propose 
themselves or be proposed by others:
• Marie Curie Excellence Awards (EXA) are research prizes that aim to recognise the 
excellence achieved by researchers who have benefited from training and mobility support from 
the Community;

Return and Reintegration Mechanisms
There are two actions aimed at supporting researchers’ integration in their careers in Europe 
after a period of mobility. In both cases, they enable researchers to resume or continue their 
careers in their home country or elsewhere within Europe and the Associated States.
To take part, an individual researcher prepares and submits a proposal together with a hosting 
institution on the basis of a career development plan.
• Marie Curie European Reintegration Grants (RRG): This action is specific for 
researchers who have previously participated in a Marie Curie mobility action, to help them 
reintegrate in a stable research career at the end of a two-year fellowship;
• Marie Curie International Reintegration Grants (IRG): This action will target European 
researchers who have been carrying out research outside Europe for more than five years and 
wish to return.

r
Profile of 
Fellow s
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exp erien ce  

or Ph.D. <

< 4  years _ 
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Team s Awards
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CONCLUSION:
Maintaining Europe’s competitiveness and securing a knowledge-based economy will require 
investment in successive generations of scientists and researchers. There is a need to develop 
mechanisms (e.g. brokerage mechanisms -  the European Researchers Mobility Portal) to better
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match skills acquired during a Marie Curie fellowship with the research needs of EU Member 
States. Finally but o f no less importance, young researchers need to play a more active role in 
awareness raising for their own interests, take more responsibility for their own career, increase 
their visibility and communicate better with society.
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S e s s io n  P l e n a r y  2: T h e  C o n t r ib u t io n  O f  T h e  Y o u n g

G e n e r a t io n s  T o  T h e  F u t u r e  O f  T h e  E u r o p e a n  M a r in e  

R e s e a r c h  A r e a : M a r ie  C u r ie  F e l l o w s h ip s  I n  T h e  

D o m a in  O f  M a r in e  S c ie n c e s .

T it l e  H e a v y  m e t a l  a n d  e n d o c r in e  d is r u p t e r  im p a c t  o n

MARINE MAMMALS
A u t h o r ( s )  K r i s h n a  D a s 12  a n d  U r s u l a  S i e b e r i 1

’Forschung -und Technologiezentrum Westkueste (FTZ-Westkueste) 
Christian-Albrechts-Universität Kiel, Werftstrasse 6, 25761 Buesum 
la b o ra to ry  for Oceanology, MARE Center, Liège University, B6c, B-4000 
Liège- Sart-T ilman
Tel: +49 4834 E-mail: das@ftz-west.uni-kiel.de: krishna.das@ulg.ac.be

S u m m a r y

Due to their top position in the trophic network, their long life span and their low rate of 
pollutant elimination, marine mammals can accumulate high levels o f chemicals, such as 
organic compounds and heavy metals. In the North Sea, high levels of mercury, PCBs, methyl 
sulfonyl PCBs, perfluorinated organochemicals, DDT and toxaphene have been found in the 
liver and blubber o f the harbour porpoise Phocoena phocoena and the harbour seal Phoca 
vitulina. Such compounds may affect the immune and the endocrine systems of these species 
leading to e.g. an increase susceptibility to infectious diseases, cancers, reproductive and other 
endocrine dysfunctions.

I n t r o d u c t io n

During these lasts four decades, there has been increasing awareness that chemicals in the 
environment can exert profound and deleterious effects on wildlife populations and that human 
health is inextricably linked to the health of the environment. Marine mammals are at the end of 
the food chain and therefore accumulate high levels of toxic compounds. Several toxicological 
investigations revealed a high body burden o f Zn, Hg and organochlorine compounds in harbour 
porpoises (Sieberi et al. 1999; Jepson et al. 2002, Bennet et al. 2001; Covaci et al. 2002, Van de 
Vijver et al. 2004; Das et al. submitted); some of these compounds have endocrine disrupting 
effects on other species (Brouwer et al. 1999).
This Marie-Curie project integrates in the research framework of transport pathway and impact 
of pollutant studies in the marine ecosystem and aims to understand the effects of some 
pollutants on the general health status, the endocrine and immune systems of the harbour 
porpoise (Phocoena phocoena). Pollutants such as trace metals, or organochlorines which have 
been recognised to have endocrine or immune disrupting effects (Zn, Hg, Cd, PCBs, toxaphene 
and polybrominated-ethers) are currently analysed. These investigations will examine if some 
endocrine and immune functions are impaired by those pollutants to the extend that harbour 
porpoises are susceptible to infectious agents which may decrease the population size.
Specific objectives include:
1. Investigation on the pollutant levels (trace metals and organochlorine compounds) in the 

tissues of stranded and by caught harbour porpoises from the European coasts in 
collaboration with several research teams (Liège University, Belgium, GKSS, Germany, 
Giessen University, Germany).

2. Study of the expression of pro- (IL-1 ß, IL -2 ,11-6 and tumor necrosis factor TNF-a) and anti 
inflammatory (11-4, IL-10, transforming growth factor TGF- ß) cytokines in the full blood

120

mailto:das@ftz-west.uni-kiel.de
mailto:krishna.das@ulg.ac.be


EurOCEAN 2004 - Proceedings

porpoises freshly stranded porpoises from the Belgium coasts using reverse transcription 
polymerase chain reaction (RT-PCR).

3. Investigation on the harbour porpoise thyroid gland for evidence of lesions such as fibrosis 
and semi-quantitative evaluation of the relative thyroid tissues (solid tissue, follicles and 
connective tissues). 91 thyroid glands of fresh porpoises stranded along the French and 
Belgian and UK coasts were stained with haematoxylin and eosin (HE) and by elastica van 
Gieson for the detection of collagen. A commercial anti-thyreoglobulin antibody is also 
tested on harbour porpoises is also used to check for cross reactivity and thyroid activity 
investigations using the avidin-biotin-peroxidase technique. Data obtained on porpoises 
from UK, French and Belgian coasts will be compared with previously acquired results on 
porpoises from the Gemían, Danish, Norwegian and Icelandic coasts.

R e s u l t s  a n d  D is c u s s io n

In some areas such as the Baltic sea, harbour porpoise population has decreased dramatically 
raising the need of a long term monitoring for this species. A more defined knowledge of the 
human pressure is primordial for protection and managements plans. The advisory committee 
and the parties o f the Agreement on the Conservation o f Small Cetaceans in the Baltic and North 
Seas (ASCOBANS 1998) as well as the International Whaling Commission (IWC 1997) and the 
International Council for the Exploration of the Sea (ICES 1998) have recommended strongly 
that systematic investigations should be conducted to provide information on the effects of 
pollutants on small cetaceans.
This project specifically addresses the study of effects of trace metals and organochlorines 
trophic pathways and potential impact on immune and endocrine systems. Only few European 
countries of the polluted North and Baltic Seas have performed systematic research to facilitate 
requirements for those investigations. The proposed project brings an European dimension to the 
study of the impact of contaminants on endocrine and immune systems of marine mammals as 
some of the samples will be provided by Belgium stranding network (Liège University), but also 
by others European countries such as Germany, Denmark, Norway and Iceland, (coordination by 
the host institution, Forschimgs-imd Technologiezentrwn Westküste, FTZ).
The preliminary results are promising: the blood of by-caught and stranded harbour porpoises 
contained RNA of a quality high enough to amplify glyceraldeyde -3- phosphate dehydrogenase 
(GAPDH) mRNA, regardless it was collected from life or dead animals and independent of the 
post-mortem interval (by-caught or stranded). Cytokine detection by RT-PCR and Real-time 
RT-PCR are currently under progress but TGF-ß, IL-2 and IL-6 were often detected.
The rabbit polyclonal antibody designed to react against human thyreoglobulin cross-reacted 
positively in the thyroid of the harbour porpoises. Connective tissues were abundant in the 
thyroid of harbour porpoises stranded along the Belgian coasts reflecting interstitial fibroses.
The increase of connective tissues in the thyroid was previously correlated to the increase of 
PCBs concentrations in the blubber (Vossen et al. submitted). PCB-exposure was likely to be a 
causal agent for thyroid fibrosis in seals and porpoises from the Gemían North Sea (Schumacher 
et al. 1993).
Porpoises from Iceland displayed striking differences in both their thyroid tissue proportion and 
their number of follicles < 62 pm. Icelandic porpoises displayed lower percentage (less than 3%) 
of connective tissues than porpoises from Norway, Germany and Belgium. These results clearly 
pointed out a relationship between toxaphene, PCBs, DDE and DDT compounds and 
histological characteristics o f the harbour porpoises thyroids from Germany and Norway. The 
increase of connective tissues in this tissue was correlated to the increase of PCB concentrations 
in the blubber. Analyses of the thyroids of the Belgian porpoises and relationship with metals 
and organochlorines are still under investigation but first results indicated that the morphology 
of follicles of porpoises collected along the Belgian coasts are very similar to that o f porpoises 
collected along the Gemían coasts.
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C o n c l u s io n s

Preliminary results indicate some thyroid dysfunction in harbour porpoises from the southern 
North Sea (Northern France, Belgian and Gemían coasts) as well as in porpoises from the 
Norwegian coasts. These thyroid lesions were linked to the high level of organochlorine 
compounds present in their tissues. Trace metals impact on thyroid are still under investigation 
but high Zn and Hg levels were previously related to the body condition of the harbour 
porpoises. The actual toxic effects and cellular mechanisms of trace metals and organochlorine 
on marine mammal immune and endocrine systems remain poorly known. Are they responsible 
- even in part - for the decline of the harbour porpoises in the North and Baltic seas? As quoted 
above, that decline is obviously multifactorial: past and present overfishing, increasing human 
activities and accumulation of pollutants cannot be neglected. Further understanding on human 
impact on the marine environment will be one of the greatest challenge of the 2Bt century and 
therefore should remain a research priority as human health (and life) has always been linked to 
the health o f is marine environment.
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S e s s io n  P l e n a r y  2: T h e  C o n t r ib u t io n  O f  T h e  Y o u n g
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E-mail: con@uwm.edu.pl

S u m m a r y

Vitamin C deficiency is one of the main factors explaining juvenile fish pathologies and 
mortality. However, the situation regarding vitamin C nourishment varies significantly amongst 
fish species. Contrary to scurvy prone Teleostei, chondrostean fish are able to synthesise vitamin 
C because L-gulono-lactone oxidase (GLO), the key enzyme from the vitamin C metabolic 
pathway, is still active in their cells. Our assumption was that a single mutation event during fish 
evolution might be responsible for the inactivation of the GLO gene in an ancestor of present- 
day Teleostei. Our objective was to investigate the fate o f the GLO gene in scurvy prone fish, as 
well as fish able to synthesise vitamin C, by a multidisciplinary approach merging fish nutrition, 
genome evolution and molecular analysis. We have identified the gene in distant fish species 
with active GLO. Moreover, we characterized the remnants o f the gene in rainbow trout, medaka 
and carp. Although the single mutation hypothesis remains valid, our results indicated a more 
complex evolution of the GLO gene.

F is h e r ie s  a n d  a q u a c u l t u r e :

Sustainable marine resources, tragedy of the commons, development of 
inland and marine aquaculture
More and more fish species are close to extinction because of over-fishing, industrialization, 
urbanization and pollution. These factors can reduce natural habitations, affect the natural 
reproduction of fish, provoke their infertility, which finally decreases the number of individuals, 
which disturbs their genetic diversity (Holt and Pickard 1999). The over-fishing of natural fish 
stocks in oceans reported in recent decades shows that some fish species are endangered. The 
well-known story of the now almost extinct European sturgeon ÇAcipenser sturio) (Ludwig et al. 
2002), or over-captured populations of tuna, swordfish and other species, should be a signal for 
undertaking some precautions against losing them (Myers and Wami 2003). One of the 
approaches to preserve natural fish populations from over-fishing is emphasising the role of 
aquaculture in providing fish on the market. The importance of both fresh and marine 
aquaculture is increasing and this tendency will remain, contrary to fish capture that will decline 
in the near future.
The choice of fish species, which can be reared under controlled conditions, depends on two 
aspects: fish requirements and consumers' demands. Climate, quality of water and fish biology 
(reproduction, food requirements) can be the natural factors limiting the choice of the species to 
be cultured. On the other hand, tradition, consumers’ preferences and food availability affect the
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profile o f the local aquaculture. The set up of a correct artificial diet and meeting the specific 
nutritional requirements is a key for developing the production of the given species. The 
accurate amount of energy, protein and indispensable elements like specific fatty acids, amino 
acids or vitamins must be evaluated for each fish species independently and precisely.

V it a m in  C (a s c o r b ic  a c i d , AA): 

structure and functions
Chemically, ascorbic acid is a simple carbohydrate material (CóH8Oó) of rather unique 
properties. The presence of the ene-diol group in the molecule confers electron liability, which 
makes it a member of an anti-oxidation-reduction system having electron donating and electron 
accepting properties. Vitamin C scavenges toxic free radicals and other reactive oxygen species 
(ROS) formed during cell metabolism. A free radical is capable of independent existence and 
has an unpaired electron in an orbital what makes it very reactive (unpaired electrons search a 
partner for stability). Interactions between ROS and protein thiol groups, DNA bases and 
polyunsaturated fatty acids (PUFA) has negative consequences and can lead to the enzymes 
inactivation, DNA mutations, membrane disruptions, mitochondrial dysfunction and cell death. 
Vitamin C protects collagen from the process of underhydroxylation, which seems to be the 
main reason for scurvy and Ehlers-Danlos syndrome (Prockop and Kivirikko 1984, Peterkofsky 
1991). Moreover, vitamin C as a co-factor of several enzymes (AA-dependent digoxygenases) 
plays a specific role in the absorption o f dietary iron (Arrigoni and Tullio, 2002).

V it a m in  C in  f is h

Vitamin C seems to be essential for the different teleostean fish species studied so far. Lack of 
vitamin C in such species causes growth retardation, impairs bone formation and decreases the 
reproduction capacities (Dabrowski and Ciereszko 2001). The interest o f the latter process is 
connected with the observation of the high level of AA in fish gonads (ovaries and sperm 
plasma) and gametes (oocytes) (Sandnes et al. 1984, Dabrowski and Blom 1994). The 
vitellogenesis process and the quality o f sperm depend on ascorbic acid supply (Ciereszko and 
Dabrowski 1995, Ciereszko, Liu and Dabrowski 1996). Additionally, ascorbic acid 
supplementation can increase fecundity and egg-hatchability (Sandnes et al. 1984, Dabrowski 
and Blom 1994, Blom and Dabrowski 1995). The AA as an antioxidant protects DNA in 
gametes from the damage provoked by endogenous, as well as environmental, factors 
(Dabrowski and Ciereszko 2001). Thus, ascorbic acid is essential for the early stages of fish 
development and its supply has to be particularly controlled for larvae and broodstock nutrition.

Metabolism of teleostei is “handicapped” because of disturbances in 
vitamin C synthesis pathway.
Vitamin C can be synthesized in some vertebrate species from glucose in the kidney or in the 
liver, the location depending on the species. The enzyme, L-gulonolactone oxidase (GLO), 
catalyses the last step of the pathway. In all species that are not able to synthesize vitamin C, and 
are thus dependant upon its dietary supply, no GLO activity has been detected. The ability to 
synthesize vitamin C has been lost in humans, some primates, bats, guinea pig and some birds. 
In human beings and guinea pigs, important parts of the gene have been lost, which explains the 
absence of the GLO protein. In fish, the situation varies significantly: in the evolutionary 
advanced Teleostei studied to date, no GLO activity has been detected, whilst Chondrostei 
exhibit active GLO (Moreau and Dabrowski 2001). The assumption is that a single mutation 
event during the evolution of fish may be responsible for the inactivation of the gene encoding 
GLO in the ancestors o f present Teleostei. One of our aims is to understand the evolution of the 
GLO gene in fish and link this knowledge with the dependency status upon vitamin C 
nourishment by analyzing DNA sequences related to the GLO gene in fish with active and 
inactive enzymes.
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Multidisciplianry approach for studying the evolution of GLO activity and 
vitamin C requirements in fish
The evolution of vitamin C requirements in fish can be analysed at different levels, controlling 
the requirement for vitamin C in fish species by providing diets specifically deficient in this 
vitamin and analysing the response in tenus of growth and bone defonnation (1), measuring the 
activity of GLO in liver and kidney in studied species (2), and analysing the fate o f the GLO 
gene in the fish (3). Merging fish nutrition, genome evolution studies and molecular approaches 
can provide a chance to find out why most of the fish are susceptible to vitamin C deficiency.
Our study is based on the cunent knowledge of vitamin C status in fish and the evolution of the 
fish genome. We have analyzed the gene in fish with active GLO [Lake sturgeon (Acipenser 
flavescence) and Syberian sturgeon (Acipenser baeri)] and bowfin (Amia calva), which is an 
exponent o f the old Teleostei sister group. Among teleostei, rainbow trout (Oncorhynchus 
mykis) - a species for which nutrition and genetics have been extensively studied, medaka 
('Oryzias latipes) - a fish with highly developed genomic tools, and carp (Cyprinus carpio) have 
been studied.
For analyzing the fate of the GLO gene in the different fish species, we employed a Southern 
approach, using the shark GLO cDNA sequence as a probe (Nam et al. 2002). In every studied 
species, we observed a specific banding pattern of DNA fragments provided in the course of 
Southern hybridization. The length and number of the fragments were higher in species with 
inactive GLO and the most polymorphic in carp. This suggests the complicated fate of the GLO 
gene in fish species with inactive GLO, but does not invalidate the assumption of a single 
mutation event. In each of the analyzed species, DNA fragments provided in the course of PCR 
and degenerated fragments have been cloned and sequenced. The available sequence databases 
have been regularly screened for analyzing any new GLO related cDNA sequences, or 
identifying remnants o f the gene in zebrafish, medaka (partially sequenced genomes), or fugu 
(fully sequenced genome).

S c ie n t if ic  a n d  e c o n o m ic  t a r g e t s  o f  t h e  p r o j e c t

Although, Teleostei are the most evolutionary advanced fish, their ancestors probably lost the 
ability to synthesise vitamin C. From this point of view, understanding the circumstances of that 
event can be used for subsequent studies concentrated on vitamin C requirements in vertebrates. 
FToviding reliable proofs explaining our assumption that all Teleostei fish species are unable to 
synthesise vitamin C would let us infer the dietary vitamin C dependency status of newly reared 
fish species, by simply considering their position in the evolutionary tree.
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S u m m a r y

This contribution tackles a topic that is currently focusing major interest worldwide: gas and gas 
hydrates occurrence in marine sediments. The discussion concentrates on the specific case of the 
gas and hydrate accumulations in the Black Sea, and outlines their main characteristics, as 
resulted from investigation through a Marie Curie supported project. Different aspects o f the 
implementation o f the project in this framework will be also discussed.

I n t r o d u c t io n

Gas hydrates - What are they, and why do we care?
Gas hydrates are crystalline solid compounds, consisting of a gas molecule surrounded by a cage 
of water molecules. They are similar to ice, except that the crystalline structure is stabilized by 
the guest gas molecule. Many gases may form hydrates (including carbon dioxide, hydrogen 
sulfide, and several low-carbon-number hydrocarbons), but most natural gas hydrates analyzed 
so far are methane hydrates.
General interest is currently focusing on gas and gas hydrates contained in marine sediments. 
This is mainly due to:
• the environmental consequences of gas releasing at the seafloor, as a contributor to the 

greenhouse effect,
• their impact on the seafloor stability, as a potential cause for submarine geohazards, and
• the fuel resource potential of the gas hydrates, as they contain a great volume of 

methane.Since the 1970's, naturally occurring gas hydrate has been recognized worldwide.
Hydrates form under specific conditions of high pressure and low temperature. Thus they are 
present either on land in polar settings, associated with permafrost, or in oceanic sediments 
along continental margins. Hydrates can occur within a layer o f sediment up to 1000 m thick 
beneath the sea floor. The base of the layer is limited by increasing temperature, in relation to 
the local geotermal gradient.
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Hydrates in marine
sediments can be recovered 
directly, by sampling 
through sediment cores or 
drilling. They can be also 
recognized acoustically, by 
high-resolution reflection 
seismics. This is based on 
the fact that sediments 
containing gas hydrates are 
characterized by a high 
acoustic velocity. The 
contrast at the interface 
between high-velocity gas 
hydrate cemented sediments 
and the underlying low- 
velocity gas-bearing
sediments creates a strong 
reflector: the "bottom
simulating reflector" (BSR).
A BSR is a high-amplitude, 
reversed polarity reflector 
that approximately parallels 
the sea floor and cross-cuts 
the acoustic bedding structure of the sediments (Figure 1). Thus, identifying BSRs on seismic 
profiles indicates the presence of gas hydrates, and notifies about the thickness of the hydrate 
accumulation in sediments.

D is c u s s io n

Gas hydrates in the Black Sea — Description of the Marie Curie Project

The project “Assessment o f the gas bearing sediments in the NW  Black Sea” is financed by a 
Marie Curie Fellowship under contract HPMF-CT-2002-01835, from 1/01/03 to 31/12/04. The 
project is carried out at the Renard Centre of Marine Geology of the Ghent University in 
Belgium (supervisor Prof. Mare De Batist). Cooperation was established with IFREMER 
(France) and GeoEcoMar (Romania).
The project aims to define a general characterization of the gas accumulations in the recent 
sediments of the Black Sea. In this respect, potential occurrence of gas hydrates has been 
considered, as a topic o f major interest. Investigation is based on high-resolution seismic 
reflection data and swath bathymetry acquired during the BlaSON and BlaSON 2 surveys by 
IFREMER. Seismic and bathymetric data from the CRIMEA EC Project have been also used, as 
well as sub-bottom profiles from GeoEcoMar surveys.

R e s u l t s

The western Black Sea contains evidence of abundant subsurface gas accumulations. Gas 
appears in a complete suite o f settings from the coastal zone to the deep basin, with features that 
vary significantly from one setting to another.
The shelf-edge zone (including the external shelf and the upper slope down to about 750 m 
water depth) shows a significant gas content in sediments (Figure 2). This is indicated by the 
association of gas-related seismic features: acoustic turbidity, repeated multiples, local complete 
wipeout, enhanced reflections, low frequency anomalies. Gas discharge through numerous gas 
seeps is commonly associated with areas where the gas front is close to the sea bottom. The 
spatial distribution o f the gas seeps and gas facies follows the line of the shelfbreak all along the
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Figure 1. Typical bottom simulating reflector (BSR) on a 
high-resolution reflection seismic profile in the NW  Black 
Sea
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western Black Sea basin, still it shows sometimes a preferential location corresponding to deep 
regional faults, or to the major shelf-indenting Danube Canyon.
On the slope, at ca. 750 m depth, the gas front prolongs with bottom simulating reflectors - 
BSRs (Figure 2). As shown above, BSRs indicate the probable presence of gas hydrates, and 
mark the base of the hydrate layer. The depth of 750 m corresponds well to the minimum 
theoretic depth for the formation of gas hydrates in the Black Sea (Vassilev and Dimitrov, 
2002). This depth also corresponds to the lower limit of intense gas seepage along the 
shelfbreak, which was confirmed by the preliminary results of the CRIMEA Project (Greinert et 
al., 2003). The depth of the BSR increases with increasing water depth (thus with increasing 
pressure) from 190 ms at 750 m water depth, to 460 ms at 1800 m water depth. Free gas occurs 
below the BSR, as indicated by acoustic facies. This suggests that gas hydrates may have sealing 
capacities, as they are able to trap free gas below them. It is worth noting that a remarkable and 
as yet unique pattern o f multiple BSRs was reported in the Danube fan (Popescu et al., in prep.).
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Figure 2. Seismic reflection profile across the NW Black Sea margin. The BSR occurs below 
the minimum theoretic depth for hydrate formation, and is situated in prolongation of the gas 
front. Amplitude blanking above the BSR typically indicates the presence of hydrates. 
Acoustic turbidity and patches of enhanced reflections appear below the BSR, and correspond 
to free gas.
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C o n c l u s io n

In the western Black Sea, the presence of gas hydrates bellow -750 m water depth is attested by 
BSRs. Intense gas seepage along the shelfbreak is limited above the area of gas hydrate 
occurrence, whereas free gas accumulations underlie the hydrate layer. We thus argue that gas 
hydrates may act as a seal for gas migration towards the seafloor.

Implementation of the Project: 

Benefits from the Marie Curie Programme
Funding the project through a Marie Curie Fellowship created the opportunity to carry it out at 
the Renard Centre o f Marine Geology (RCMG), as host institution. This has largely benefited 
from different points o f view, as:
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• transfer of knowledge : The assistance of a high-level scientific team, that gained 
considerable experience on the investigation of gassy sediments through numerous projects 
developed worldwide, proved to be a valuable basis for the development o f this project;

• technical support : RCMG is an attractive environment, very well equipped for advanced 
processing and interpretation o f seismic data. This provided the technical means to reach the 
objectives of the project;

• link to the ongoing CRIMEA FP5 project coordinated by RCMG : The CRIMEA project is 
dedicated to the study of the methane seeps in the Black Sea. As my project is strongly 
complementary to this topic, a close link was established, which benefited to both projects: 
data acquired through the CRIMEA project have been integrated in my study, whereas part 
of the results of my investigation contributed to define the general background of the 
CRIMEA zone; links to other projects : Cooperation with IFREMER and GeoEcoMar was 
essential to create the necessary framework for data exchange. Also, needs for further joint 
research were identified, as well as potential ways to valorise the results of this project. 
Thus, the results already obtained will be used as a basis for future investigation through the 
ongoing ASSEMBLAGE FP5 Project (WP7), coordinated by
if r e m e r .A c k n o w l e d g e m e n t s

This project is financed by a Marie Curie Fellowship (HPMF-CT-2002-01835). IFREMER (BlaSON 1 and
BlaSON 2 projects), GeoEcoMar, RCMG and GEOMAR (CRIMEA project) are acknowledged for
supporting this project with high quality data.
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S u m m a r y

Greater mobility of researchers has been promoted in successive framework programmes. This 
is considered important for a career in research and also, as essential in promoting a European 
dimension to research. In this context, the Marie Curie Fellowship Association (MCFA) was 
created in 1996 in order to increase public awareness about Marie Curie fellowships, including 
the reputation of fellows, and to help in the advance and communication of science. Results 
from surveys undertaken by the MCFA indicate that these fellowships have had a clearly 
positive impact on career perspectives. Some of the findings are given, including preliminary 
indicators, with emphasis on the field of marine sciences.

I n t r o d u c t io n

One of the key issues of developing the European Research Area is promoting the training and 
mobility of young researchers. Recent developments in the 6th Framework Programme for R&D 
have introduced new initiatives in tenus of support for the training and mobility o f researchers. 
Mobility is a requirement in order to obtain support, but the impact of Marie Curie fellowships 
and effects of mobility in relation to career perspectives are difficult to measure, as there is a 
general lack of statistics on this issue. Member surveys undertaken by the MCFA can give some 
preliminary indicators in this respect

The Marie Curie Fellowship Association (MCFA)
The Marie Curie Fellowship Association (MCFA) is the non-profit Association of scientists 
who, following a stringent selection procedure based on the strengths of the candidate, the 
project, and the site o f work, were awarded a Marie Curie fellowship or other European 
Community research-training grant. There are presently more than 3000 members of the MCFA, 
most of which are past post-doctoral grant holders. Members are from a wide range of scientific 
disciplines, although life sciences, physics, chemistry, and engineering dominate. 28 European 
nationalities are represented, accounting for 95% of all members. This diversity in discipline and 
nationality represents the strength of the MCFA as a pan-European cross-cultural organisation, 
with global links.
The MCFA was created in 1996 under the auspices of the European Commission, but is now 
independent. One of the main objectives is to create a clear and visible identity for Marie Curie 
fellowships as well as to promote and increase the reputation of its members. The Association 
actively participates in science and science policy related discussions at meetings and in the 
form of publications. It organises meetings at international, national and local level like 
scientific workshops or science related conferences. It provides support for its members both in 
the host country and at home as well as facilitates the contact with industry 
(www. mariecurie. org ).
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D is c u s s io n

Survey on the Impact and Benefits of a Marie Curie Fellowship
This survey was carried out between April and May 2000 among MCFA members and gave 207 
answers. The questionnaires were rather extensive, but we concentrate on the impact of Marie 
Curie (MC) fellowships and effects on career progression. When asked why they had moved, the 
members generally answered that they sought an attractive institution abroad with excellent 
research facilities and wanted to add an international dimension to their careers. They did so by 
their own initiative (80%), taking advantage of the bottom-up approach inherent to the Marie 
Curie Individual Fellowships.
Regarding the scientific quality o f the fellowships, the general picture that emerges is that these 
fellowships have a very positive impact, providing a chance to do “great science”. When asked 
to rate aspects related to participation in conferences/meetings, scientific support, access to 
information, networking and training, most answered between good and excellent.
What happens after the fellowship? It appears that former MC fellows are highly employable as 
85 % were employed within 3 months after the fellowship. In many cases they stayed on in the 
host country (35 %) while around half returned home (48 %). Almost nobody considered that 
the fellowship was an obstacle to finding another job (1 %). However, there are some hidden 
negative aspects related to employment and mobility, which will be dealt with in the following.

Survey on Career Prospects and Mobility of Young Researchers
This survey was carried out in October 2002, with 2790 answers, involving three major 
European young scientists' associations: the Marie Curie Fellowship Association, Eurodoc and 
Pi-net. A clear problem of inertia in mobility between academia and industry emerged once 
again from this survey. Most o f the replies (76%) came from people who are currently working 
in the public research sector and who believe that they will stay there for some time to come. By 
contrast, 25 % of those in private research (about 7% of the total respondents) think that they 
will move to a public research institution within the next five years.
On the other hand, these young researchers appear to be flexible when asked whether they could 
imagine a change of professional direction, for example from academia to industry or from 
research to research management. Surprisingly, some 55% of those currently engaged in public 
research replied to this question with a strong "yes", while only 20% denied such a possibility. 
For researchers in the private sector the numbers were 62% and 17% respectively. So, in 
principle, they are flexible and prepared to try out something new, if the need arises. However, 
to most o f them this need does not seem to be obvious.

Internal Brain Drain?
Which countries in Europe appear to be attractive for young 
mobile researchers? This information was not readily 
available, but the MCFA member statistics on nationality 
and residence can be used as a preliminary indicator. A 
simple indicator was calculated as the difference between 
percentage of nationals and residents for each of the 30 
European countries. If  positive, this means that the country 
is attracting foreigners as well as nationals after a time 
abroad. Not surprisingly, the United Kingdom appears to be 
particularly attractive, while the southern countries o f Spain,
Italy and Greece appear to be least attractive.

Fellowships in Marine Science
Marie Curie fellows were asked to fill in a questionnaire in 
connection with their participation in the Eurocean 2004 conference, giving access to 
information regarding fellows working specifically in marine sciences. This was a sample of

Table 1: “Attractiveness”
Country % difference

United Kingdom 11.4
Netherlands 2.6
Switzerland 1

Sweden 0.8
Belgium 0.8
Ireland -0.6

Germany -1.4
Greece -3.3

Italy -4.2
Spain -5.8
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only 28 persons, but valuable and interesting to make comparisons with the other more general 
surveys.
Most hold post-doctoral (60%) or PhD (34%) grants to undertake research in environmental 
sciences (70%). It is interesting to see that females dominate (61%), which is in contrast with the 
results of more general surveys. Almost all worked in academia or the public research sector. 
And the vast majority (82%) indicated that they did not have any problems of integrating in the 
host country. This is good news as it indicates that the situation has improved in relation to 
administrative and other hurdles!
Again, there was no doubt that a MC fellowship has a positive impact on career perspectives, 
because of the associated scientific quality, reputation, and mobility. In spite o f this, many 
(50%) expected to have problems with reintegration in their home country. This looks like the 
“one-way ticket” problem. Your CV may look better after a fellowship, but it will not help much 
in getting a job back home!
Another interesting result was that only around 50% had heard of the MCFA and a disappointing 
11% were members. Clearly, the MCFA has to do more to communicate and attract members!

“No permanent home, no social security, no pension”
Are we talking of a nomad or a researcher? The typical profile of a young mobile researcher is a 
highly motivated and independent person, late 20s or early 30s, married or not, no children, who 
is willing to work long hours for bad pay because he/she loves to do “great science” . They find 
employment easily but not permanent positions, which are rare and you have to wait for them a 
long time! The irony is that these independent-minded persons have to wait a long time before 
they gain independence to do their work as principal investigators with access to funding.
Their weak points are that a university education has not adequately prepared them for 
professional life. Most think that there is a lack of training in career essentials such as project 
management, proposal writing, fund-raising, and communication skills. Usually there is a lack 
of guidance in career planning.
Unfortunately, mobile researchers still have to struggle with a lot of problems and disadvantages 
when moving to another country. Questions of social security such as eligibility for benefits and 
transferability of rights are important issues that even within the European Union (EU) have not 
been resolved in a satisfactory way. With regard to other administrative obstacles to mobility, 
such as the paperwork related to visas, work and residency permits, a clear majority demanded 
preferential treatment of researchers compared to other members of the mobile work force.

C o n c l u s io n

Research in marine science has received progressively less emphasis over successive European 
Framework Programmes. Also, there has been a gradual shift towards more applied research, 
reflecting the increasing concerns on sustainability, environmental quality, and socio-economic 
considerations, with no specific programme for marine science. Yet, the abyss is still alien to us, 
further understanding of ocean currents is essential to determine our world's changing climate, 
and there are new frontiers in marine life and ocean margins that are challenges for the future. 
Marine research is a particularly multidisciplinary science and discussions on the future of 
science and scientists show that the multidisciplinary approach to problem solving is essential as 
well as increased international cooperation. The MCFA network establishes bridges across 
frontiers, cultures, and disciplines to go one step further in the exchange of knowledge and a 
better integration of science and society, and it welcomes opportunities to share its ideas and 
initiatives with the rest of the scientific community.
New fonns of scientific training and career structures for young scientists are necessary. A 
genuine and open labour market for researchers has to be created. But researchers need to play a 
more active role and lobby for their interests. And they also have to increase their visibility and 
leam to communicate with society. This is particularly important in view of the strategic goal to 
become the most competitive and dynamic knowledge-based economy in the world by 2010.
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Atlantic Coral Ecosystem Study - (ACES)
Freiwald, A .1, Wolff, G.2, Gage, J.3, G re han, A .J .4

1 In s titu te  o f  P a le o n t o lo g y ,  E r la n g e n  U n iv e r s ity , G e r m a n y ; 2 O c e a n o g r a p h y  
L a b o r a to r ie s ,  U n iv e r s ity  o f  L iv e r p o o l, UK; 3 S c o t t i s h  A s s o c ia t io n  fo r  M a r in e  S c i e n c e ,  

O b a n , UK; 4 N a t io n a l U n iv e r s ity  o f  G a lw a y , Ire lan d

e-m ail: a n d re .fre iw a ld @ p a l.u n i-er la n a en .d e

C on tract No: E V K 3-C T -19 9 9 -0 0 0 0 8 P roject duration: 0 1 /0 3 /2 0 0 0 -2 8 /0 2 /2 0 0 3

Total project c o s ts :  € EU contribution: €  2 .0 2 4 .6 6 7

W eb site : httD://w w w .D al.u n i-e r la n a e n .d e /

Objectives
C oral r e e fs  a r e  so m e th in g  u su a lly  a s s o c ia t e d  with w arm , tropical w a te r s  an d  e x o t ic  fish , but 
n ot with th e  co ld , d e e p  an d  dark w a te r s  o f  th e  North A tlantic w h e r e  c o r a ls  w e r e  reg a rd ed  a s  
o d d itie s  on  th e  se a flo o r . It is  n o w  k now n that c o ld -w a ter  coral s p e c i e s  a ls o  p ro d u ce  r e e fs  
w h ich  rival their tropical c o u s in s  in term s o f  s p e c i e s  r ic h n e s s  o f a s s o c ia t e d  m arin e life. 
In crea sin g  co m m e rc ia l o p e r a t io n s  in d e e p  w a te r s , a n d  th e  u s e  o f a d v a n c e d  o ffsh o re  
te c h n o lo g y  h a v e  s lo w ly  r e v e a le d  th e  true e x te n t  o f  E u ro p e's  h id den  coral e c o s y s t e m s .  T h e  
m ain  d e liv e r a b le s  o f  th is project w e r e  th erefo re  to f o c u s  o n  th e  fo llow in g  sc ien tif ic  o b je c tiv es:

•  Draft o f  th e  first d e e p -w a te r  coral e c o s y s te m  a tla s
•  R O V -based  coral h ab ita t d efin ition s
•  R eef-bu ild in g  p o ten tia l and  m olecu la r  g e n e t ic s  o f  Lophelia p ertu sa
•  A n alysis o f  physica l forcing fa cto rs
•  B iodiversity  a s s e s s m e n t  an d  p roduction  o f  a s p e c ie s  in ven tory  a tla s
•  Fish co m m u n ity  and  fish in g  im pact stu d y
•  Coral b eh a v io u r  s tu d y
•  S en sitiv ity  co d in g  o f  coral r e e fs
•  R ec o m m e n d a tio n s  for su s ta in a b le  u se  o f  c o ld -w a ter  coral e c o s y s te m s .

Results and Conclusions
C o ld -w a ter  coral r e e fs  a r e  n o w  identified  a s  a n  e s s e n t ia l  e c o s y s t e m  a lo n g  E u ro p e’s  d e e p -  
w a ter  o c e a n  m argin . T h e y  p lay  a  m ajor role a s  b iod iversity  h o ts p o ts  an d  attract eco n o m ic a lly  
v a lu a b le  s e a fo o d . U n su s ta in a b le  fish ery , h o w e v e r , will lea d  to further d estru ctio n  o f  th is  
sp e c ie s -r ic h  b io log ica l r e so u r c e .

W ithin th e  lifetim e o f  A C E S  th e  i s s u e  o f  c o ld -w a ter  r e e fs  h a s  b e e n  transferred  from  b a s ic  
s c ie n c e  to th e  political a g e n d a . C o ld -w a ter  cora l r e e fs  a r e  r e c o g n is e d  b y  th e  E u rop ean  
C o m m iss io n , th e  O S P A R -C o n v en tio n  an d  b y  U N E P  a s  a  prim e ta rg et for im m ed ia te  
m e a s u r e s  to p rev en t further lo s s  o f  b iod iversity .

W ithin th e  E u ro p ea n  R e s e a r c h  A rea , o u ts ta n d in g  sc ien tif ic  institu tions, u n iv ersities  an d  
v a r io u s g r o u p s  o f s ta k e h o ld e r s  a r e  r ea d y  to further e x p lo r e  an d  u n d ersta n d  th e  b io log ica l 
d y n a m ic s  a n d  b iod iversity  g r a d ie n ts  o f co ld -w a ter  r e e fs  w ithin a  g lo b a lly  ch a n g in g  
en v iro n m en t.
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Algal introductions to European shores- (ALIENS)
Rico, J. M.

D e p a r t a m e n t o  d e  B io lo g ía  d e  O r g a n is m o s  y  S i s t e m a s ,  U n iv e r s id a d  d e  O v ie d o ,  S p a in

C on tract N o : E V K 3 -C T -2 0 0 1 -0 0 0 6 2 P roject duration : 0 2 /2 0 0 2  -  0 1 /2 0 0 5

P roject b u d g e t  : €  1 2 5 7  6 5 8 E C  contribution  : €  1 0 4 7  9 3 9

W eb site :  w w w .u n io v i.e s /b o s /e n tr a d a .h tm

Objectives
O b jectiv e  1 .- T o ex p la in  th e  underlying e c o lo g ic a l  c a u s e s  o f th e  introduction, e s ta b lish m e n t  
a n d  d e v e lo p m e n t  o f  s e a w e e d  in v a s io n s  o n  E u ro p ea n  s h o r e s .

O b jectiv e  2 .-  T o  g e n e r a te  a  b a se lin e  d a ta s e t  o n  th e  p r e se n t  s ta tu s  o f s e a w e e d  in troductions  
to E u ro p ea n  s h o r e s , an d  o f  future su scep tib ility  to further in tr o d u ctio n s/in v a sio n s .

O b jectiv e  3: T o  e lu c id a te  th e  g e n e t ic  stru ctu re o f  v a r io u s p o p u la tio n s  o f  s e le c te d  in v a siv e  
s e a w e e d s  in A tlantic an d  M ed iterran ean  E u rop e, with a  v ie w  to d eterm in in g  w h e th e r  th ere  
h a v e  b e e n  m ultip le cryptic E u ro p ea n  in troductions.

O b jectiv e  4 .-  T o e v a lu a te  th e  e c o n o m ic  im p act o f  ex istin g  s e a w e e d  in v a s io n s  on  a  E u ro p ea n  
s c a le ,  co m p a rin g  l o s s e s  w ith c o s t s  a s s o c ia t e d  with p reven tion  an d  erad ica tion .

O b jectiv e  5: T o carry o u t risk a s s e s s m e n t  an d  p r o p o se  a  sc r e e n in g  protoco l for in v a siv e  
m a c r o a lg a e  to b e  u se d  in c o a s ta l  z o n e  m a n a g e m e n t.

Results
Field  su r v e y s  w e r e  c o m p le te d  b y  th e  3 0 th o f  S e p te m b e r  2 0 0 2 . A  c o m m o n  protoco l a g r e e d  by  
all partners an d  r e le a s e d  in M ay 2 0 0 2  w a s  u se d .

A rea “N atural” L ocalities “Im p a cted ” lo ca lities

N. Ireland 6 , Intertidal 6 , Intertidal

S . E ngland 7, Intertidal 5, Intertidal

T h e  N eth erlan d s* - 6 , M ostly Intertidal

N. S p a in 6 , Intertidal 5, Subtidal

S . Portugal 6 , Subtidal 2 , Subtidal

G ulf o f  Lyon 5, Subtidal 5 , S ubtida l

G ulf o f  N a p le s 6 , S ubtida l 6 , S ubtida l

*N o natural rocky  su b stra ta

T h ree  s i t e s  w e r e  ran d om ly  c h o s e n  in e a c h  locality  an d  th r ee  5 0 x 5 0  cm  s a m p le s  tak en  at  
e a c h  s ite . For e a c h  quadrat, all c o n sp ic u o u s  s p e c i e s  w e r e  listed  an d  o n e  1 0 x 1 0  cm  
su b s a m p le  w a s  tak en  to th e  laboratory for c o m p le te  identification  o f  s p e c ie s .

G ulf o f  N a p le s . Prelim inary resu lts  s u g g e s t  that th e re  is a  larger n u m b er  o f in v a d ers  in 
recrea tion a l h arb ou rs than  in o p e n  “natural”. A  c o m p le te  an d  d eta ile d  a n a ly s is  will b e  on ly  
p o s s ib le  w h e n  d a ta  for all lo c a litie s  a r e  a v a ila b le .

U sin g  p r e s e n t-d a y  ta x o n o m y , 5 2  in trodu ced  m a cro a lg a l ta x a  h a v e  b e e n  rep orted  in the  
M ed iterran ean  la g o o n s  harbouring sh e llf ish  a q u a cu ltu re  activ ities . A fter th e  introduction in 
E u rop e, s e c o n d a r y  d isp e r sa l prob ab ly  o c c u r s  during th e  freq u en t tra n sfers o f  sp a t , y o u n g  
a n d  adu lt sh e llf ish  (o y ste r s , m u s s e ls ,  c la m s)  b e tw e e n  th e  A tlantic an d  M ed iterran ean  
a q u a cu ltu re  r e g io n s . T h e  m o st  im p a cted  la g o o n s  a re  th e  T hau  L a g o o n  an d  th e  L a g o o n  o f  
V e n ic e  (T ab le  1). T h e  m ajority (31 ta x a ) a r e  In d o-P acific  s p e c ie s ,  9 0 .3  % (5 9 .6 %  + 3 0 .7 % ) of  
total m a y  orig in ate  from  th e  In d o-P acific  reg ion  (T ab. 2 ). 4 3  ta x a  (8 2 .6 %  o f total) gro w  in 
J a p a n  a n d /o r  K orea, w h ich  a r e  th e  tw o m ajor o y s te r  ex p o r te r s  in th e  w orld. T h e  m ain  prim ary
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w a y  o f  introduction is th e  im portation o f  Crassostrea gigas s p a t  from  A s ia  (J a p a n  or  K orea).

T a b le  1. N u m b er  o f  in trodu ced  m a c r o a lg a e  rep orted  from  M ed iterran ean  la g o o n s  harbouring  
sh e llf ish  a q u a cu ltu re  activ ities .

T hau

F ra n ce

V e n ic e

Italy

S a ls e s -L e u c a te

F ra n ce

Mar p icco lo  

Italy

B izerte

T u n isia

Mar C h ica  

M orocco

N 4 5 18 10 3 3 1

% 8 6 .5 3 4 .6 1 9 .2 5 .7 5 .7 1 .9

T a b le  2 . P o s s ib le  origin o f  th e  in trodu ced  m a c r o a lg a e .

Indo-
P acific

In d o-P acific  or A tlantic A tlantic N E A tlantic or B lack
s e a

N 31 16 3 2

% 5 9 .6 3 0 .7 5 .7 3 .8

G E N E T IC  A N A L Y S E S

S e v e n  p lastid  m icro sa te llite s  w e r e  fou n d  in Codium fragile su b s p . tomentosoides, a n d  te s te d  
in a  s u b s e t  o f  sa m p le s . Codium fragile s s p .  tomentosoides a p p e a r s  to h a v e  a  very  limited  
g e n e p o o l w orld w id e T h ere  w a s  lim ited p o lym orph ism  at on ly  tw o loci: C F C P S S R  7  an d  
C F C P S S R  4 . N e v e r th e le s s  variation a t lo c u s  C F C P S S R 7  p rovid ed  g o o d  e v id e n c e  that th e re  
h a v e  b e e n  tw o s e p a r a te  in trodu ction s o f  Codium fragile su b s p . tomentosoides from  th e  
P acific  into th e  North A tlantic (th e  O sh o ro  B ay  ty p e ) an d  th e  M ed iterran ean  (S a g a m i B ay  
/K och i ty p e ). M ore p o p u la tio n s  from  J a p a n  n e e d  to b e  stu d ied  to confirm  this.

By co m p a r iso n , in trapopulational variation w a s  d e m o n str a te d  with t h e s e  m icrosa te llite  
m ark ers in fairly sm a ll sa m p le  o f  a  n a tiv e  s p e c ie s ,  Codium tomentosum, from  a  very  sm all 
a r e a  in S p a in .

Relevance to society
B io log ica l in v a s io n s  a r e  in crea s in g ly  r e c o g n is e d  a s  an  e c o n o m ic  an d  so c ia l prob lem  
w orld w id e. A ccord in g  to th e  r e c e n t  IUCN G u id e lin es  for th e  p reven tion  o f  b iod iversity  lo s s  
c a u s e d  by a lien  in v a s iv e  s p e c ie s ,  a p p ro v ed  by th e  5 1 s t  m e e tin g  o f  th e  IUCN C ou n cil on  
F ebruary 2 0 0 0 , th e  d irect c o s t s  o f  b iod iversity  lo s s  a s s o c ia t e d  with a lien  in v a s iv e s  run into 
m a n y  billion d o llars a n n u a lly . T h e y  a ls o  h a v e  indirect c o s t s ,  in th e  s e n s e  that b iod iversity  lo s s  
p r o d u c e s  a  lo s s  in r e s ilie n c e , th e  ability o f  e c o s y s t e m s  to r e c o v e r  a fter  im pact. B io log ica l 
in v a s io n s  a ls o  h a v e  a  cultural d im e n s io n , s in c e  cultural a c tiv ities  a r e  very  o ften  linked to th e  
a v a ila b le  n atu re  r e s o u r c e s .

R e c e n t  C o m m issio n  co m m u n ic a t io n s  point to  th e  so c ia l im p o rta n ce  o f  p reserv in g  natural 
r e s o u r c e s  an d  b iod iversity , an d  th e  EU h a s  a d h e r e d  to th e  C o n v en tio n  on  B io log ica l D iversity  
through  C ouncil D e c is io n  9 3 /6 2 6 /E C . U n d o u b ted ly  introduction o f a lien  s p e c i e s  c a n  b e  
c o n s id e r e d  an  im portant threat to b iod iversity . C o n sid er in g  a lso  th e  im portant e c o n o m ic  
return o f  a c tiv ities  in clu d ed  within th e  touristic se c to r , p reserv in g  th e  pristine n atu re  o f  c o a s ta l  
c o m m u n itie s  an d  controlling n u isa n c e  s p e c i e s  ca n  con trib ute to  im proving e m p lo y m e n t in th e  
touristic se c to r , e n h a n c in g  th e  quality o f  c o a s ta l  e n v ir o n m e n ts  a n d , taking into a c c o u n t  th e  
potentia l e f fe c ts  o f  in v a d ers  on  c o a s ta l  co m m u n itie s , p reserv in g  th e  availab ility  o f  natural 
r e s o u r c e s .
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Centre of Excellence 
for Baltic Development, Education and Research -  (BALTDER)

Szaniawska A., Dmochowska B.

In s titu te  o f  O c e a n o g r a p h y ,  U n iv e r s ity  o f  G d a ñ s k ,  P o la n d , e m a il:  o c e a s z @ u n i v .g d a .p l

C on tract N o : E V K 3 -C T -2 0 0 2 -8 0 0 0 5 P roject duration : 0 1 /1 2 /2 0 0 2  -  3 0 /1 1 /2 0 0 5

P roject b u d g e t  : €  1 6 0 0  0 0 0 EC contribution  : €  5 7 5  0 0 0

W e b s ite  : w w w .o c e a n .u n iv .g d a .p l/b a ltd e r

Objectives
BA L TD E R  r e flec ts  in d etail th e  r e se a r c h  profile o f  th e  Institute o f  O c e a n o g r a p h y , U niversity  
o f  G d a n sk , an d  th e  m ain  e m p h a s is  o f  th e  project is  put on  th e  r e se a r c h  into th e  a ctu a l s ta te  
a n d  b io lo g ica l, c h e m ic a l an d  p h y sica l p r o c e s s e s  p r o c e e d in g  in th e  c o a s ta l  e c o s y s t e m  o f  th e  
B altic S e a .  BA LTD E R  in te n d s  to s tr e n g th e n  th e  links with nation al an d  international r e se a r c h  
c e n tr e s  an d  im prove th e  a cq u isitio n  a n d  flow  o f  d a ta  on  th e  fun ction in g  o f  m arin e e c o s y s t e m  
a n d  its su s ta in a b le  d e v e lo p m e n t.

First 12 m o n th s o f  th e  a c tiv ities  h ad  o b je c t iv e s  c o n s is te n t  w ith th e  overa ll a im  o f th e  project: 
w h ich  is to  con fron t th e  r e se a r c h  an d  e d u c a tio n a l e ffo r ts  o f  th e  C en tre  with th e  n e e d s  o f  th e  
reg ion . T h e  o b je c tiv e s  include:

•  s u s ta in a b le  u s e  o f  th e  B altic r e s o u r c e s  an d  d e v e lo p in g  m a n a g e m e n t  s t r a te g ie s  for th e  
se a ;

•  d isse m in a tio n  o f  k n o w le d g e  an d  d a ta  on  th e  fun ction in g  o f  th e  Baltic e c o s y s t e m  an d  
o p e n in g  o f  n e w  o p p ortu n ities for further c o o p e r a t io n  -  en ter in g  th e  E u ro p ea n  R e s e a r c h  
A rea;

•  d e v e lo p m e n t  o f  BA L TD ER  a s  a  nation ally  a n d  in ternationally  r e c o g n iz e d  r e se a r c h  an d  
e d u c a tio n  cen tre;

•  r ise  in th e  s ta n d a r d s  o f r e se a r c h  an d  e d u c a tio n  in th e  a r e a  o f  m arin e s c ie n c e s ;

•  in c r e a s e  o f  in te llec tu a l p otentia l an d  ed u c a tio n  o f a  n e w  g e n e r a t io n  o f  sc ie n tis ts ;

•  tra n sfer  o f  sc ien tif ic  k n o w le d g e  to m a n a g e m e n t  an d  h e lp  to r ea c t b etter  to s o c io 
e c o n o m ic  n e e d s  o f  th e  reg ion .

Results
2 0 0 3  w a s  a n  initial y e a r  for th e  p roject. H o w ev er , BA L TD E R  h a s  a lr e a d y  b e c o m e  a  
n ation ally  an d  in ternationally  r e c o g n is e d  r e se a r c h  an d  e d u c a tio n  c e n tr e  in m arine s c ie n c e s .  
T h e  co o p era tio n  h a s  b e e n  s tr e n g th e n e d  through  p la n n ed  a c tiv ities  su c h  a s  sc ien tif ic  v is its , 
w o r k sh o p s , se m in a r s , su m m e r  s c h o o ls ,  c o n fe r e n c e s ,  le c tu r e s , an d  joint p ro jects . S h a red  
e x c h a n g e  o f  sc ien tif ic  k n o w le d g e , v is its  o f  y o u n g  r e s e a r c h e r s  to e x p e r ie n c e d  E u rop ean  
lab o ra to r ies  an d  le c tu r e s  g iv en  b y  o u ts ta n d in g  E u ro p ea n  s c ie n t is ts  ra ised  th e  s ta n d a r d s  o f  
r e se a r c h  an d  e d u c a tio n  in th is a r e a  an d  im proved  com patib ility  b e tw e e n  th e  C en tre  an d  
differen t EU sc ien tif ic  in stitu tes. W h at is m ore o n  th e  b a s is  o f  th is c o o p e r a tio n  BLTD ER  
participan ts h a v e  p rep a red  sc ien tif ic  p u b lica tio n s, p o s te r s , p r e se n ta t io n s , rep orts a n d  h a v e  
b e e n  in vo lved  in n e w  EU 6 F P  in itiatives.

T h e  a ctiv itie s  carried  o u t a n d  p la n n e d  within th e  fram ew ork  o f  B A L TD E R  ad d  k n o w le d g e  o f  
th e  natural an d  a n th r o p o g e n ic  im p a c ts  o n  fu n ction in g  o f th e  B altic e c o s y s t e m  a n d  its 
s u s ta in a b le  d e v e lo p m e n t. T h e  C en tre  a d d r e s s e s  th e  prob lem  o f th e  a ltering stru ctu re o f
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m arin e o r g a n ism s , including th e  o c c u r r e n c e  o f  n o n -n a tiv e  an d  harm ful s p e c ie s .  S o m e  
a ctiv ities  refer  to th e  in flu en ce  o f  en v iro n m en ta l fa c to r s  o n  p h y sio lo g y  an d  b eh a v io u r  of  
m arin e o r g a n ism s . M oreover, m e th o d s  for c o a s ta l  w a te r  quality  a s s e s s m e n t  a r e  b e in g  
d e v e lo p e d  an d  u s e  to s o lv e  en v iro n m en ta l p ro b lem s. E c o lo g ica l ed u ca tio n , lea d in g  to the  
in c r e a s e d  public en v iro n m en ta l a w a r e n e s s  is  a lso  provid ed .

Potential exploitation by end users
M arine s c ie n c e ,  w h ich  is th e  f o c u s  o f BALTDER, is c lo s e ly  re la ted  to th e  i s s u e  o f  th e  Baltic  
en v iro n m en t p rotection . S tu d ie s  in th e  fo llow in g  a r e a s  h a v e  b e e n  carried  ou t in th e  la st  12  
m o n th s o f  th e  project to r ea ch  th e  m ain  o b je c tiv e  o f  th e  C en tre , w h ich  is to  con fron t the  
r e se a r c h  a n d  e d u c a tio n a l effo r ts  o f  th e  C en tre  with th e  n e e d s  o f  th e  region:

• w a te r  quality  m o d e l, th e  p re -o p era tio n a l fo r e c a s tin g  s y s te m  for P o lish  c o a s ta l  w a ters , 
w h ich  will b e  e la b o r a te d  an d  o ffer ed  to th e  loca l authorities;

•  nutrient an d  pollutant load  in d ifferen t c o m p a r tm e n ts  o f  th e  s e a  an d  by th e  ap p lica tion  of  
b ioindicators;

•  risk a s s e s s m e n t  a s s o c ia t e d  with th e  b loom  o f tox ic  phytop lan k ton  s p e c i e s  (r e se a r c h  into  
th e  c a u s e s  o f  harm ful phytop lan k ton  b lo o m s , w h ich  h a v e  a  n e g a t iv e  im p act o n  th e  
recrea tio n a l an d  e c o n o m ic  v a lu e  o f  th e  region);

•  crea tin g  a  C C B A  a lg a l co llec tio n , w h e r e  d ifferen t a lg a l stra in s  will b e  a v a ila b le  for  
e d u c a tio n a l, sc ien tif ic  an d  co m m e rc ia l p u r p o se s ;

•  a d a p ta t io n s  an d  b iom ark ers, w h ich  will b e  u s e d  to  d e te r m in e  a  s ta te  o f  a n  e c o s y s t e m  
an d  a  p otentia l threat o f  s t r e s s o r s  on  fu n ction in g  o f e c o s y s t e m ;

• s o c io -e c o n o m ic  im p lica tion s o f  th e  g o o d s  an d  s e r v ic e s  provid ed  b y  th e  e s tu a r in e  
e c o s y s t e m s .  T h e  d e g r e e  an d  e x te n t  o f  c h a n g e s  in th e  b en th ic  c o m m u n it ie s  in t h e s e  
e c o s y s t e m s  m a y  h a v e  a  d irect im pact o n  f ish e r ie s , tourism , an d  m a y  th u s in flu en ce  th e  
e c o n o m ic  d e v e lo p m e n t  o f  E u ro p ea n  c o a s ts ;

•  m arin e m a m m a ls  b e lo n g in g  to  th e  m o st  e n d a n g e r e d  s p e c i e s  in th e  B altic S e a .

P rom otion a l a ctiv ities , e c o lo g ic a l  e d u c a tio n , an d  d isse m in a tio n  o f  k n o w le d g e  lea d in g  to the  
in c r e a se d  pub lic en v iro n m en ta l a w a r e n e s s  o n  th e  fun ction in g  o f  th e  c o a s ta l  e c o s y s t e m  a re  
provid ed  through  su m m e r  s c h o o ls ,  w o r k sh o p s , se m in a r s , an d  o p e n  le c tu r e s , w e b  p a g e  an d  
b ro ch u res . S o m e  o f  th e  a c tiv ities , s u c h  a s  se m in a r s  an d  m e e t in g s  a r e  a im e d  at  
en v iro n m en ta l o fficer s  an d  o th e r  p e o p le  in te rested  in th e  su s ta in a b le  d e v e lo p m e n t  o f  th e  
B altic reg ion . A ctiv ities o f  th e  C en tre  im prove c o m m u n ica tio n  b e tw e e n  r e s e a r c h e r s  an d  
m a n a g e r s  a t loca l, n a tion al an d  in ternational le v e ls . T h e  co -o p e r a t io n  is fruitful an d  resu lted  
in a  b etter  m a n a g e m e n t  o f  th e  c o a s ta l  reg ion  a n d  im p r o v em en t in its e c o n o m ic  s ta te .
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Bacterial single-cell approaches to the relationship between 
diversity and function in the Sea (BASICS)

Gasol, J.M.1, Lebaron, P.2, Herndl, G.J.3, Hagström, A.4, Bordat, P.5, 
Weinbauer, M.6, Archer, S.D.7, Pernthaler, J.8, Fuchs, B. 8,Thingstad, 

T.F.9, Heldal, M .9, Burkii!, P .H .10, Zubkov, M.V. 10

11n stitu t d e  C i è n c i e s  d e l  M a r -C S I C , B a r c e lo n a ,  C a t a lu n y a ,  S p a in ;  2l_ a b o r a to ir e  d ’ 
O c é a n o g r a p h i e  d e  B a n y u ls ,  F r a n c e ;  N e t h e r l a n d s  In s t itu te  o f  S e a  R e s e a r c h ,  T h e  
N e t h e r la n d s ;  4K a lm a r  U n iv e r s ity , S w e d e n ;  5P ie r r e  F a b r e  D e r m o - C o s m é t iq u e ,  F r a n c e ;  
6L a b . d ’O c é a n o g r a p h i e  d e  V i l le f r a n c h e ,  F r a n c e ;  7P ly m o u th  M a r in e  L a b , UK; 8M a x -  
P la n c k  In s titu te  fü r  M a r in e  M ik r o b io lo g ie , G e r m a n y ,  9U n iv e r s ity  o f  B e r g e n ,  N o r w a y ;  
10S o u th a m p to n  O c e a n o g r a p h ic  C e n t e r ,  U K . C o n ta c t:  p e p g a s o l @ i c m .c s i c . e s

C ontract N o : E V K 3 -C T -2 0 0 2 -0 0 0 7 8 P roject duration : 1 1 /2 0 0 2  -  1 0 /2 0 0 5

P roject b u d g et : €  3 461  6 0 0 EC contribution : €  1 9 1 4  9 6 0

W eb site : w w w .ic m .c s ic .e s /b io /p r o je c ts /b a s ic s

Objectives
By d e v e lo p in g  n e w  m e th o d o lo g ie s , sa m p lin g  different E u rop ean  s e a s  and  through laboratory  
a n d  m e s o c o s m  e x p e r im e n ts ,  p r o je c t  B A S IC S  will a d d r e s s  its  m a in  o b je c t iv e :  The 
identification of the m ost important prokaryotic organisms associated with the 
biogeochemical functioning (in the carbon and sulfur cycling) of the sea, through the 
development of single-cell analysis techniques applied to pelagic microbes. B A SIC S will a ls o  
stu d y  h o w  resilien t th e  link is b e tw e e n  th e  d iversity  an d  th e  C and  S  b io g e o c h e m ic a l cyclin g  
by b a c te r io p la n k to n , in th e  f a c e  o f  th e  m o s t  im p ortan t g lo b a l e n v ir o n m e n ta l c h a n g e s  
e x p e c te d  in E u rop ean  co a s ta l w a ters.

T h e  s e a  c o v e r s  72%  o f  th e  E arth’s  su r fa c e  and  
a n y  b io g e o c h e m ic a l p r o c e s s  that o c c u r s  in it will 
h a v e  a n  e f fe c t  on  th e  w h o le  o f  th e  E arth’s  life  
su p p o rt s y s t e m s . T h e  fu n ction in g  o f  e c o s y s t e m s  
d e p e n d s , to a  la rg e  e x te n t, on  their b iod iversity  
and  k n o w le d g e  o f  th is d iversity  is  a  p rereq u is ite  
for u n d ersta n d in g  h o w  th e y  w ork  an d  pred icting  
h o w  th e  “fu n ctio n ” will resp o n d  to g lob a l c h a n g e .
T h e  m o s t  im p o r ta n t  p r o c e s s e s  in o c e a n  
fu n ctio n in g  a r e  driven  by m ic r o b e s , particularly  
b acteriop lank ton . w h ich  a r e  th e  o n ly  s ig n if ic a n t  
tran sform ers o f  D O C  in th e  o c e a n , r e p r e se n t  the  
la r g e s t  living su r fa c e  a r e a , an d  participate in th e  
rea ctiv ity  o f  c lim a tica lly  a c t iv e  g a s e s  th a t a r e  
e x c h a n g e d  b e t w e e n  t h e  o c e a n  a n d  th e  
a tm o sp h e re .

B acteria  lack, h o w ev er , d istinct m orp holog ica l fe a tu r e s  and  w e  n e e d  th e  recen tly  d e v e lo p e d  
m o lecu la r  b io lo g y  te c h n iq u e s  w h ich  n o w  a llo w  u s  to  ga in  in s ig h ts  into th e  d y n a m ic s  and  
regulation  m e c h a n ism s  o f th e  m icrobial food  w e b

Our u ltim ate g o a l is  to  a d v a n c e  from  a  description of microbial processes to  a  mechanistic 
understanding of the functioning of microbial communities, w h ich  c a n  o n ly  b e  perform ed  if 
th e  k ey  o r g a n ism s r e sp o n s ib le  for e a c h  s t e p  in th e  b io g e o c h e m ic a l cy c lin g  c a n  b e  identified .

íT -vy-rlin^  in  m u rin i."  [Ári-aLliin
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P roject B A S IC S  in te n d s to  fill th is g a p , by d esc r ib in g  b acteria l d iversity  an d  linking d iversity  
to  th e  b io g e o c h e m ic a l ro le  o f  b acteria  in th e  c y c le  o f  o c e a n ic  and  a tm o sp h e r ic  ca rb o n  and  
su lfur. O ur f o c u s  is  a ls o  o n  th e  d e v e lo p m e n t  o f  to o ls  th a t will e v e n tu a lly  b e  u s e d  for  
m onitoring p u r p o se s

Results
M ost o f  th e  sc ien tif ic  a c h ie v e m e n ts  o f yr. 1 a r e  still 
prelim inary. For th e  m o m en t, th e  m o st  re lev a n t o n e  
is  th e  d e v e lo p m e n t  o f  a n  im proved  FISH protoco l 
(C A R D -F IS H ) a n d  th e  a u to m a t iz a t io n  o f  th e  
m icro sco p ica l c o u n ts  o f  s a m p le s  p rep ared  with that 
p rotoco l. S e v e r a l p artn ers h a v e  d o n e  w ork  on  th e  
c o m b in a tio n  o f C A R D -F ISH  an d  a u to r a d io g r a p h y  
fo llo w in g  d ifferen t s t r a te g ie s ,  a n d  s o m e  p a rtn e rs  
h a v e  a lso  put to g e th e r  flow  cy tom etric  sorting  o f  32S -  
14C -, an d  3H -lab elled  o r g a n ic  p recu rso rs . A  fe w  o f  
t h e s e  m e th o d o lo g ic a l im p r o v e m e n ts  h a v e  a lr e a d y  
b e e n  p u b lish ed . All 1 6 S  rDNA s e q u e n c e  d a ta  that 
m ight co rre sp o n d  to m arine b acteria  currently in the  
G en B a n k  d a ta b a s e  w e r e  s e a r c h e d  for and  a n a ly zed  
b y b io -in fo rm a tic s  t e c h n iq u e s  s o  tha t a  c o h e r e n t  
p ic tu r e  o f  th e  s e q u e n c e s  o b ta in e d  to  d a te  
co r r e sp o n d in g  to  cu ltured  an d  un cu ltu red  b a cter ia  
h a s  b e e n  c o n s tr u c te d . T h is  p r o v id e s  th e  too l to  
e v a lu a te  th e  b acter ia  iso la te d  or s e q u e n c e d  in our 
sam p lin g  s ite s .

B A S IC S  will p ro v id e  b oth , a  th o ro u g h  d e sc r ip tio n  o f  b acter ia l r ic h n e s s  d iv ers ity  in th e  
c o a s ta l s e a s  o f  E u rop e, and a  s e r ie s  o f  to o ls  and  p ro to co ls  to  in terrogate individual bacteria  
for their b io g e o c h e m ic a l fu n ction  and  their g e n e t ic  identity. C urrently un cu ltu red  m arine  
b a cter ia  will b e  th e  f o c u s  o f  ou r r e s e a r c h , but th e  S C A  m e th o d s  w e  will b e  d e v e lo p in g , 
im p ro v in g  a n d  f in e -tu n in g  will b e  a p p lic a b le  to  o th e r  m ic r o o r g a n ism s , m o s t  n o ta b ly  
p a th o g e n ic  b acteria  a s s o c ia t e d  with o rg a n ic  load in g . T h u s, th e  k n o w le d g e  g a in e d  from  th is  
p roject will b e  o f  d irect im p o r ta n ce  to  d e te r m in e  1) h ea lth  r isk s a s s o c ia t e d  to an im al or 
h u m an  p a th o g e n s , 2 ) th e  c h e m ic a l quality  o f  w a ter  in term s o f  nutrient and  o rg a n ic  m atter  
lo a d s , s in c e  w e  will b e  d eterm in in g  s o m e  o f th e  fa c to r s  d eterm in in g  th e  e c o s y s t e m  r a te s  o f  
a b so rp tio n  an d  recy c lin g  o f  d is s o lv e d  and  p articu late  o r g a n ic  m atter  an d  3) th e  b io log ica l 
q u a lity  o f w a ter , through  th e  stu d y  o f  th e  fa c to r s  favorin g  th e  term in ation  o f  a lg a l b loom  
e v e n ts .

A n im portant a s p e c t  o f  our p rop osa l c o n c e r n s  th e  iso la tion  an d  m a in te n a n c e  o f  a  v ery  large  
co llec tio n  o f  bacterial stra in s. B acteria  co n stitu te  an  im m e n s e  and  y e t  u n tap p ed  reservo ir  o f  
n o v el s p e c i e s  w ith a  v e r y  w id e  potentia l for c o m p le te ly  n o v e l b io sy n th e tic  p a th w a y s . W e  
v ie w  th is  s tra in  c o lle c t io n  a s  a n  in v a lu a b le  r e s o u r c e  th a t c o m p a n ie s  in te r e s te d  in 
b iop rod u cts cou ld  s c r e e n  for a  variety  o f co m p o u n d s .

W e  will a ls o  e s ta b lis h  b a s e l in e  v a lu e s  for b acter ia l b io d iv ersity  in th e  c o a s ta l  s e a s  o f  
E u ro p e , an d  try to  u n d ersta n d  th e  m a g n itu d e  o f  g e n e t ic  c h a n g e  that c a n  o c c u r  through  
s p a c e  an d  tim e, so m e th in g  n e c e s s a r y  b e fo r e  w e  c a n  m a k e  p red ic tio n s a b o u t  th e  role  o f  
a n th ro p o g en ic  input into m arine e c o s y s t e m s .

References
[1] Pernthaler, J., A. Pernthaler & R. Amann (2003) Appl. Environ. M icrobiol. 69 , 2631-2637

C orrespondence  beween m anual counting 
and fu lly  autom ated evalua tion  o f sam ples 
hybrid ized w ith  various probes, one o f the 
Single-cell analysis techniques developed in 
the fram ew ork  o f Basics. The low er signal- 
to-no ise ratio fo r detection o f probe-positive 
ce lls  w as 1.3 (130%  o f background gray 
value). Picture from[1].
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Bergen Advanced Training Site in Marine Ecology - 
(BATMARE)

Booman, C.1, Giske, J.1

1 U n iv e r s ity  o f  B e r g e n ,  N o r w a y . C le l ia .B o o m a n @ b io .u ib .n o

C on tract N o : E V K 3 -C T -2 0 0 0 -5 7 1 2 9 P roject duration : 1 5 .0 2 .2 0 0 1  -  1 4 .0 2 .2 0 0 5

P roject b u d g e t  : n ot e s t im a te d E C  contribution  : €  2 8 5  0 0 0

W e b site  : w w w .u ib .n o /b a tm a re

Objectives
T h e  B e rg en  A d v a n c e d  Training S ite  in M arine E c o lo g y  -  (BA TM A R E) is a  M arie C urie  
Training S ite  [1], a  fe llo w sh ip  s c h e m e  h o s te d  b y  th e  U n iversity  o f  B e rg en  fu n d ed  by the  
E u ro p ea n  C o m m issio n  through  th e  Im proving H um an R e s e a r c h  P oten tia l P ro g ra m m e from  
F P 5.

A s  a  M arie C urie Training S ite , BATM ARE o ffer s r e se a r c h  training an d  g ra d u a te  c o u r s e s  to  
EU c it iz e n s  w h o  a re  en ro lled  in P hD  p ro g ra m m e s at u n iv ersit ie s  o u ts id e  N orw ay. T h e  
r e se a r c h  training an d  c o u r s e s  tak en  a t  BATM ARE a r e  th u s in teg ra ted  in th e  s tu d e n ts ’ P hD  
p ro g ra m m e s a t their h o m e  u n iv ersities . A p p lica tio n s a r e  su b m itted  d irectly  to BATM ARE, 
w h e r e  a ls o  th e  e v a lu a tio n  p ro ced u re  ta k e s  p la c e , w h ile  th e  final ap p roval re lie s  o n  the  
E u ro p ea n  C o m m issio n .

BATM ARE c o n s is t s  o f c lo s e ly  in terrelated  r e se a r c h  un its w orking to g e th e r  to o ffer  
in terdiscip linary e d u c a tio n  an d  training in m arin e en v iro n m en ta l an d  e c o lo g ic a l  s c ie n c e  
through  r e se a r c h . BATM ARE o ffer s d octora l training in s tu d ie s  o f  m arine p r o c e s s e s ,  
e c o s y s t e m s  a n d  in tera ctio n s, co v er in g  th e  r a n g e  from  m icrobial e c o lo g y  to m acrop lan kton  
a n d  fish , an d  from  p h y sica l an d  o rg a n ism a l p r o c e s s e s  to e c o s y s t e m  d y n a m ic s . T h is w id e  
p e r sp e c tiv e  is  n e e d e d  to im prove ou r u n d ersta n d in g  o f th e  in tera ctio n s o f  e c o lo g ic a l  
p r o c e s s e s  in m arin e e c o s y s t e m s .

T h e  U niversity  o f  B e rg en  is s itu a te d  id ea lly  for m arine s c ie n c e s .  T h e  w ea lth  o f  d ifferent 
m arine b io to p e s , including a r e a s  with low  
a n th r o p o g e n ic  in flu en ce , w ithin e x c e p tio n a l sh ort  
g e o g r a p h ic a l d is ta n c e s , fa c ilita te s c o m p a ra tiv e  s tu d ie s  
a n d  p ro v id es  a  high d iversity  o f  m arin e o r g a n ism s  for 
ex p er im en ta l s tu d ie s . In add ition , th e  rich c h o ic e  o f  
ex p er im en ta l e n v ir o n m e n ts  from  h ighly con tro lled  lab  
c o n d itio n s , m ed iu m  con tro lled  m e s o c o s m s ,  land lo ck ed  
a n d  o p e n  fjords, to th e  o p e n  s e a ,  m a k e s  B e rg en  a  
highly v a lu a b le  s ite  for m arine en v iro n m en ta l P hD  
s tu d ie s .

T h e  m ain  o b je c tiv e  o f  th e  project is  to b en efit  E u ro p ea n  P hD  s tu d e n ts  by offering them  
r e se a r c h  training in M arine E c o lo g y  to c o m p le m e n t their P hD  s tu d ie s  a t their h o m e  
u n iv ersities . A s  h o st , th e  U niversity  o f  B e rg en  b e n e f its  from  e x p a n d in g  its E u ro p ea n  netw ork.
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Results
T h ere  h a s  b e e n  a  w id e sp r e a d  in te rest  in th e  
BATM ARE activity a n d  m o st  o f  th e  p r o p o sa ls  
r e c e iv e d  h a v e  b e e n  o f  h igh quality. During  
2 0 0 1 -2 0 0 3 , 1 4  fe llo w s  h a v e  b e e n  su p p o rted , 
a c c o u n tin g  for 6 0  fe llo w -m o n th s . S e v e n  o f  th e  
fe llo w s  w e r e  w o m e n , an d  tw o o f  them  h a v e  
a lrea d y  o b ta in ed  their P h D s. T h e  fe llo w s  c a m e  
from  u n iv ersit ie s  in 8  d ifferent EU co u n tr ie s . A s  
N orw ay is an  A s so c ia te d  C ountry, BATM ARE  
h a s  n ot b e e n  a llo w ed  to  h o s t  s tu d e n ts  from  
o th e r  A s so c ia te d  C ou n tr ies. A s  from  M ay 2 0 0 4 ,
BATM ARE will a ls o  w e lc o m e  s tu d e n ts  from  th e  
n e w  M em b er S ta te s .

R e s e a r c h  training p ro jects  gra n ted  u n d er  BATM ARE:

•  D e v e lo p m e n t o f  a life h istory  m o d e l o f  th e  d istribution  o f  life s t a g e s  o f  co m m o n  
c o p e p o d s  in G ullm arsfjorden , S w e d e n . J o se fin  T ite lm an , G öteb o rg  U niversity

•  E cological m odellin g  o f  a n o x ic  s itu a tio n s  in e s tu a r in e  z o n e s  w ith o u t tidal forcing. 
X avier d e  P edro P u e n te , U n iversity  o f  B arcelona

•  R e sp o n se  o f  th e  CYPIA-Iike protein  in m u s se ls  a fter  e x p o su r e  to  o rgan ic  p o llu tan ts. 
Henrik J o n ss o n , R ostock  U niversity

•  M odelling s iz e  d istribution  in m arine m icrobial fo o d  w e b s  w ith  A -life in d iv id u a l-b ased  
m o d e ls  u sin g  neural n e tw o rk s an d  g e n e t ic  a lgorith m s. M iguel A ngel R od rigu ez Arias, 
U niversity  o f  B arcelona

•  C om bin ing a c o u stic  an d  traw l d a ta  for a b u n d a n c e  e s t im a te s , e x p e r t s y s t e m s  -  neural 
n etw o rk s. S u za n n a  N eville, U niversity  o f  L eicester.

•  G en etic  stru ctu re  and  p h y lo g eo g ra p h y  o f  P o m a to sch is tu s  m in u tu s, P. lozanoi an d  P. 
m icrop s on  th e  B elgian  an d  E uropean C on tin en ta l S h e lf  an d  In th e  M editerranean  
S e a . Els G y se ls , C atholic U niversity  o f  L euven .

•  P h e n o ty p e-en v iro n m en t in te ra ctio n s and  se le c t iv e  p r o c e s s e s  in th e  early  life h istory  o f  
fish . A n d ers B ang, U niversity  o f  A arhus.

•  M orphom etrie , M eristic an d  g e n e t ic  a n a ly se s  o f  redflsh  from  th e  Faroe Is la n d s. 
D o lo res G arab an a, U niversity  o f  V igo.

•  Marine v iro logy: live c y c le s  o f  v ir u se s  th a t  in fect Emiliania huxley i. Joaqu ín  M artinez  
M artinez, U n iversity  o f  P lym outh

•  A sse s s in g  th e  in tera ctio n s b e tw e e n  p o p u la tio n s o f  th e  e n d a n g e r e d  s p e c ie s  o f  m arine  
turtle  C aretta ca retta  an d  th e  en v iro n m en t a t  th e  individual level w ith  d e v e lo p m e n t  o f  
c o m p lem en ta ry  m o d e lin g  a p p r o a c h e s  (IBM s - M etapopulation  m o d e ls ) . A n ton ios  
M azaris, U n iversity  o f  th e  A e g e a n .

•  C arbon b io g e o c h e m sitr y  on  th e  co n tin en ta l sh e lv e s  o f  th e  Nordic S e a s . N icoletta  
R uggieri, U n iversity  o f  G en oa

•  E n cou n ter r a te s  b e tw e e n  b en th ic  o r g a n ism s and  p artic les a t  th e  s h e lv e s , th e  sh e lf  
e d g e  and  sh e lf  s lo p e s  a lo n g  N orw ay. Elisa R a vagn an , U n iversity  o f  V en ice

•  M odelling th e  evo lu tio n  o f  d isp ersa l b eh av iou r. S im o n e  H einz, U FZ-C entre for 
E nvironm ental R esearch  Leipzig

•  T h e  e c o lo g y  o f  w h itin g  (M erlangius m er la n g u s L.) an d  p oor co d  (T risop teru s m in u tu s  
L.) in th e  C eltic S e a . O on a g h  D w a n e , N ational U niversity  o f  Ireland, G alw ay (from  
2 0 0 4 )

References
[1]. h ttp ://w ww .cord is.Iu/im provinq/fe llow ships/hom e.htm
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Bergen Marine Food Chain Research Infrastructure - (BERGEN 
MARINE)

Booman, C.1, Aksnes, D .1

1 U niversity o f B ergen , Norway. C le lia .B oom an@ bio .u ib .no

C on tract N o : H P R I-C T -19 9 9 -0 0 0 5 6  

a n d  H P R I-2 0 0 2 -0 0 1 8 1

P roject duration : 0 1 .0 1 .2 0 0 0  -  3 1 .1 2 .2 0 0 2

an d  0 1 .0 6 .2 0 0 2  -  2 8 .0 2 .2 0 0 4

P roject b u d g e t  : not e s tim a te d EC contribution  : €  9 0 0  0 0 0  an d  €  2 9 1  6 5 0

W e b site  : w w w .u ib .n o /b era en m a r in e

Objectives
T h e  m ain  o b je c tiv e  o f  th e  project is  to  b en efit  E u ro p ea n  r e s e a r c h  t e a m s  b y  g iv ing them  
a c c e s s  to a  u n iq u e s e t  o f  m arin e r e s e a r c h  in sta lla tio n s a t th e  U niversity  o f  B e rg en  an d  th e  
Institute o f  M arine R e s e a r c h . B E R G E N  M ARINE w o rk s a s  a n  u m brella  for m ultip le short-term  
r e se a r c h  p ro jects  c o n d u c te d  by g u e s t  sc ie n t is ts , an d  co n tr ib u tes to:

•  In c r e a se  th e  m obility  o f  E uropean r e sea rch ers
•  Im p rove th e  u se  o f  e x is te n t  resea rch  in frastructure
•  In c r e a se  tra n seu ro p ea n  co o p era tio n

A ctiv ities or ien ted  to facilita te  th e  m obility o f  r e s e a r c h e r s  an d  to o p tim ise  th e  u s e  o f  e x is te n t  
infrastructure a c r o s s  E u rop e w e r e  in trodu ced  in 1 9 8 9  with th e  L arge In sta lla tion s P lan  u n d er  
th e  2 nd F ram ew ork  P ro g ra m m e (F P 2 ). T h e  c o n c e p t  h a s  b e e n  p r e se n t  an d  ev o lv in g  through  
all th e  s u b s e q u e n t  fram ew ork  p r o g ra m m e s. B E R G E N  M ARINE h a s  b e e n  fu n d ed  by th e  
A c c e s s  to  R e s e a r c h  Infrastructures activ ity  in F P 5 , an d  p rev io u sly  by F P 4  [1].

B E R G E N  M ARINE is a  s e t  o f  c o m p le m e n ta r y  an d  c lo s e ly  in tegrated  in sta lla tio n s offer ing a  
rare com b in a tio n  o f  p o ss ib ilit ie s  for la b o ra to ry -b a sed  an d  field  r e s e a r c h  s tu d ie s  o n  m arine  
e c o s y s t e m s ,  their living r e s o u r c e s  an d  th e  p roduction  o f  m arin e o r g a n ism s. T h e  in sta lla tion s  
c o v e r  th e  r a n g e  from  ex p er im en ta l lab o ra to r ies  an d  m e s o c o s m s  to o b ser v a tio n a l p latform s 
g iving a c c e s s  to a  s e r ie s  o f  u n iq u e h a b ita ts  an d  m o d e l e n v ir o n m e n ts  in th e  vicinity o f  B e rg en . 

E xp erim en ta l s y s t e m s

H ighly con tro lled  s y s t e m s  

C ulture ro o m s  

Larval fish  rearing unit 

Q u aran tin e  units  

S ilo  rearing ta n k s  

Indoor fish  ta n k s  

M e s o -s c a le  units

F ish  p e n s  an d  c a g e s

L a n d -b a sed  an d  floatin g  m e s o c o s m  (picture)

S e a w a te r  b a s in s  

S e m i-e n c lo s e d  la g o o n  

Natural s y s t e m s

S p e c ia l h a b ita ts  & m o d e l en v iro n m en ts , a c c e s s ib le  through:

E sp e la n d  B io log ica l S tation  

R e s e a r c h  v e s s e l s  

D e e p  s e a  RO V
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Results
B E R G E N  M ARINE o ffer s a c c e s s  to 7  c o m p le m e n ta r y  in sta lla tio n s , an d  it c a n  b e  c o m p a red  
with a  netw ork  o f in frastructures from  d ifferent o p era to rs  with a  h igh ly  in tegrated  
m a n a g e m e n t . T h e  con tra ct o ffer s h igh v a lu e  for m o n e y  in term s o f  c a p a c ity  d e liv ered , 
sc ien tif ic  resu lts , contribution  to  c a r e e r  d e v e lo p m e n t  o f  y o u n g  s c ie n t is ts , a s  w ell a s  
contribution to th e  E u ro p ea n  R e s e a r c h  A rea .

T h e  p rev io u s  an d  running c o n tra c ts  h a v e  resu lted  in m o re  than  7 0  p e e r -r e v ie w e d  sc ien tific  
p u b lica tion s, se v e r a l  P hD  t h e s e s  an d  a lm o st  1 0 0  p r e se n ta t io n s  a t in ternational c o n fe r e n c e s  
(for list o f  sc ien tif ic  p u b lica tio n s s e e :  h ttp ://w w w .ifm .u ib .n o /ls f/artic les.h tm h , b e s id e s  s e v e r a l  
p u b lica tio n s still in p reparation . B E R G E N  M ARINE h a s  h ad  a  p o sit iv e  im pact on  th e  
U niversity  o f  B e rg en  an d  th e  Institute o f  M arine R e s e a r c h , contributing to v isu a lis e  the  
u n iversity ’s  m arin e profile an d  to stren g th en  or e s ta b lish  n e w  co o p era tio n  with r e se a r c h  
g r o u p s  from  a lm o st  e v e r y  E u ro p ea n  c o a s ta l  country.

T h e  B E R G E N  M ARINE activity started  u n d er F P 4  in 1 9 9 6  
a s  th e  “L arge S c a le  Facility for M arine P e la g ic  F o o d  C hain  
R e s e a r c h ” an d  is still k now n a m o n g  s c ie n t is ts  a s  th e  
“B e rg en  L SF ”. S in c e  1 9 9 6 , 2 7 2  s c ie n t is ts  an d  P hD  
s tu d e n ts  h a v e  b e n e f ite d  from  a c c e s s  to  th e  Infrastructure  
(half o f  th em  u n d er  F P 5 ) from  8 0  d ifferent u n iv ersit ie s  and  
r e se a r c h  in stitu tes. T h e s e  u s e r s  h a v e  c o n d u c te d  1 0 9  
in te n s iv e , short-term  r e se a r c h  p ro jects  (3 9  o f th em  u n d er  
F P 5), their a c tiv ities  a t B E R G E N  M ARINE a c c o u n tin g  for 
a p p ro x im a te ly  4 0  w orking y e a r s .

A ccord in g  to  an  a s s e s s m e n t  carried  o u t by an  ex p er t p a n el 
c o m m is s io n e d  by th e  E u ro p ea n  C o m m issio n : The facility 
proposes a large number o f complementary installations and 
laboratories. It is unique for the study o f the marine 
environment. It plays an important role in the research in 
Europe in this field. It allows many institutes to gather 
scientific information and data to develop a new activity. The support is good. The scientific 
impact is very large as shown by the rapidly increasing number o f publications. [2]. R egrettab ly , 
n eith er  B E R G E N  M ARINE nor a n y  o th e r  m arin e r e se a r c h  fa c ilities  h a v e  b e e n  s e le c te d  for 
su p p o rt u n d er th e  T ran sn ation a l A c c e s s  to  R e s e a r c h  Infrastructures s c h e m e  o f  F P 6 , th u s th e  
activity h a s  b e e n  d isco n tin u e d  in 2 0 0 4  with th e  exp iration  o f  th e  F P 5  con tract.

Potential exploitation by end users
E u ro p ea n  s c ie n t is ts  m a y  ap p ly  for a c c e s s  to th e  B E R G E N  M ARINE r e s e a r c h  infrastructure, 
a n d  g e t  sc ien tific , tech n ica l an d  lo g istica l su p p ort, b e s id e s  r e im b u rsem en t o f  travel an d  
s u b s is t e n c e  e x p e n s e s .  A c c e s s  is  norm ally  provided  for a  m inim um  o f th r ee  w e e k s  an d  a  
m axim u m  o f  four m o n th s  p er  u ser .

B e rg en  M arine h a s  a lso  fo s te r e d  interd iscip linary w ork  an d  h a s  h ad  a  s ign ifican t role in th e  
training o f  E u ro p ea n  y o u n g  r e s e a r c h e r s , includ ing contribution  to P hD  d isse r ta tio n s . In 
particular s o m e  p ro jects  u sin g  ex p er im en ta l e c o s y s t e m s  ( m e s o c o s m s )  h a v e  brought to g e th e r  
e x p e r ie n c e d  sc ie n t is ts , p o std o c to ra l r e s e a r c h e r s , s tu d e n ts  an d  te c h n ic ia n s  from  different 
sc ien tif ic  f ie ld s  an d  o r g a n isa t io n s  in d ifferent co u n tr ies .

References
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[2] Anon. (2002) Assessm ent R eport fo r Transnational A ccess C ontract (FP5, AR I). European C om m ission. 3 pp
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Biotechnologies from the Deep - (BIODEEP)
Cornelii, C.1, Bianchi, A .2, Gerber, H.W.3, Clauss G.4, Bolhuis H.5, 

McGenity T.6, Timmis K .7, Thomson J.8, Varnavas S.P.9, De Lange 
G.J.10, TselepidesA.11, Giuliano L .12, Bloch J.-F.13, Gasparoni F .14 and 

BIODEEP Scientific Team*

cesare .corselli@ unim ib .it

1 C on sorzio  N azion a le  Interuniversitario per le S c ie n z e  del Mare -  C oN IS M a;2 
Laboratoire d e  M icrobiologie Marine - M arseille ; 3 T ech n isch e  F ach h o ch sch u le  Berlin 

- U niversity o f A pplied S c ie n c e s ;  4 T ech n isch e  U niversität Berlin - T echnical 
University Berlin; 5 Laboratory for Microbial E co logy  - U niversity o f G roningen; 6 

D epartm ent of B iological S c ie n c e s  - University o f E ssex ; 7 Institut fur M ikrobiologie - 
T echn ica l University B raunschw eig; 8 Natural Environm ental R esea rch  C ouncil - 

Southam pton  O cean ograp h y  Centre; 9 D epartm ent of G eo lo g y  - U niversity of Patras;
10 Faculty of Earth S c ie n c e s  - University o f Utrecht; 11 Institute o f Marine B iology of 

Crete; 12 Istituto S p erim en ta le  T a la ssogra fico  - C NR  M essina; 13 P R O T E U S N im es; 14
TECNOM ARE S .p .A . o f V en ez ia

C on tract N o : E V K 3 -2 0 0 0 -0 0 0 4 2 P roject duration : 0 4 /2 0 0 1  -  0 3 /2 0 0 4

P roject b u d g e t  : €  3  7 4 3  8 5 0 E C  contribution : €  2  7 3 3  4 3 7

W e b site  : w w w .a eo .u n im ib .it /B io D ee o /B D .h tm

Objectives
B IO D E E P  P roject p r o p o s e s  th e  exp lora tion  o f  u n iq u e h ab ita ts, n a m e ly  th e  d e e p - s e a  
h y p e r sa lin e  a n o x ic  b a s in s  (D H A B s) o f  th e  E a stern  M ed iterran ean , a n d  th e  iso la tion  an d  
cu lture o f  m arin e m icro o rg a n ism s, th e reb y  offer ing n e w  o p p ortu n ities for d isc o v e r y  o f  n o v e l 
c h e m ic a ls  w ith d ifferent potentia l a p p lica tion  o f E u ro p ea n  in terest.

T h e  principal o b je c tiv e s  o f th e  P roject are:

- to d e v e lo p  an d  u s e  n e w  in stru m en ts an d  n e w  te c h n iq u e s  for g e o c h e m ic a l an d  m icrobial 
exp lora tion  o f  th e  D H A Bs;

- to s tu d y , through c h e m ic a l an d  p h y sica l a n a ly s e s  o f  s a m p le s  (tak en  during th e  2  p la n n ed  
sp e c if ic  c r u is e s ) , th e  overly in g  w a te r  co lu m n , b r in es an d  s e d im e n ts  o f  four a n o x ic  b a sin s;

- to stu d y , by m icrob io log ica l sa m p lin g  in th e  four b a s in s  (during th e  2  sp e c ific a lly  p la n n ed  
c r u is e s ) , th e  d iv ers ity /p h y lo g en y  o f naturally occurring co m m u n itie s ,

- to  iso la te  m icro o rg a n ism s an d  to c h a r a c te r ise  o f  th e  iso la te s , to a s s e s s  m icrobial m eta b o lic  
a ctiv ities , g e n e t ic  a n d  e n z y m o lo g y  o f  m icrobial iso la te s .

T h e s e  o b je c t iv e s  a r e  a d d r e s s e d  u sin g  d ifferent an d  m od ern  te c h n iq u e s  in 7  E u rop ean  
lab o ra to r ies  to e n su r e  a  g o o d  quality  control o f  th e  resu lts . M olecu lar  a n a ly s is , d ifferent 
iso la tion  a n d  cu lture te c h n iq u e s , s c r e e n in g  o f D N A  an d  R N A  s e q u e n c e s  o f  stra in s, g e n e s ,  
e n z y m e s ,  se c o n d a r y  m e ta b o lite s  an d  cellu lar c o m p o n e n ts  a r e  s o m e  o f th e  b io log ica l 
t e c h n iq u e s  that a re  b e in g  u s e d  during th e  project.
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Results
W ithin B IO D E E P, an  ex is tin g  d e e p - s e a  V e h ic le  M O D U S , c a p a b le  to h a n d le  h e a v y  p a y lo a d s, 
d e s ig n e d  an d  d e v e lo p e d  within p rev io u s  EU p rojects, h a s  b e e n  sp ec ifica lly  a d a p te d  to fulfil 
th e  n e w  p u r p o se s , a ls o  with th e  d e v e lo p m e n t  o f  n e w  sc ien tif ic  p a c k a g e s .

G eo lo g ic a l an d  g e o c h e m ic a l a n a ly s e s  on  b rin es, s u s p e n d e d  m atter an d  s e d im e n ts  in th e  
a n o x ic  b a s in s  d e fin e d  th e  m ain p r e se n t-d a y  an d  p a s t  f lu x e s  an d  p r o c e s s e s  a ctin g  in th e  
D H A B s en v iron m en t.

A n a ly s is  o f s p e c i e s  d iversity , co m m u n ity  stru ctu re an d  p h y to g en y  o f  m icro -o r g a n ism s an d  
m eio fa u n a  in th e  D H A B s r e v e a le d  that e a c h  b a sin  h a s  its o w n , u n iq u e  m icrobial an d  
m eio fa u n a l com m u n ity . A m o n g  th e  identified  m icro o rg a n ism s, se v e r a l  n o v e l s p e c i e s  h a v e  
b e e n  d isc o v e r e d  o f  w h ich  o n ly  uncu ltured  c lo n e s  w e r e  k now n or  n o  o th e r  re la tiv es  w e r e  e v e r  
identified  b efo re .

Isolation  o f  m icro o rg a n ism  from th e  D H A B s resu lted  in a  cu lture co llec tio n  o f  o v e r  4 0 0  stra in s  
r ep resen tin g  m a n y  d ifferent, an d  n ew , g e n e r a . A  w id e  d iversity  o f  o r g a n ism s  h a v e  b e e n  
iso la te d  an d  e a c h  b a sin  s e e m s  to s e le c t  for d ifferent ty p e s  o f  m icro o rg a n ism s.

T h e  stu d y  o f th e  m icrobial activ ity  o f  natural b a cter ia  c o n so r tia  an d  th e  p h y sio lo g ica l  
ch ara cter iza tio n  a n d  th e  m eta b o lic  a c tiv ities  a m o n g  m icrobial is o la te s  sh o w e d  that 
m icro o rg a n ism s a r e  a b le  to d e v e lo p  in th e  e x tr e m e  co n d itio n s  o f  th e  D H A B s.

S e v e r a l stra in s  w e r e  identified  with m eta b o lic  a c tiv ities  that co u ld  b e  in terestin g  for further  
b io te ch n o lo g ica l a p p lica tio n s , su c h  a s  stro n g  hydrolithic a c tiv ities  (p r o te a se , l ip a s e -e s te r a s e ,  
g lu c o s id a s e , p h o s p h a ta se ) ,  p o ly sa c c a r id e s  an d  b io su r fa c ta n ts  p roduction , antim icrobial 
activity, grow th on  aro m a tic  c o m p o u n d s  a s  ca rb o n  so u r c e .

Potential exploitation by end users
T h e  p ecu lia r  en v iro n m en t o f th e  D H A B s w a s  sh o w n  to h o s t  a  larg e  b iod iversity , with th e  
m ajority o f  m icrobial s p e c i e s  still b e in g  uncu ltured  or un identified . W ithin B IO D E E P  th e  
p o ssib ility  to u s e  D H A B s o r g a n ism s  to  d e v e lo p  n e w  p ro d u cts for th e  b en efit  o f  h u m an  health  
an d  industry is a s s e s s e d .

T h e  re su lts  h a v e  a  w id e  r a n g e  o f  potentia l a p p lica tio n s  for th e  u se r  com m u n ity , that is 
identified  in th e  fo llow in g  se c to r s :  i) in d u str ies  for fo o d  im p lem en ta tion  an d  s to r a g e , ¡i) 
in d u str ies  for m a s s  p roduction  o f in terestin g  c o m p o u n d s  (ferm en tors); iii) c le a n in g  in d u str ies  
(d e ter g en ts );  iv) p h a rm a c eu tica l in d u str ies (d ru g s an d  sta b ilis in g  co m p o u n d s);  v ) co a l  
in d u str ies (desu lfu rica tion ).

* B IO D E E P  S c ien tific  T e a m  (listed  b y  a lp h a b e tic  order): Borin S .1, C a lore  D .14, D affon ch io  
D .1, D ’Auria G .12, G o ly sh in  P .7, G reen  D .8, H atziyanni E .11, H oog  S .4, H ubner A .10, 
L am padariou  N .11, L a n g n er  W .3, M alinverno E .1, Marty D .2, M orel F .2, R avot G .13, S a s s  A .6, 
S carfl S . 1, Tam burini C .2, va n  d er  W ielen  P .5, Y ak im ov M .12
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Bonus for Baltic Sea Science- Network of Funding Agencies - 
(BONUS)

Kononen, K. (co-ordinator)

A cad em y  of Finland, e-m ail: k a isa .kononen@ aka.fi

C on tract No: E R A C -C T -2 0 0 3 -5 1 0 2 0 4 P roject duration: 2 0 0 4 -2 0 0 7

P roject b u d get: 3  0 2 9  4 5 3  E uros E C  contribution: 100%

W e b site  : w w w . ba Iticsea resea rch  .n e t

Objectives
T h e  Baltic S e a  is rece iv in g  a n  in crea s in g  a tten tion  a t nation al an d  international le v e ls .  
S u sta in a b le  u s e  o f  th e  living an d  non-liv ing r e s o u r c e s  o f  s e a s  h a s  to b e  b a s e d  on  a  stron g  
sc ien tif ic  fou n d ation . N etw o rk s o f  s c ie n t is ts  an d  r e se a r c h  in stitu tes a s  w ell a s  in ternational 
m a n a g e m e n t  a g r e e m e n ts  a lrea d y  e x is t  in th e  B altic S e a  reg ion , but further p r o g r e s s  in 
crea tio n  o f th e  Baltic M arine R e s e a r c h  A rea  is b lo ck ed  b y  th e  lack  o f  c o -o p e r a tio n  o n  the  
lev e l o f  fund ing  o r g a n isa t io n s .

T h e  m ain  o b je c tiv e  o f  B O N U S  is to form  a  netw ork  an d  partnersh ip  o f  k ey  a g e n c ie s  fund ing  
a im ing  at d e e p e n in g  th e  u n d ersta n d in g  o f c o n d itio n s  for s c ie n c e -b a s e d  m a n a g e m e n t  o f  
en v iro n m en ta l i s s u e s  in th e  B altic S e a .  S p e c if ic  o b je c t iv e s  include:

•  C o n tin u ou s an d  sy s te m a tic  co llec tio n  an d  e x c h a n g e  o f  in form ation  and b e s t  practice  
a t d ifferen t s t a g e s  o f  particular nation al or reg ion al p ro g ra m m e s

•  C reation an d  m a in te n a n c e  o f  u ser-fr ien d ly  In tern et b a se d  com m u n ica tio n  and  
n etw ork in g  for th e  a c c e s s  o f  in form ation  a b o u t o n g o in g  r esea rch , d a ta b a s e s  and  
m arine resea rch  facilities o p era tin g  in th e  Baltic S e a  reg ion

•  Facilitating th e  sy n er g istic  u se  o f  m arine resea rch  infrastructure in th e  Baltic S ea  
reg ion

•  Id en tification  o f  k n o w le d g e  g a p s  in ord er  to  d e f in e  to p ic s  for fu tu re  p ro g ra m m es.
•  S y ste m a tic  a n a ly sis  and  rem oval o f  ad m in istra tive  barriers h indering tran s-n a tio n a l 

jo in t resea rch  p ro g ra m m e s in th e  Baltic S ea  reg ion
•  D urable in tegration  o f  nation al m arine resea rch  fund ing  s c h e m e s  in n e w  EU M em ber  

S ta te s
•  In tegra tion  o f  RTD fun d in g  a g e n c ie s  w ith  o th e r  a c to rs  an d  n e tw o rk s in th e  Baltic s e a  

resea rch  area .
•  Id en tification  o f  sy n er g ism  th a t  m igh t b e  a c h ie v e d  by jo in t p o st-g r a d u a te  train ing in 

m arine s c ie n c e s  in th e  Baltic S e a  reg ion
•  T o se r v e  a s  a pilot e x e r c is e  for a b road er E uropean w id e  n etw ork ing  o f  resea rch  

fun d in g  a g e n c ie s  o p era tin g  in th e  field  o f  m arin e resea rch

Expected results
E x p e c te d  r e su lts  o f  th e  project are:

•  BONUS portal will s e r v e  a s  a com m u n ica tio n  to o l an d  a g a te w a y  to  th e  in form ation  on  
th e  Baltic S e a  s c ie n c e

• M ech an ism s in volved  in nation al fun d in g  o rg a n isa tio n s will reach  th e  s ta tu s  w h e r e  a 
jo in t m ultinational Baltic S e a  resea rch  p ro gram m e is fea s ib le

• A jo in t Baltic S ea  resea rch  p rog ra m m e will b e  lau n ch ed
• M ech an ism s o f  sh a re d  u se  o f  m arine resea rch  infrastructure will b e  d e fin e d  and  

a g r e e d
• C o m p lem en tarity  o f  p o stg r a d u a te  train ing in m arine s c ie n c e s  will b e  im proved
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•  In tegra tion  o f  th e  Baltic S e a  resea rch  fun d in g  w ith  m arine en v iro n m en ta l p o lic ies  will 
b e  Im proved

Potential exploitation by end users
A  la rg e  grou p  o f potentia l e n d  u s e r s  will b en efit  from B O N U S  fin d in g s an d  c o -o p era tio n  
e x p e r ie n c e s . M arine r e se a r c h  p ro g ra m m e m a n a g e r s  will b en efit  from  th e  e x c h a n g e  of  
inform ation a b o u t p ro g ra m m e m a n a g e m e n t  an d  from  th e  c o -o p era tio n  with o th e r  m a n a g e r s . 
M arine s c ie n t is ts  will b en efit  from  th e  crea tio n  a n d  m a in te n a n c e  o f  th e  inform ation portal 
w h ich  c o lle c t s  all r e lev a n t inform ation a b o u t r e se a r c h  fund ing  op p ortu n ities. E nvironm ental 
a u th orities will b en e fit  from  im proved  co m m u n ica tio n  with sc ie n t is ts . T h e  b en efit  for  
p olitic ian s a r is e s  from  th e  b o lster in g  up th e  N orthern D im en sio n  o f  th e  E u ro p ea n  U nion an d  
th u s c o m p le m e n tin g  th e  e c o n o m ic  grow th  in th e  Baltic S e a  reg ion . L arge pub lic will b en efit  
by ga in in g  inform ation a b o u t m arin e s c ie n c e  a n d  r e s e a r c h  fun d in g . E x p e r ie n c e  is  brought to 
th e  a tten tion  o f  th e  preparatory  a n d  im p lem en tin g  p h a s e s  o f  o th e r  reg ion a l an d  p an -  
E u ro p ea n  E R A -N E T s: B O N U S  will b e  p r e se n te d  in s u c h  fo ru m s (sy m p o s ia , c o n fe r e n c e s ,  
w o r k sh o p s  e tc .)  w h e r e  re lev a n t a c to r s  c o n v e n e .
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Integrating New Technologies for the Study of Benthic 
Ecosystem Response to Human Activity: Towards a Coastal 

Ocean Benthic Observatory - (COBO)
Shimmield, G.B.*

S c o t t i s h  A s s o c ia t io n  fo r  M a r in e  S c i e n c e ,  S c o t la n d ;  E m ail:  
g r a h a m .s h im m ie ld @ s a m s .a c .u k

C on tract No: T o b e  con firm ed P roject Duration: 0 2 /2 0 0 4  -  0 1 /2 0 0 7

P roject B udget: € 3 ,3 4 0 ,0 0 0 EC C ontribution: € 2 ,0 0 0 ,0 0 0

W eb site :  w w w .c o b o .in fo

Abstract:
C o a sta l e c o s y s t e m s  a re  particularly vu ln era b le  to  a n th r o p o g e n ic  perturbation , a ffec tin g  
biod iversity  an d  e c o s y s t e m  stability  an d  r e s ilie n c e . S h a llo w  w a te r  s e d im e n ts  an d  their 
a s s o c ia t e d  b iota  r e p r e se n t  a  reserv o ir  for b iod iversity , h o stin g  restin g  an d  rep rod u ctive  
s t a g e s  o f  p lan kton ic o r g a n ism s, an d  regu lating  ca rb o n  an d  nutrient b io g e o c h e m ic a l c y c le s .  
H o w ev er , th e  re la tion sh ip  b e tw e e n  tightly c o u p le d  b io lo g ica l an d  g e o c h e m ic a l p r o c e s s e s  in 
th is en v iro n m en t is poorly  d efin e d  with r e s p e c t  to their tem p oral an d  sp a tia l variability. T h e  
o vera ll o b je c tiv e  o f  C O B O  is to in te g ra te  e m e r g in g  an d  in n ov a tiv e  t e c h n o lo g ie s  from  different 
d isc ip lin e s  (p h y s ic s , ch em istry , b io logy , im a g ery ) to  p rovid e in situ m onitoring o f  se d im e n t  
h ab ita ts, a  k ey  c o m p o n e n t  o f  c o a s ta l  m arine e c o s y s t e m s ,  in ord er  to u n d ersta n d  c o m p le x  
in tera ctio n s b e tw e e n  th e  b iota  (function  an d  d iversity ) an d  their c h e m ic a l en v iron m en t. 
E xisting te c h n o lo g ie s  h a v e  lim ited sp a tia l an d  tem p ora l sa m p lin g  r e so lu tio n s  w h ich  h a s  
h a m p er ed  p r o g r e s s  in d eterm in in g  k ey  p a r a m e te r s  an d , in ex p la in in g  b io g e o c h e m ic a l  
p a ttern s /  p r o c e s s e s  an d  in m od ellin g  e c o s y s t e m  d y n a m ic s . Im proved  in situ t e c h n o lo g ie s  
a re  required  to p rovid e  r igorou s sc ien tif ic  inform ation on  p r o c e s s e s  regu lating  th is u n iqu e  
a n d  fragile  habitat an d  for a s s e s s in g ,  controlling an d  m inim ising h u m an  im p act on  E u rop ean  
c o a s ta l  w a te r s  th u s a d d r e ss in g  so c ie ta l  n e e d . O rg a n ism -se d im e n t p r o c e s s e s ,  w ith both  
e n h a n c in g  an d  m ed ia tin g  e f fe c ts , a re  still poorly  u n d ersto o d  in sh a llo w  w a ter  s e d im e n ts  that 
r e c e iv e  th e  bulk o f  a n th r o p o g e n ic  d istu rb a n ce . T h e  co m b in a tio n  o f  in n o v a tiv e  in stru m en ts  
from  d ifferent sc ien tif ic  d isc ip lin e s  will provide pow erfu l to o ls  to s ign ifican tly  a d v a n c e  our  
u n d ersta n d in g  o f  o rg a n ism  -se d im e n t  re la tio n s u n d er  d y n a m ic  c o a s ta l  c o n d itio n s  an d  
e n h a n c e  p red ictive capab ility . C O B O  r e p r e s e n ts  a  m ajor s te p  to w a rd s th e  d e v e lo p m e n t  o f  
p erm a n en tly  op era tin g  b en th ic  o b se r v a to r ie s  for c o a s ta l  m a n a g e m e n t

Objectives and Expected Results:
T h e  prim ary o b je c tiv e  o f  C O B O  is to in teg ra te  e m e r g in g  an d  in n o v a tiv e  t e c h n o lo g ie s  from  
d ifferent d isc ip lin e s  (p h y s ic s , ch em istry , b io logy , im a g ery ) to  p rovid e for in situ m onit oring of  
s e d im e n t  e c o s y s t e m s  in ord er to u n d ersta n d  th e  c o m p le x  in tera ctio n s b e tw e e n  th e  b iota  
(their fu n ction in g  an d  d iversity), th e  c h e m ic a l en v iro n m en t an d  en v iro n m en ta l p ertu rb ation s / 
re la x a tio n s  within th e  c o a s ta l  en v iro n m en t. T h is is  to b e  a c h ie v e d  through:

■ Integration o f se d im e n t  profile im a g ery  (S P I) an d  O p to d e s  will c o n s is t  o f cou p lin g  t h e s e  
s y s t e m s  to e n a b le  their s im u lta n e o u s  d e p lo y m e n t. T h is will th en  a llow  for th e  
m e a su r e m e n t  o f b i-d im en sio n a l f ie ld s  o f  o x y g e n  with a  v isu a l link to m acrofau n a l 
m o v e m e n t.

■ D e v e lo p m e n t o f a  s c a le  in teg ra ted  se d im e n t  d istu rb er that will b e  c o u p le d  to a  fram e  
a llow in g  th r e e -d im e n sio n a l p osition in g . T h e  control an d  d istu rb ed  z o n e s  will b e  m onitored  
co n tin u o u s ly  u sin g  digital c a m e r a s  an d  m icro-profilers w ith o x y g e n  m ic r o e le c tr o d e s  an d , 
at th e  start an d  en d  p o in ts , by e x a m in in g  se d im e n t  c o r e s . T h is will a llow  th e  in v estig a tio n
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o f b iod iversity  sh ifts  in r e s p o n s e  to perturbation an d  th e  c h a n g in g  c h e m ic a l con d ition  of  
th e  se d im e n t.

■ D e v e lo p m e n t o f  a  c h a m b e r  c a p a b le  o f  regu la ting  o x y g e n  (o x y sta t)  e q u ip p e d  with nitrate  
s e n s o r s  that will a llo w  th e  in v estig a tio n  o f  n itrogen  recyc lin g  u n d er a  c o n s ta n t  o x y g e n  
co n cen tra tio n . T h is will s u b s e q u e n tly  b e  o p tim ise d  with th e  m an ip u la ted  b en th ic  c h a m b e r  
e x p e r im e n ts .

■ Integration o f  m an ip u la ted  b en th ic  c h a m b e r s  c a p a b le  o f particle add ition  an d  se d im e n t  
r e s u sp e n s io n . T h e s e  c h a m b e r s  will a llow  particle or liquid add ition  (e .g . a lg a e , oil) and  
se d im e n t  r e s u s p e n s io n  by ch a n g in g  stirring s p e e d .  An o x y g e n  m a c r o -se n so r  will fo llow  
th e  r e s p o n s e  o f  th e  e c o s y s t e m  co n fin e d  in th e  e n c lo s u r e .

■ D e v e lo p m e n t o f “sm a rt” an d  a d a p ta b le  s y s t e m s  in tegrating control e le c tr o n ic s  c a p a b le  o f  
reaction  to ex tern a l e v e n t s  w ith ex is tin g  te c h n o lo g y  (c h a m b e r s , m icro-profilers an d  SP I-  
O p to d e  s y s t e m s ) .  T h is will a d a p t fr e q u e n c y  an d  reso lu tion  o f sa m p lin g  a n d  en v iro n m en ta l 
d a ta  record in g  to m atch  th e  in ten sity  an d  fr e q u e n c y  o f perturbation e v e n t s . A d a p ta b le  
s y s t e m s  will in c lu d e  a  n e w  g e n e r a tio n  o f m ic r o -se n so r  am plifier in ligh tw eigh t h o u s in g s  
for flex ib le  an d  m odu lar  u s e  in v a r io u s in situ m ea su r in g  s y s t e m s .

■ D e v e lo p m e n t o f  nu m erica l to o ls  will c o n s is t  o f  building 2 D  m o d e ls  o f  ear ly  d ia g e n e s is  an d
se d im e n t-o r g a n ism  rela tion sh ip  to ex p lo it 2 D  im a g e s  from  th e  S P I-O p to d e  s y s t e m s  and
c o m p a r e  th em  to 1 D m o d e ls .

Potential Exploitation and Dissemination:
1. E n h a n c e  ou r u n d ersta n d in g  o f  e c o s y s t e m  

d y n a m ic s  through  c h e m ic a l an d  b io log ica l 
cyclin g  a lo n g  with en v iro n m en ta l forcing  within  
th e  c o a s ta l  z o n e .

2 . A u g m en t E u ro p ea n  cap ab ility  in a u to n o m o u s  
la n d er  d e s ig n  an d  en v iro n m en ta l m onitoring for  
c o a s ta l  s e a s  o v e r  an  e x te n d e d  o b ser v a tio n  
period .

3. C ontributing to nation al an d  EU policy  
d e v e lo p m e n t  an d  d irec tiv es  (M arine Habitat,
W ater  F ram ew ork , O S P A R , HELCOM ).

4 . E n a b le  in form ed d e c is io n  m aking  with r e s p e c t  
to B iod iversity , S u sta in a b ility  an d  C o n se rv a tio n  
s tr a te g ie s .

5. O ffer a n  u n p r e c e d e n te d  in sigh t into the  
controlling fa c to r s  a s s o c ia t e d  with th e  
d y n a m ic s  an d  se n s itiv ity  o f  b en th ic  an d  p e la g ic  
e c o s y s t e m s  u n d er  both natural an d  
a n th ro p o g en ica lly  d istu rb ed  co n d itio n s .

6 . A llow  for th e  su s ta in a b le  d e v e lo p m e n t  o f  our  
natural r e s o u r c e s  an d  m itigation  of 
a n th r o p o g e n ic  pertu rb ation s.

7. T hrough  th e  tech n ica l in n ovation  a s s o c ia t e d  
with th is project, n e w  in n ov a tiv e  p rod u cts, 
w h ich  m e e t  g lo b a l en v iro n m en ta l m onitoring  
req u irem en ts , cou ld  b e  rea lise d .
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Eupean Gelatinous Zooplankton: Mechanisms behind jellyfish 
blooms and their ecological and socio-economic effects - 

(EUROGEL)
Bàmstedt, U1,2 et al.3

d e p a r t m e n t  o f  F is h e r ie s  a n d  M a r in e  B io lo g y , U n iv e r s ity  o f  B e r g e n ,  N o r w a y , a n d  
2U m e á  M a r in e  S c i e n c e s  C e n tr e ,  S w e d e n ;  3N in e  o t h e r  E u r o p e a n  p a r tn e r s  in v o lv e d  in 

t h e  p r o je c t;  C o n t a c t  e m a il:  u l f .b a m s te d t@ ifm .u ib .n o

C on tract N°: E V K 3 -C T -2 0 0 2 -0 0 0 7 4 P roject duration: 1 1 /2 0 0 2  -  1 0 /2 0 0 5

P roject b u d get: €  3  3 5 5  0 3 4 EC contribution: €  2  7 7 0  0 0 0

W eb site :  h ttD ://w w w .ifm .u ib .n o /e u r o a e l/in d e x .h tm

Objectives
T h e  overa ll o b je c tiv e  o f  E U R O G E L  is to  identify an d  quantify  k ey  fa c to r s  regu lating  th e  
a b u n d a n c e  an d  s u c c e s s io n  o f  jellyp lankton  s p e c i e s  in E u ro p ea n  w a te r s  an d  to  quantita tively  
d e fin e  p ro b lem s re la ted  to a q u a cu ltu re  an d  fish ery , c o a s ta l  industry an d  recrea tion a l 
a ctiv ities . T h is is d o n e  by a  joint effort from 10  E u ro p ea n  p artners, w orking in n in e  w ork  
p a c k a g e s  with sp e c if ic  o b je c tiv e s , an d  e s p e c ia lly  stu d y in g  five  m o d e l e n v ir o n m e n ts  with  
d o c u m e n te d  p erm a n en t or s e a s o n a l  m a s s  o c c u r r e n c e  o f  g e la t in o u s  Z ooplankton .

Scientific achievements
N e w  inform ation on  s e a s o n a l  a b u n d a n c e , grow th  an d  fe e d in g  o f target s p e c i e s  from  all 
“m o d e l e n v ir o n m e n ts” h a s  b e e n  a c h ie v e d . An es tim a tio n  o f th e  predation  im p act o f  the  
s c y p h o m e d u s a  Aurelia aurita in th e  Limfjord, D en m ark , in d ic a te s  that th is s in g le  s p e c ie s  
m ight r e d u c e  th e  p rey  popu lation  to  half in l e s s  than  a  d a y  during spring  an d  su m m er. 
In festation  o f  m a c r o p a r a s ite s  s e e m s  to b e  very  tem p orary  in se v e r a l  o f  th e  s p e c ie s ,  an d  d o  
n ot ex p la in  th e  c e s s a t io n  o f jellyfish  m a s s  o c c u r r e n c e . In vestiga tion  on  Cyanea capillata 
in d ic a te s  that th e  s e s s i l e  p olyp  s t a g e  m ight b e  a  b o ttlen eck  in th e  p op u lation  d y n a m ic s , with  
h e a v y  m ortality d u e  to  p red ation  an d  s p a c e  com p etition .

Field  e x p e r im e n ts  an d  S C U B A -d iv e  o b se r v a tio n s  g iv e  e v id e n c e s  for a n  im portant role o f  
d e c a y in g  b lo o m s o f jellyfish  a s  both  su b s tr a te  for a  m icrobial co m m u n ity  an d  fo o d  for b en th ic  
s c a v e n g e r s .  R e su lts  o f  b io ch em ic a l a n a ly s e s  o f  se v e r a l  jellyp lankton  s p e c i e s  in d ica te  a  
su ita b le  o rg a n ic  co m p o sit io n  with high c o n te n t  o f  v a lu a b le  a m in o  a c id s  an d  fatty a c id s .

S e a s o n a l  su r v e y s  h a v e  b e e n  m a d e  in th e  “m o d e l e n v ir o n m e n ts” an d  th e  a b u n d a n c e  an d  
distribution o f ta rg e ted  s p e c i e s  h a v e  b e e n  w ell d e sc r ib e d , a n d  for s o m e  en v ir o n m e n ts  th e  
w h o le  co m m u n ity  o f  g e la t in o u s  s p e c i e s  h a v e  b e e n  quan tified . A  r e c e n t  te c h n iq u e  to d e te c t  a  
4 2  kD protein  with h a em o ly tic  activ ity  h a s  b e e n  su c c e s s fu l ly  u se d  on  th e  n e m a to c y s ts  o f  C. 
capillata. T h is is th e  first e v id e n c e  o f  th is protein  in a n y  s c y p h o z o a n , an d  future w ork will 
fo c u s  on  d e s ig n in g  o f  p rim ers for th e  d e te c t io n  o f  a  g e n e  s e q u e n c e  for th is protein .

An e x te n s iv e  rev iew  o f  f ish e r ie s -r e la te d  p ro b lem s an d  jellyp lankton  o c c u r r e n c e  h a s  b e e n  
c o m p ile d  for th e  B lack  S e a ,  w h e r e a s  d a ta  from  o th e r  a r e a s  s e e m  to b e  n o n -e x is te n t  in the  
literature.

T w o  p a p e r s  that in c lu d e  forag in g  m e c h a n is t ic  m o d e ls  for p red ation  an d  com p etitio n  b e tw e e n  
v isu a l an d  tactile  p red a to rs h a v e  b e e n  p u b lish ed  by E U R O G E L  co -w o rk ers . T h e  r e su lts  a re  
n e e d e d  for th e  m o d e l form u la tion s o f th e  fe e d in g  p r o c e s s  an d  com p etitio n  b e tw e e n  fish  and  
g e la t in o u s  o r g a n ism s. An e x a m p le  o f  th e  resu lts  is  g iv en  b e lo w .
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T h e  p article tracking m o d e l h a s  b e e n  d e v e lo p e d  to s im u la te  all th e  re lev a n t p article transport 
m e c h a n ism s:  current a d v e c t io n , turbu lent/random  d iffusion , w a v e  action  an d  w ind  action . 
T h e  circu lation  m o d e l D IV A ST h a s  b e e n  c o u p le d  with th e  p article tran sp ort m o d e l an d  
a p p lied  to th e  Irish stu d y  a r e a . T h e  c o u p le d  circu lation-p article  tran sp ort m o d e l h a s  b e e n  
d e v e lo p e d  u sin g  an  ex istin g  ca lib rated  m o d e l o f  G a lw a y  B a y  with a  grid sp a c in g  o f  1 0 0  m.

Socio-economic relevance and policy 
implications
Jellyp lan kton  b lo o m s a ffec t  e c o n o m ic  s e c to r s  
s u c h  a s  a q u a cu ltu re , f ish e r ie s  an d  c o a s ta l  z o n e  
tourism , w h ile  on  th e  o th e r  h an d , 
a n th r o p o g e n ic  fa c to r s, su c h  a s  ov erfish in g  an d  
eu trop h ica tion  s e e m  to b e  a g g ra v a tin g  th e  
prob lem . R e su lts  h itherto a c h ie v e d  h a v e  
q uan tita tively  d e fin e d  th e  im p o rta n ce  o f  
jellyp lankton  in d ifferent e c o s y s t e m s  and  
provided  inform ation that c a n  b e  ap p lied  by th e  
s o c ie ty  a n d  industry to r e d u c e  th e  n e g a tiv e  
im p act o f  jellyp lan k ton  b lo o m s.

E U R O G E L  will con trib ute  to en v iro n m en ta l 
m a n a g e m e n t  an d  indirectly  to  p r e se r v e  and  
p otentia lly  in c r e a s e  e m p lo y m e n t in c o a s ta l  
a r e a s . T h e  p roject’s  re su lts  will b e  re lev a n t in 
th e  co n te x t  o f  th e  S ixth  E n viron m en t A ction  

P rogram  o f th e  E u ro p ea n  C om m u n ity  2 0 0 1 -2 0 1 0 , th e  C ouncil d irective  9 2 /4 3 /E E C  o n  N ature  
P rotection  , EC W ater  P o licy  (D irective  2 0 0 0 /6 0 /E C )  a n d  th e  C o m m o n  F ish e r ie s  P olicy .

Conclusions
R e c e n t  in c r e a s e  in rep orted  m a s s  o c c u r r e n c e  o f  je lly fish e s , its p r o p o se d  cou p lin g  to fa cto rs  
like ov erfish in g  an d  eu trop h ica tion , a n d  th e  p otentia lly  n e g a t iv e  im p act on  co m m e rcia l 
in te r e sts  in th e  so c ie ty , a re  a r g u m e n ts  for a  broad  r e s e a r c h  project on  th e  m e c h a n ism s  
b eh in d  jellyfish  “b lo o m s”. T h e  first y e a r  o f th e  program  h a s  b e e n  s u c c e s s fu l ,  w ith fe w  d e la y s  
in th e  s c h e d u le  a n d  a  lot o f  a c h ie v e d  resu lts . T h e  e x p e r ie n c e  from  th e  first y e a r  o f  activ ities  
an d  th e  d e ta ile d  plan for th e  future e n su r e  a  s u c c e s s fu l  con tinu ation  o f  th e  program .

References
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Fig. 1. Clearance rate versus length for 
visual (circles, n=48) and tactile (triangles, 
n=31) zooplanktivores obtained from 
reviewed literature [1],
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Towards DNA chip technology as a standard analytical tool for 
the identification of marine organisms - (FISH & CHIPS)

Kochzius, M .1, Meyerdierks, D .1, Blohm, D .1

1 C entre for Applied G en sen so r ik  (CAG), U niversity of B rem en, Germ any; 
k och ziu s@ u n i-b rem en .d e

C on tract N o : G O C E -C T -2 0 0 3 -5 0 5 4 9 1 -F ish & C h ip s P roject duration : 0 1 /2 0 0 4  -  1 2 /2 0 0 6

P roject b u d g e t  : €  2  4 0 6  9 3 6 EC  contribution  : €  1 5 9 9  9 9 5

W e b site  : w w w .fish -a n d -ch iD s .u n i-b rem en .d e

S u sta in a b le  d e v e lo p m e n t  is a  fu n d a m en ta l g o a l o f  th e  E u ro p ea n  U nion  an d  lo s s  o f  
b iod iversity  is  e m p h a s is e d  a s  o n e  o f th e  m ain th r ea ts  to it. H ow ev er , b iod iversity  an d  
e c o s y s t e m s  o f  E u ro p ea n  S e a s  a re  u n d er h u m an  im pact, su c h  a s  pollution, eu trop h ica tion , 
a n d  ov erfish in g . T h erefo re  it is  n e c e s s a r y  to m onitor c h a n g e s  in b iod iversity  an d  e c o s y s t e m  
fu n ction in g .

T h e  aim  o f  th e  project is  th e  d e v e lo p m e n t  o f  D N A  c h ip s  for th e  identification  o f  m arine  
o r g a n ism s  in E u ro p ea n  S e a s  a s  a  c o s t  e f fe c tiv e , reliab le an d  effic ien t te c h n o lo g y  in 
b iod iversity  an d  e c o s y s t e m  s c ie n c e .

M any m arin e o r g a n ism s, su c h  a s  e g g s  an d  la rvae o f  f is h e s , p lankton , an d  b en th ic  
in v erteb ra te s, a r e  difficult to identify by m orp h o lo g ica l ch a r a c te r s . T h e  c la s s ic a l  m e th o d s  are  
e x tr e m e ly  tim e c o n su m in g  an d  requ ire a  high d e g r e e  o f  ta x o n o m ic  e x p e r t ise . C o n se q u e n tly , 
th e  b a s ic  s t e p  o f  identifying su c h  o r g a n ism s  is a  m ajor b o ttlen eck  in b iod iversity  an d  
e c o s y s t e m  s c ie n c e .

T h erefo re , th e  project s e e k s  to d e m o n s tr a te  that D N A  c h ip s  c a n  b e  a  n e w  pow erfu l and  
in n ov a tiv e  tool for th e  identification  o f m arine o r g a n ism s. T h re e  D N A  c h ip s  for th e  
identification  o f f ish e s , phytop lan k ton , an d  in v erteb ra te s o f  E u ro p ea n  S e a s  will b e  d e v e lo p e d .  
T h e s e  c h ip s  will fac ilita te  r e se a r c h  on  d isp e r sa l o f  ich thyop lan k ton , m onitoring of  
phytop lan k ton , a n d  id entification  o f  b io in d ica tors a s  w ell a s  p rey  in gu t c o n te n ts  a n a ly s is .

T o a c h ie v e  th is g o a l a  c o m b in e d  b io log ica l an d  tech n ica l a p p ro a ch  h a s  b e e n  initiated: T h e  
b io lo g ica l m aterial will b e  sa m p le d  by m arine b io lo g ists . T h e  n ex t s t e p  is th e  s e q u e n c in g  of  
su ita b le  m o lecu la r  m ark ers for p rob e d e s ig n . T h e  tech n ica l part c o n s is t s  m ainly  in 
con stru ctin g  g e n e  p rob e libraries an d  d eterm in in g  their sp ec ific ity . T h is will b e  d o n e  by  
b io te ch  r e se a r c h  c e n tr e s  in c o n n e c t io n  with S M E s e n g a g e d  D N A  ch ip  te c h n o lo g y . T h erefo re  
th e  project h a s  th e  potentia l to  bring E u ro p e’s  m arin e b io te c h n o lo g y  to  th e  forefront o f  this 
field.
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Marine Biodiversity and Ecosystem Functioning - (MARBEF)
Heip, Carlo

N etherlands Institute o f E co logy  -  C entre for E stuarine and Marine E co logy  (G eneral 
Coordinator, em ail: c .h eip @ n ioo .k n aw .n l)

C on tract no: G O C E -C T -2 0 0 3 -5 0 5 4 4 6 P roject Duration: 0 2 /2 0 0 4  -  0 2 /2 0 0 9

E stim ated  project b u d get: €  14  3 5 0  0 0 0 EC  Contribution: €  8  7 0 7  0 0 0

W eb site :  w w w .m a rb ef.o ra

Objectives
T h e  netw ork  o f  e x c e l le n c e  M A R B EF a im s a t initiating, in tegrating an d  u sin g  r e se a r c h  efforts  
in m arine b iod iversity  by:

•  form ing a  d e d ic a te d  g rou p  o f top  m arine s c ie n t is ts  an d  in stitu tes in E u rop e

•  initiating in n ov a tiv e  an d  e x c e lle n t  in terd iscip linary r e se a r c h

•  crea tin g  a  virtual E u ro p ea n  institu te with a  lon g-term  r e se a r c h  p ro gram m e

•  training, e x c h a n g e  an d  o u trea ch

•  su p p ortin g  th e  EU a n d  its m e m b e r  s ta t e s  in their in ternational o b lig a tio n s .

•  linking with industry an d  th e  p ub lic  a t  large.

Why?
M arine B iod iversity  is  th r e a te n e d  an d  ch a n g in g  by o v erex p lo ita tio n , hab itat d estru ction , 
pollution, introduction o f s p e c i e s  an d  g lo b a l c lim a te  c h a n g e . T h e  c o n s e q u e n c e s  o f  
b iod iversity  lo s s  for m arin e e c o s y s t e m  fu n ction in g  a r e  u n k now n. P ro tection , su s ta in a b le  u s e  
an d  restoration  o f  living m arin e r e s o u r c e s  requ ire in terdiscip linary sc ien tif ic  u n d ersta n d in g , 
sp r e a d in g  o f k n o w le d g e  an d  ga in in g  su p p o rt from  so c ie ty .

How?
In E u rop e w e  h a v e  w orld c la s s  m arine s c ie n t is ts  w ith o u ts ta n d in g  sk ills  an d  e x p e r t ise  in their  
o w n  d isc ip lin e s . M A R B EF will bring th is d isp e r s e d  sc ien tif ic  e x c e l le n c e  to g e th e r  an d  will 
c r e a te  a  virtual E u ro p ea n  c e n tr e  o f  e x c e l le n c e  in m arin e b iod iversity  an d  e c o s y s t e m  
fu n ction in g . M A R B EF is s c ie n c e -d r iv e n . T op  m arine s c ie n t is ts  a r e  in vo lved  in M ARBEF  
b e c a u s e  th e y  b e lie v e  it will provid e them  with th e  right m ix o f  e x p e r t ise  a n d  r e s o u r c e s  that
will e n a b le  them  to e f fe c tiv e ly  a d d r e s s  th e  b ig g e s t  a n d  m o st  top ica l s c ie n c e  q u e s t io n s .
Individual r e s e a r c h e r s  or s in g le  in stitu tions c a n n o t  a d d r e s s  t h e s e  q u e s t io n s  a lo n e .

What?
T h e  sc ien tif ic  o b je c tiv e s  o f  th e  M A R BEF p ro g ra m m e are:

•  T o u n d ersta n d  h o w  m arine b iod iversity  v a r ie s  a c r o s s  sp a tia l an d  tem p ora l s c a le s ,  
an d  b e tw e e n  le v e ls  o f  b io lo g ica l o rg a n isa tio n , in ord er  to d e v e lo p  m e th o d s  to d e te c t  
sign ifican t c h a n g e .

•  T o g e n e r a te  theory , m o d e ls  an d  t e s t s  o f  th e  re la tion sh ip  b e tw e e n  m arine b iod iversity  
(a t d ifferent le v e ls  o f  o rg a n iza tio n ) a n d  e c o s y s t e m  fun ction  through  th e  in tegration  o f  
th eo retica l an d  m o d e lin g  e x e r c is e s ,  co m p a ra tiv e  a n a ly s e s  an d  c a r e fu lly -d e s ig n e d  
ex p er im en ta l t e s t s .

•  T o u n d ersta n d  th e  e c o n o m ic , so c ia l a n d  cultural v a lu e  o f  m arine b iod iversity  and  
h e n c e  d e v e lo p  th e  r e s e a r c h  b a s e  required  to su p p o rt th e  su s ta in a b le  m a n a g e m e n t  o f  
m arin e b iod iversity .
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The societal objectives of MARBEF are:

•  T o stim u la te  exp lora tion  an d  n e w  d is c o v e r ie s , to in c r e a s e  g e n e r a l a w a r e n e s s  on  life 
in th e  s e a s ,  its b e a u ty  an d  its e c o lo g ic a l  an d  e c o n o m ic  im p o rta n ce  to th e  g e n e r a l 
public.

•  T o c r e a te  a  forum  for industry, an d  s ta k e h o ld e r s , b y  u sin g  ex is tin g  links b e tw e e n  
r e se a r c h  an d  industry, b y  inviting S M E s to join th e  netw ork  in particular ta sk s

•  T o sp r e a d  e x c e l le n c e  b y  training y o u n g  p e o p le  to e n te r  th is n e w  interdiscip linary field  
a n d  b y  involving n e w  co u n tr ie s  a ls o  o u ts id e  E urope.

•  M A R B EF will initiate an d  participate in p ub lic  d e b a te  o n  su s ta in a b le  u s e  o f  m arine  
e c o s y s t e m s ,  m arin e p ro d u cts an d  m arine b iota, a n d  w a y s  o f  m itigating a n th r o p o g e n ic  
im p act o n  t h e s e  s y s t e m s .

Exploitation by end users
S u sta in a b le  exp lo ita tion  o f  th e  m arine en v iro n m en t req u ires in form ed an d  s c ie n c e  b a s e d  
m a n a g e m e n t . By th e  in tegration  o f  m ultid iscip linary r e se a r c h  an d  o th e r  s ta k e h o ld e r s  o f  
m arine b iod iversity  i s s u e s ,  M A R B EF will b e  a b le  to su p p o rt th e  leg a l o b lig a tio n s o f  th e  EU  
a n d  its m e m b e r  s ta t e s  an d  a s s o c ia t e d  s t a t e s  for th e  C o n v en tio n  for B io log ica l D iversity, th e  
O S P A R  an d  B a r ce lo n a  c o n v e n t io n s  a s  w ell a s  se v e r a l EU d irec tiv es  (Bird D irective, H abitat 
D irective, W ater  F ram ew ork  D irective). T h e  s c ie n c e  m u st a lso  b e  d e liv ered  to p o licy  m a k ers, 
m a n a g e r s  an d  e n d -u s e r s , an d  a lso  e n g a g e  s ta k e h o ld e r s  an d  th e  public.

T h e  netw ork  will a ls o  im prove links with th e  la rg e  a n d  grow in g  n u m b er  o f  in d u str ies  
d e p e n d in g  on  th e  su s ta in a b le  u s e  an d  exp lo ita tion  o f m arin e b iod iversity . T h is in c lu d es  
tourism , f ish e r ie s  an d  a q u a cu ltu re  but a ls o  n e w  in d u str ies  that e x p lo r e  an d  c o m m e r c ia lis e  
m arine g e n e t ic  an d  c h e m ic a l p rod u cts . M A R B EF will c r e a te  links with E u ro p ea n  in d u str ies, 
w orking with th em  to d e v e lo p  th e  right to o ls  a n d  p ro d u cts for their n e e d s .

O u treach  will b e  stro n g ly  su p p o rted  an d  in c lu d e s  a c tiv ities  for building lastin g  c o n ta c ts  with  
e n d -u s e r s  (g o v ern m e n ta l a g e n c ie s ,  N G O ’s , th e  g e n e r a l p ub lic  including s c h o o l ch ildren).

Partners
NIOO -CEM E. Yerseke. The N etherlands1 -  NHM London, United Kingdom  -  PML, P lym outh, United K ingdom
- UIB, Palm a de M allorca, Spain -  USTAN-GM L -  USTAN- SM RU, S t Andrew s, United Kingdom  -  SZN, 

Naples, Italy -  VLIZ, Oostende, Belgium  -  EcoServe, Dublin, Ireland -  NERC -  SOC, Sw indon, United 
Kingdom  -  SNG, Frankfurt am Main, Germ any -  M PI-MM, Brem en, Germ any -  Uaç, Ponta Delgada, Portugal
-  IOPAS, Sopot, Poland -  AW I, Brem erhaven, Germ any -  AAU, Turku, Finland -  USOU, Southam pton, 
United Kingdom  - NIB, Ljubljana, Slovenia -  DIFRES, C harlottenlund, Denm ark -  IOW, Rostock, G erm any - 
CSIC, M adrid, Spain -  UGent, Gent, Belgium -  CoNISM a, Rome, Italy -  SAFIFOS, P lym outh, United Kingdom
- UCD, Dublin, Ireland -  IFM Kiel, Kiel, Germ any -  RUG, Groningen, The N etherlands -  ICB-CNR, Napoli, 
Italy -  UFIULL, Hull, United Kingdom  -  CM RS, Esbjerg, Denm ark -  APN, Trom so, Norway -  RIVO, Ym uiden, 
The Netherlands -  C IIM AR, Porto, Portugal -  UO, Oslo, Norway -  KU CORPI, K laipeda, Lithuania - 

IFREMER, Issy les M oulineaux, France -  UvA, Am sterdam , The N etherlands -  CEFAS, Suffo lk, United 
Kingdom  - UG, Gdansk, Poland -  ETI, A m sterdam , The N etherlands -  RIKZ, The Hague, The Netherlands - 
IMBC, Crete, Greece -  MBA, P lym outh, United K ingdom -  CNRS-D IM AR, M arseille -  CNRS-OO B, Banyuls - 
CNRS-SBR, R oscoff -  CNRS-LOV, V ille franche -  C NRS-M NHN, Paris, France -  NATURALIS, Leiden, The 
N etherlands -  UGOT, Goteborg, Sweden -  UM /ICIS, M aastricht, The N etherlands -  UW B Gwynedd, United 

Kingdom  -  W U, W ageningen, The N etherlands -  UP, Pisa, Italy -  N IO Z Den Burg, The Netherlands -  IMR, 
Bergen, Norway

1 General Coord inator
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Implementation of high-throughput genomic approaches to 
investigate the functioning of marine ecosystem s and the 

biology of marine organisms - (MARINE GENOMICS)
Boyen, C .1 (scientific co-ordination)

1 C en tre  N ational d e  la R e c h e r c h e  S c ien tifiq u e , F ra n ce

Contract No: Project duration: 03/2004 -  03/2008

Project budget: around €  40 000 000 EC contribution: € 1 0  000 000

Website: h ttD : //w w w .s e a n o m ic s .n e t

T h e  o v e r a ll a im  o f  th is  p ro jec t  is  to  s e t  u p  a n d  d e v e lo p  a  E u r o p e a n  N e tw o r k  o f  
E x c e l le n c e ,  re ferred  to  a s  "M arine G e n o m ic s" , for th e  im p le m e n ta t io n  o f  h ig h -  
th r o u g h p u t g e n o m ic  a p p r o a c h e s  in th e  b io lo g y  o f  m a r in e  o r g a n is m s . M arin e G e n o m ic s  
will p r o m o te , d e v e lo p , a n d  s p r e a d  th r o u g h o u t  th e  E u r o p e a n  U n io n  a  b ro a d  r a n g e  o f  
g e n o m ic  a p p r o a c h e s ,  to  in v e s t ig a te  a  w id e  r a n g e  o f  q u e s t io n s  r e la te d  to  th e  fu n c t io n in g  
o f  m a r in e  e c o s y s t e m s  a n d  to  th e  b io lo g y  o f  m a r in e  o r g a n is m s . W ith  th is  a im  in v ie w , w e  
p r o p o s e  to  g r o u p  a n d  n e tw o r k  e x p e r t s  in g e n o m ic s ,  p r o te o m ic s , a n d  b io in fo r m a tic s  from  
s e v e r a l  C e n tr e s  o f  E x c e l le n c e  in g e n o m ic s  in E u r o p e  w ith  m a r in e  b io lo g is t s  w h o  c a n  
m a k e  u s e  o f  h ig h -th r o u g h p u t g e n o m ic s  d a ta . T h is  will in v o lv e  th e  d e d ic a t io n  a n d  th e  
d e v e lo p m e n t  o f  c o m m o n  r e s e a r c h  in fr a stru c tu re s , b o th  in g e n o m ic s  a n d  in m a r in e  
b io lo g y . J o in in g  to g e th e r  t h e s e  d is t in c t  s c ie n t if ic  c o m m u n it ie s  will e s ta b l is h  E u r o p e 's  
le a d  in m a r in e  g e n o m ic s .

T h e  Jointly Executed Research o f  M arin e G e n o m ic s  is b ro k en  d o w n  into  
C o m p a r a tiv e , F u n c tio n a l a n d  E n v ir o n m e n ta l G e n o m ic s ,  th r e e  s e c t i o n s  w h ic h  str u c tu r e  
m o r e  trad ition a l s t r e a m lin e s ,  le a d in g  to  v a r io u s  m icro b ia l, a lg a l , e v o lu t io n  d e v e lo p m e n t  
a n d  d iv e r s ity , a n d  f ish  a n d  s h e llf is h  n o d e s .  T h is  r e s e a r c h  c a n  b e  a p p lie d  to  th e  
m a n a g e m e n t  o f  m a r in e  r e s s o u r c e s  (p r e d ic tio n  o f  g lo b a l c h a n g e s  in m a r in e  p o p u la t io n s ,  
c o n s e r v a t io n  o f  b io d iv e r sity , f i s h e r ie s  m a n a g e m e n t  a n d  im p r o v e m e n t  o f  a q u a c u ltu r e d  
s p e c i e s )  a n d  to  g e n e  m in in g  for  h e a lth  a n d  b io te c h n o lo g y .

T h e  Integration effort o f  M arin e G e n o m ic s  is  b a s e d  o n  th e  fo llo w in g  s t r a te g ie s :  i) 
jo in tly  d e v e lo p  e n a b lin g  t e c h n o lo g ie s ;  ii) s h a r in g  e x is t in g  te c h n ic a l  p la tfo r m s iii) 
c o l le c t iv e ly  g a in in g  a c c e s s  to  m a jor  G e n o m ic  c e n tr e s ;  iv) r e g r o u p in g  u n d e r  a  c o m m o n  
B io in fo r m a tic s  C en tre ;  a n d  v ), c r e a t e  a n d  d e v e lo p  a  K n o w le d g e  a n d  C o m m u n ic a t io n  
S y s t e m , a  p e r m a n e n t  w e b - b a s e d  in te r fa c e  for  c o m m u n ic a t io n s  w ith in  a n d  o u t s id e  th e  
n etw o rk .

Spreading activities will in c lu d e  w o r k s h o p s  a n d  c o u r s e s  im p le m e n te d  b y  a  
T ra in in g  & E d u c a t io n  C o u n c il. M arin e G e n o m ic s  will a l s o  d e v e lo p  c o m p le m e n ta r y  
d is s e m in a t io n  s t r a t e g ie s ,  ta r g e t in g  p u b lic , p r iv a te  a n d  in stitu tion a l c o m m u n it ie s  w ith  th e  
p u r p o s e  o f  e n h a n c in g  th e  in te g ra tio n  o f  m a r in e  b io lo g is t s  in th e  E R A .
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Lead Potential of Marine Micro-organisms from Coastal, Shelf 
and Deep Sea Sediments, A Comparative Assessment for 

Optimized Search Strategies - (MICROMAR)
Amann, H .1, Gromoll, L .1, Maggiulli, M .1, Erhard, M.2, Halo, L.3, 

Dieckmann, R.4, v. Döhren, H.4, Szewzyk, U.4, Wenzel, W .4, Heil, J.5, 
Schüz, T.5, Roussis, V.6 Vagias, C.6

1F ach g eb ie t Maritime T echnik, MAT, T ech n isch e  U niversität Berlin, Germ any; 
2A n a g n o stec  Gm bH, L uckenw alde, Germ any; 3G alilaeus Oy, Kaarina, Finland; 

4F ach g eb ie t Ö kologie  der M ikroorganism en, FÖM, TU Berlin, G erm any; 5S y n g en ta  
AG, B a se l, Sw itzerland; 6D ept. P h arm acogn osy , University o f A th en s, G reece; (em ail 

contact: am an n @ vw s.tu -b erlin .d e)

C on tract No: E V K 3-C T -19 9 9 -0 0 0 0 1 P roject duration: 0 3 /2 0 0 0  -  0 2 /2 0 0 3

P roject b u d get: €  1 7 0 5  1 0 0 EC  contribution: €  9 6 7  6 0 0  (ex c l. S w is s  contrib .)

W eb site :  h ttp ://w w w .tu -b er lln .d e /fb lO /M A T /m lcro m a r

Objectives
T h e  p r o sp e c tiv e  potentia l for bio a c t iv e  lea d  stru c tu res from  m arin e se d im e n ta r y  m icro
o r g a n ism s, m ain ly  a e r o b ic  b acteria , an d  their se c o n d a r y  m e ta b o lite s  w a s  to b e  e s ta b lish e d . 
E c o lo g ica l, tech n ica l, lo g istic  an d  m o lecu la r  sim ilarities an d  d iffe r e n c e s  b e tw e e n  traditional 
r e se a r c h  for natural p ro d u cts on  land a n d  th e  n e w  s e a r c h  in th e  s e a  sh o u ld  b e  identified . 
O c e a n o g r a p h ic  a n d  reg ion a l b en th ic  e c o s y s t e m  var ia tio n s sh o u ld  b e  a d d r e ss e d :  o x ic  
se d im e n ts  from  th e  c o a s t ,  th e  sh e lf , th e  co n tin en ta l s lo p e  an d  th e  d e e p  s e a  o f  E u rop e an d  
w orld w id e  in th e  o p e n  o c e a n  an d  in o n e  e n c lo s e d  s e a  en v iro n m en t, th e  M ed iterran ean  S e a .

Methods and procedures
S e d im e n t  s a m p le s  w e r e  to b e  ta k en , a b o u t  2 0 0 , w ell p o sit io n ed , by d ifferent m e th o d s  o f  
grab , m ulticorer, p iston  a n d  gravity corin g , a s  w ell a s  s c u b a  d iving. S e a  floor co n d itio n s , 
salin ity , tem p era tu re , w e r e  m ain ta in ed  an d  con tro lled  during sa m p lin g , retrieval, transport 
a n d  s to r a g e . A  larg e  n u m b er  o f d ifferent r e se a r c h  v e s s e l s  (1 5 )  an d  c r u is e s  (4 9 )  had  to b e  
co n tra c ted  for sa m p lin g  o f  opportunity. S a m p le s  w e r e  su b s e q u e n tly  p rep ared  for cu ltivation  
a n d  iso la tion  o f  stra in s. Initial p la n s  ta rg e ted  2 0 0 0  stra in s. E sta b lish e d  a n d  n o v e l cultivation  
m e th o d s  an d  m e d ia  w e r e  ap p lied  to im prove traditionally low  cultivation  e f f ic ie n c ie s  o f -1 % .  

C h a racterisa tion  o f  m icro -o r g a n ism s an d  m e ta b o lite s  w a s  d o n e  by M ALDI-TOF, s e q u e n c in g ,  
en v iro n m en ta l ch a ra cter isa tio n  ( in f lu e n c e s  o n  grow th from  salin ity , tem p era tu re) a n d  b y  b io
a s s a y s .  M icro -organ ism s sh o w in g  a c tiv ities  w e r e  cu ltivated  in sm all s c a le  ferm en ters . 
S tr a in s /ex tra c ts  w e r e  s e le c te d  for H T S, industrial h igh through -p u t s c r e e n in g . S e c o n d a r y  
m e ta b o lite s  sh o w in g  in terestin g  r e s p o n s e s  w e r e  structurally  e lu c id a te d . T heir p ro d u cers  
w e r e  reta in ed  a s  project stra in s, fe rm en ted  an d  u p -s c a le d  for further tech n ica l a n d  ev en tu a l  
a p p lica tion  r e se a r c h . T h e  project w a s  co -o rd in a ted  an d  d a ta  d o c u m e n te d  with a  relational 
d a ta b a s e  s y s te m , M icroM arDat, sp e c ific a lly  d e v e lo p e d  for P roject M icroM ar.

Results
P ro sp ec tin g  an d  sa m p le  p ro cu rem en t. 3 3 6  s a m p le s  w e r e  c o lle c te d  w orld w id e , but m ainly  in 
th e  G reek  M ed iterran ean  w a te r s  an d  th e  so u th ern  North S e a ,  -7 0 %  orig in ated  from  c o a s ta l  
a n d  s h e lf  d e p o s its , -3 0 %  from  s lo p e  an d  d e e p - s e a  s i t e s  in th e  P acific , A tlantic an d  Indian  
O c e a n . R ew o rk ed  sa n d y  a n d  silty  s e d im e n ts  n e a r  th e  c o n tin e n ts  an d  in tide  in flu en ced  
r e g io n s  s e e m  m o re  p r o sp e c tiv e  a t  p r e s e n t  than  p e la g ic  c la y e y  d e p o s its .  In strum ented  
s a m p le  lo g is t ic s  resu lted  in tem p era tu re  con tro lled  su p p lie s .
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C ultivation, iso la tio n , s to r a g e . A lto g e th er  2 7 9 5  stra in s w e r e  cu ltivated  b y  sta n d a rd  plating  
a n d  in n o v e l upflow  rea c to rs , iso la te d , transferred  to partners a n d /o r  s to red . T h e y  s h o w  a  
high p h en o ty p ic  d iversity , m o stly  A ctin o b a cter ia , low  G +C -G ram  P o sit iv e , C y to p h a g a , A lpha  
a n d  G a m m a  P ro teo  B acteria  g ro u p s, n o  p a th o g e n s . High dilution o f s ta n d a rd  c o m p le x  m ed ia  
(m arin e broth, p e p to n e s , o th e rs) , em u la tin g  o ligo trop h ic  co n d itio n s , an d  u s e  o f  s e le c t iv e  
m ed ia , g a v e  optim um  grow th  an d  en r ich m en t.

C h ara cter isa tio n . M ALDI-TOF m a s s  sp ec tro m etry , m icro -b io log ica l. 2 4 1 6  stra in s  an d  16  
s a m p le s  w e r e  a n a ly se d  an d  in d ica ted  high p h en o ty p ic  d iversity , p h y lo g e n e tic  confirm ation  
(1 6 S  rDNA) w a s  difficult. B ioch em istry: in d ica tio n s for k now n p o ly p e p tid e s , in 3 0  % o f  all 
c a s e s  for p otentia lly  u n k now n  m o le c u le s .

C h ara cter isa tio n , e c o lo g ic a l, b io -a s s a v s . fe r m e n tin g . S ign ifican t h a lo to le r a n c e  (61% ), an d  
halop hilic  p er fo rm a n c e  (34% ) o f stra in s  s h o w  their m arine ad a p ta tio n . M edia  co m p a r iso n  an d  
p r e -se le c tio n  o f  p ro d u cers w e r e  e s ta b lish e d  in 2 4  d e e p  w ell p la te  fe r m e n te r s  an d  in sm all 
s c a le  la b -b io a s sa y s  for in d icative  in sec tic id a l, fun gicid a l an d  h erb icidal activ ities .

H TS, high through -p u t sc r e e n in g . P re-id en tified  p rod u cer  stra in s  w e r e  s in g le d  o u t by the  
extraction  o f  so lid  fra ctio n s o f  cu ltu r es an d  put to H T S for s e le c t io n  o f a c t iv e  stra in s. 
C o m p a riso n  o f  U V /M S d a ta  with a v a ila b le  d a ta  b a s e s  a n d  identification  o f unk now n  
c o m p o u n d s  an d  their stra in s, re-ferm en ta tion , o p tim isa tion  an d  u p -sca lin g  o f  ferm en ta tion  
fo llo w ed  for s e le c t iv e  stru ctu re e lu c id a tio n . B io a c t iv e  m e ta b o lite s  a re  p o ly p ep tid es ,  
p o ly k etid es , m a c r o lid e s  (m a cro la c tin s), indol a c e t ic  ac id , pyrrole carb oxilic  ac id , inter alia, 
s u b s ta n c e s  o f  know n m o lecu la r  activ ity  a n d  structure.

P ru dent exp lora tion  an d  u s e  o f  m arin e natural r e s o u r c e s . C o n v en tio n  on  Bio D iversity . C B D . 
S tip u la tio n s o f  th e  C B D , a lth o u g h  not y e t  sp e c if ie d  for m arine natural p rod u ct r e se a r c h , 
a d e q u a te ly  reg u la te  a ls o  b io -p ro sp ec tio n  in th e  s e a ,  for both , sc ien tif ic  a s  w ell a s  industry  
o rien ted  an d  EU m otiv a ted  r e se a r c h  an d  d e v e lo p m e n t.

Potential exploitation by end users
E ventu al co m m e rc ia l u s e s  for p h a rm a c eu tica l, a g r o c h e m ic a l an d  o th e r  industrial m a rk ets ca n  
w ell b e  im a g in ed  an d  a r e  b e in g  further stu d ied , e s p .  for agricultural a p p lica tio n s.

R e c o m m e n d a t io n s  for o p tim ise d  s e a r c h . T h e  o x ic  se d im e n ta r y  e c o lo g y  is m ore prolific w h e r e  
h igh er inputs o f  nutrients, o x y g e n  an d  e n e r g y  (by  cu rren ts) prevail. T h is is  th e  c a s e  in 
intertidal a r e a s  an d  a lo n g  cu r r e n t-e x p o se d  d e e p e r  parts o f  co n tin en ta l s lo p e s  (e .g . c h a n n e ls ) .  
T h e  d e e p  s e a  c o n ta in s  m a n y  h a b ita ts  for still u nknow n stra in s an d  their s e c o n d a r y  
m e ta b o lite s . N o v e l m e th o d s  an d  to o ls , e s p .  a u to c la v e  sa m p lin g  an d  e v a lu a tio n  eq u ip m en t, 
w ou ld  b e  n e e d e d  to p r o sp e c t  th is v a s t  reg ion  o f  th e  W orld O c e a n .

S u m m a ry  an d  o u tlo o k . P roject M icroM ar con firm ed  th e  b io  p rosp ectiv ity  o f  a e r o b ic  
s e d im e n ta r y  m icro -o r g a n ism s an d  their se c o n d a r y  m e ta b o lite s  in th e  o x y g e n  in flu en ced  s e a  
floor. M uch m ore m icro bio activity a n d  e v e n tu a l u s e s  than  s o  far d isc o v e r e d  sh a ll b e  an d  will 
b e  e n c o u n te r e d  in future y e a r s . D e d ica ted  in-situ probing an d  a g a in  ta rg e ted  a u to c la v e  
sa m p lin g  sh a ll h elp . A n a ero b ic  rea lm s sh a ll th e reb y  b e  o p e n e d  a s  w ell.
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Microbial Marine Communities Diversity: From Culture to 
Function - (MIRACLE)

López-López, A., Zaballos, M., Galán, S., Alba, J.C., and Rodrlguez- 
Valera, F.

División d e  M icrobiología, U niversidad Miguel H ernández, A licante, Spain . Mail:
frvalera@ um h.es

C on tract N o : E V K 3 -C T -2 0 0 2 -0 0 0 8 7 P roject duration : 3  y e a r s  (N ov . 2 0 0 2 -  N ov  
2 0 0 5 )

P roject b u d g e t  : 2 5 4 8 7 4 6  e u r o s EC contribution  : 1 7 0 2 ,9 9 6  e u r o s

W e b site  : m ir a c le .u m h .e s

Objectives

P ure cu lture is still th e  m o st  pow erfu l tool o f  M icrob iology to s tu d y  an d  ex p lo it m icro b es. 
A lthou gh , m arin e m icro -o r g a n ism s h a v e  a  very  rich d iversity , a s  d e te c te d  by "the m o lecu la r  
approach" , m o st  o f  th e  re lev a n t g r o u p s  rem ain  uncu ltured .
T h is project a im s  to im prove th e  m e th o d s  o f  cu lture o f  m arin e m ic r o b e s  b y  u n d ersta n d in g  the  
lim itations an d  fa c to r s  in vo lved  in th e  p o o r  culturability o f  t h e s e  g ro u p s.

M olecu lar  to o ls  an d  high through -p u t m e th o d o lo g ie s  a r e  b e in g  e x te n s iv e ly  u se d  to p rovid e a  
b etter  p icture o f  w h a t o r g a n ism s  a re  th ere , w h a t c o n d itio n s  fa v o u r  or h a m p er  their grow th  in 
a x e n ic  cu ltu r es a n d , ev en tu a lly , h o w  to d e v e lo p  a d e q u a te  m e th o d o lo g ie s  to obta in  pure  
c u ltu r es o f  t h e s e  m icro o rg a n ism s.
T h e  project will resu lt in th e  iso la tion  an d  d escr ip tio n  b y  m o lecu la r  m ark ers o f  m a n y  m icrobial 
iso la te s .

A  d a ta b a s e  o f  m arin e p ro k a ry o tes is b e in g  d e v e lo p e d  including o r g a n ism s  d e sc r ib e d  on ly  by  
their reporter s e q u e n c e s  (typ ically  1 6 S  rDNA) an d  th o s e  o f ex ta n t cu ltu r es w h ich  e x is t  e ith er  
in cu lture c o lle c t io n s  or  in th e  p roject’s  ow n  co llec tio n .
A  sc r e e n in g  o f s o m e  b io te c h n o lo g ic a l a p p lica tio n s  will b e  carried  ou t with th e  o r g a n ism s  
iso la te d  during th e  project: p ig m e n t production , p o ly m er  p roduction  a n d  em u lsify in g  
p ro p erties, cap ab ility  to b e  u se d  for h e te r o lo g o u s  e x p r e s s io n  o f  m arine en v iro n m en ta l DNA, 
a n d  production  o f s u b s ta n c e s  with anti-tum ou r activ ities .

T h is project in v o lv e s  a  com b in a tio n  o f  in n ovative  cu lture te c h n iq u e s  an d  m o lecu la r  ID, 
a llow in g  a  b etter  an d  m o re  c o m p le te  d escr ip tio n  o f  m ic r o b e s  carrying e s s e n t ia l  fu n ctio n s in 
th e  s e a .

Results
W P1 c o n s is t s  in th e  a s s e s m e n t  o f  th e  prokaryotic b iod iversity  p r e se n t  in s a m p le s  from  
E u ro p ea n  S e a s .  For th is p u r p o se  w e  a r e  stu d y in g  th e  co m m u n ity  stru ctu re o f  tw o different 
s i t e s  (o n e  in th e  M ed iterran ean  S e a  an d  a n o th e r  in th e  A tlantic O c e a n )  a t tw o different 
d e p th s  (5 0  an d  3 0 0 0  m ) by am plify ing 1 6 S  rDNA g e n e s  p lu s th e  Internal T ranscrib ed  
S p a c e r s  (ITS) b e tw e e n  1 6 S  an d  2 3 S  rDNA g e n e s
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Figu re 1. Prrim ers u se d  for am plification  in Bacteria (A) and  

Archaea (B ) D o m a in s

T h e  resu lt o f  th e  am plification  a n d  c lo n in g  o f  t h e s e  fr a g m e n ts  is  th e  con stru ctio n  o f  tw o 1 6 S  
rDNA libraries o f  arou n d  1 0 0 0  c lo n e s  for Bacteria an d  2 0 0  c lo n e s  for Archaea. T h e s e  c lo n e s  
a re  b e in g  s e q u e n c e d  an d  a n a ly s e d  to a s s e s  an d  c o m p a r e  th e  prokaryotic b iod iversity  
p r e se n t  a t t h e s e  tw o sa m p lin g  s it e s .  T h e  first a n a ly s is  o f  t h e s e  c lo n e s  a llo w ed  u s  to e v a lu a te  
th e  culturability o f  th e  p ro k a ry o tes p r e s e n t  in th e  both s ite s .

T h e  first a tte m p s  to cu ltiva te  m arine m icro o rg a n ism s h a v e  resu lted  in th e  iso la tion  o f d ifferent  
s tra in s that a re  b e in g  a n a ly se d  an d  identified  by their 1 6 S  rDNA g e n e  an d  ITS s e q u e n c e s .  
E ach  p artner in vo lved  in th e  project is  u sin g  high through p u t te c h n iq u e s , d ifferent culture  
m ed ia  an d  d ifferent s e a w a te r  s a m p le s .  T h e s e  iso la te s

On th e  o th e r  h an d , a  d a ta  b a s e  h a s  b e e n  c r e a te d  to c o lle c t  D N A  d iversity  d a ta  a b o u t m arine  
p ro k a ry o tes in a  w a y  that m a k e s  it a m e n a b le  to e c o lo g ic a l  an d  b io g e o g r a p h ic a l a n a ly s is .  
N o w a d a y s  w e  h a v e  c o lle c te d  around  2 5 0 0  s e q u e n c e s ,  c o m in g  from  a n o th e r  d a ta  b a s e s  and  
from  our ow n  project. T h e  d a ta  b a s e  is publicly a c c e s ib le  by internet:
http://miracle.umh.es/database. 

Potential exploitation by end users

It is  e x p e c te d  that a m o n g  th e  m a n y  n o v e l m arin e p ro k a ry o tes that a r e  b e in g  iso la te d  an d  
brought into cu lture, s e v e r a l n e w  v a lu a b le  c o m p o u n d s  a n d  p r o c e s s e s  will b e  d isc o v e r e d .  
T h e s e  m a y  in c lu d e  s u b s ta n c e s  that p o s s e s  a n ti-c a r c e n o g e n ic  or anti-viral a c tiv ities  an d  n e w  
a n tib iotics, w h ich  m a y  e n h a n c e  th e  quality  o f life an d  h ea lth  ca r e . F urtherm ore, s o m e  o f th e  
iso la te d  n o v e l m icro o rg a n ism s m a y  p o s s e s  th e  c a p a c ity  o f  d eg ra d a tio n  o f  x e n o b io tic s  an d  
o th e r  p o llu tan ts an d  su c h  m icro o rg a n ism s m a y  b e  u s e d  for b io rem ed ia tion  p u r p o se s .

W hile MIRACLE a im s a t th e  d isc o v e r y , iso la tion  an d  cu ltivation  o f  n o v e l m arine  
m icro o rg a n ism s, it e m p h a s iz e s  th e  im p o rta n ce  o f u n d ersta n d in g  their im plication  in th e  w h o le  
e c o s y s t e m  fu n ction in g , with c o n s e q u e n c e s  a t  th e  lev e l o f  b etter  en v iro n m en ta l quality  
control. M arine m icro o rg a n ism s th e m s e lv e s  m a y  b e  a  r e n e w a b le  natural r e so u r c e .
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Development of non-degrading, NOvel MArine TEChnologies 
for the sustainable exploitation and protection of Mediterranean 

marine resources - (NOMATEC)
van Treeck P 1, Schroder HC 2, Gobert S 3, Aiello A 4, Lejeune, P 5, 

Wernerus F 6, Müller J 7, Schuhmacher H 1

1 U niversity o f D u isb u rg-E ssen , G erm any; 2 University o f Mainz, G erm a n y ;3 
University of L iege, Belgium ; 4 U niversity of N ap les, Italy; 5 ST A R E SO , France; 

6C o rseco lo g ie , France; 7LIMARES, G erm any

C on tract N o : E V K 3 -2 0 0 0 -0 0 0 3 3 P roject duration : 0 2 /2 0 0 1  -  0 1 /2 0 0 4

P roject b u d g e t  : €  1 4 0 0  0 0 0 E C  contribution  : €  1 2 0 5  0 0 0

W e b s ite  : w w w .n o m a te c .o r a

Objectives
T h e  o c e a n s  a r e  su b je c t  to an  in c r e a s e d  d e v e lo p m e n t  a n d  s h o w  m arks o f  s e v e r e  
o verex p lo ita tio n  an d  d eg ra d a tio n  with sig n ifica n t lo s s  o f productivity, b iod iversity  an d  
a e s th e t ic s .  For a  su s ta in a b le  d e v e lo p m e n t  c le a n  a d a p te d  te c h n o lo g ie s  an d  c o n c e p t s  for the  
production  o f  m arin e p ro d u cts w ithout further d eg ra d a tio n  o f  th e  en v iro n m en t a r e  required . 

N O M A T EC  tack led  th e  o b je c t iv e s  from  tw o s id e s :

•  A) The development o f a key technology for the creation o f submersed structures in an
environmentally sound way (Electrochemical accretion technology =EAT).

• B) The identification o f bioactive substances in extracts from marine sponges
A  n o v e l c le a n  te c h n o lo g y  to form hard stru ctu res in situ  on  th e  s e a  b ed  (A) an d  th e  
identification  o f b io a c tiv e  s u b s ta n c e s  in s p o n g e s  (B) a re  b a s ic  in n o v a tio n s.

T h e y  w e r e  further d e v e lo p e d  an d  c o m b in e d  o n  th e  ap p lica tion  le v e l in d esig n in g :

•  C) ecologically suitable mariculture units for pharmaceutical target species.
• D) methods applying EA T for the fixation and restoration o f Posidonia s e a  g r a s s  beds. 
M arket a n a ly s e s  c o n n e c t  b a s ic  r e se a r c h , a p p lica tion  le v e l an d  e n d  u se r s . E c o lo g ica l s u r v e y s  
a n d  im p act a s s e s s m e n t s  s e c u r e d  th e  n o n -d eg ra d in g  fea tu re  o f  all a c tiv ities  an d  p r o c e s s e s .

Results

A) Electrochemical accretion technology
T h e  e le c tr o c h e m ic a l a ccre tio n  te c h n o lo g y  w a s  sign ifican tly  im proved  by th e  d e v e lo p m e n t  
o f  an  a u to n o m o u s  s y s te m  to  control all re lev a n t e lectr ica l 
p a r a m e te r s  during th e  form ation  o f  th e  m ineral cru sts .
H aving full control o f  th e  e lec tr ica l fe a tu r e s  it w a s  p o s s ib le  
to d irect th e  C a/M g ratio to w a rd s C a  th u s th e  quality an d  
m e c h a n ic a l stren g th  o f  th e  p recip ita ted  m aterial cou ld  b e  
im proved . A s  a  m arket rea d y  d e liv era b le  a  p ro to typ e o f a  
p ortab le  control unit is  a v a ila b le  w h ich  c a n  w ork  n et  
in d e p e n d e n t  with p h o to v o lta ic  e n e r g y  or  in com b in a tio n  o f  
r e g e n e r a tiv e  p o w er  s o u r c e s  a n d  n e t su p p ly .

A rag o n ite  cr ista ls  o f  an  
EAT stru ctu re
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B) Bioactive compounds from marine sponges
A  s e r ie s  o f b io a c tiv e  c o m p o u n d s  sh o w in g  an tib acteria l, an tifu n gal, anti-in flam m atory, 
antitum or an d  n eu ro p ro tectiv e  activ ity  w e r e  iso la te d  from  e x tr a c ts  o f d ifferent 
M ed iterran ean  s p o n g e s .  Structural ch a ra cter iza tio n  w a s  p erform ed  by ap p lica tion  of  
c h e m ic a l an d  sp e c tr o s c o p ic  an alytica l m e th o d s . T h e  cD N A  e n c o d in g  a  k ey  e n z y m e  for th e  
b io sy n th e s is  o f  b io a c tiv e  s p o n g e  e th erlip id s, th e  a lk y ld ih y d r o x y a c e to n e p h o sp h a te  
s y n th a s e  w a s  identified  u sin g  d ifferential d isp la y  te c h n o lo g y . In add ition , a  ta ch y lectin -  
rela ted  antim icrobial s p o n g e  lectin  w a s  identified , c lo n e d  an d  c h a ra c ter ized . S p o n g e  
sk e le ta l p ro te in s (c o lla g e n )  w e r e  iso la te d , purified a n d /o r  c lo n e d  from  d ifferent s p o n g e s .

C) Mariculture o f sponges

Ircinia variabilis :
C o m p a r is o n  o f  g ro w th  r a te s  a n d  in itia l w e ig h t

* 1 6 0 ------

5 120

Cuttings
|~CZD Growth rate » Initial weight  polynomial regression of growth rates |

p a te n t ap p lica tion  [1].

N in e s p o n g e  s p e c i e s  with b io a ctiv e  
m e ta b o lite s  w e r e  t e s te d  in different  
farm ing d e v ic e s .  For th e  first tim e  
Ircinia variabilis w a s  su c c e s s fu lly  grow n  
in m aricu lture [3]. T h e  b io m a s s  required  
a s  sto ck in g  m ateria l w a s  re d u c e d  by  
d eta ile d  a n a ly s is  o f  grow th r a te s  and  
initial w e ig h t  th u s op tim isin g  th e  
p ro ced u re . T h e  grow th  o f  th e  s p o n g e  
e x p la n ts  w a s  m onitored  u sin g  a  n ovel, 
n on  d estru c tiv e  v id e o  te c h n iq u e . T h e  
fin d in g s m ight b e  tran sferred  b ey o n d  
th is s p e c i e s  an d  w a s  form u lated  into a

D) Rehabilitation of Posidonia oceanica meadows
T h e  EAT m eth o d  w a s  ap p lied  to  p ro tect an  e r o d e d  part o f  a  Posidonia cliff. T h e  grid p roofed  
to w ith stan d  e v e n  high hydraulic im p a cts , h o w e v e r  th e  further s e d im e n t  e r o s io n  h ad  to b e  
c o n s id e r e d  a s  a  m ajor threat an d  a  m e sh  with sm a lle r  o p e n in g s  h ad  to b e  a d d e d  at 
e n d a n g e r e d  e d g e s .  In g e n e r a l it w a s  sh o w n  that it is  p o s s ib le  to  s lo w  d o w n  th e  e r o s io n  an d  
a c c u m u la te  se d im e n t  b eh in d  th e  m ineral cru s ts . S e e d in g  b are  sa n d  p a tc h e s  with Posidonia 
s e e d l in g s  w a s  t e s te d  co m p a rin g  EAT fixation  
m e a n s  a g a in s t  c o n v e n tio n a l b a m b o o  grid s. T h e  
EAT te c h n iq u e  is s u c c e s s fu l  if th e  m ineral a ccre tio n  
p r o c e s s  is  carefu lly  con tro lled  an d  th e  a ccre tio n  is 
s to p p e d  a s  s o o n  a s  th e  required  fixation  h a s  b e e n  
a c h ie v e d . T h e  b a m b o o  grid s g a v e  g o o d  re su lts  in 
th e  b eg in n in g  but w e r e  in e ffec tiv e  to w ithstand  
h ig h er  hydraulic im p a c ts . T h e  p rin cip les o f  th e  
restoration  m eth o d  w e r e  su m m a r ise d  in a  m anu al 
for th e  ap p lication  o f EAT for Posidonia restoration  
T h e  m eth o d  is su b je c t  to  p a ten t preparation  [2].

Æ ' v ;
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Potential exploitation by end users
In th e  N O M A T EC  project s p o n g e  natural p ro d u cts an d  a s s o c ia t e d  te c h n iq u e s  h a v e  sh o w n  
high p o te n tia ls  in v a r io u s  f ie ld s . C o m p a n ie s  o f  th e  p h a rm a c eu tica l a n d  c o s m e t ic  d iv ision  are  
m ainly  a ttracted  by th e  n e w  b io a c tiv e  c o m p o u n d s  with their cu ra tive  p o te n tia ls  e .g .  in th e  
trea tm en t o f  c a n c e r . A lso  th e  high c o n te n t  o f  c o lla g e n  o ffer s a  lot o f  c o s m e t ic  a p p lica tio n s . 
T h e  r e su lts  s ign ifican tly  con trib ute to ex p lo it p ro d u cts su c h  a s  se v e r a l m e ta b o lite s  from  
in v erteb ra te s w h ich  a re  k now n an d  d e sc r ib e d  but u n a v a ila b le  for e n d  u se r s  until aq u a cu ltu re  
c a n  b e  e s ta b lish e d  [3] [5]. In c o n n e c t io n  with th e  d e v e lo p m e n t  o f  s p o n g e  natural p rod u cts  
T h e  o b ta in ed  r e su lts  c o n cern in g  cu lture te c h n iq u e s  c o m e  into th e  fo c u s  o f  in te rest  to th e  
fish in g  an d  a q u a cu ltu re  e n te r p r ise s . A s  th e  n e w  m arin p ro d u cts c a n  b e  p ro d u ced  w ithout
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add ition al fe e d in g  th u s cou ld  su p p le m e n t  a q u a cu ltu re  in com b in a tio n  with c o n v e n tio n a l fish  
farm ing or cou ld  b e  e s ta b lish e d  in p la c e s  w h e r e  s u c h  a c tiv ities  a re  prohibited d u e  to  
e c o lo g ic a l  c o n s id e r a tio n s . B e y o n d  that m a n u fa c tu res  for a d v a n c e d  m arin e t e c h n o lo g ie s  ca n  
m a k e  u s e  o f  th e  resu lts  in a  broad s e n s e  a s  EAT c a n  b e  a p p lied  for v a r io u s  p u r p o s e s  o f  
m arine c o n str u c t io n s  [4] [2]. T h e  a u to n o m o u s  control unit s ign ifican tly  fa c ilita te s  th e  hand ling  
o f th e  te c h n o lo g y  a n d  its c o m m o n  es ta b lish m e n t.
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OceAnic Seamounts: an Integrated Study -  (OASIS)

Christiansen, B.

Universität Ham burg, G erm any

C ontract N o : E V K 3 -C T -2 0 0 2 -0 0 0 7 3 -O A S IS Project duration : 1 2 /2 0 0 2  -  1 1 /2 0 0 5

P roject b u d g et : €  2  8 1 4  0 0 0 EC contribution : €  2  4 4 3  0 0 0

W eb site  : w w w .r r z .u n i-h a m b u r a .d e /O A S I S

Objectives
O A S IS  a im s at d escr ib in g  th e  function ing ch a ra cter is tics  of se a m o u n t  e c o s y s t e m s . T he  
project's holistic ap p ro a ch  to in v estig a te  se a m o u n t  e c o s y s t e m s  in te g ra tes  hydrographic, 
b io g e o c h e m ic a l an d  b io log ica l inform ation. B a se d  on  tw o c a s e  s tu d ie s , O A S IS  will yield  an  
a d v a n c e d  m ech a n istic  u n d erstan d ing  of th e  p r o c e s s e s  ch aracteriz in g  se a m o u n t e c o s y s t e m s ,  
a n d  their in flu en ce on  th e  surrounding o c e a n . T h e sc ien tific  resu lts , c o n d e n se d  in a  
co n cep tu a l e c o s y s t e m  m od el, will b e  ap p lied  to outline a  m od el m a n a g e m e n t plan a s  w ell a s  
s ite -sp e c if ic  m a n a g e m e n t p la n s for th e  s e a m o u n ts  in v estig a ted .

T h e primary g o a l of O A S IS , to  provide an  holistic, in tegrated  a s s e s s m e n t  of se a m o u n t  
e c o lo g y , will b e  a c h ie v e d  by a d d r e ss in g  th e  follow ing m ain o b je c tiv es .

• Objective 1: To identify and describe the physical forcing mechanisms effecting 
seamount systems

• Objective 2: To assess the origin, quality and dynamics of particulate organic material 
within the water column and surface sediment at seamounts.

• Objective 3: To describe aspects of the biodiversity and the ecology of seamount 
biota, to assess their dynamics and the maintenance of their production.

• Objective 4: Modelling the trophic ecology of seamount ecosystems.

• Objective 5: Application of scientific knowledge to practical conservation.

Expected results
O A S IS  f o c u s s e s  on  th e  s tu d y  tw o  s e a m o u n t s  in th e  NE A tlantic . S a m p lin g  o f o r g a n ic  
m ater ia l, p lan k to n , fish  an d  b e n th o s  a n d  th e  d e term in a tio n  of m e ta b o lic  a c t iv it ie s  a n d  
p h y sic a l c h a r a c te r is t ic s  a c r o s s  ta rg e t s e a m o u n ts  a r e  c o n d u c te d  during th e  first 2  y e a r s .  
R ep o rts, w o r k sh o p s  an d  a  S ta k e h o ld e r  A d v isory  Board will e n s u r e  effic ien t co m m u n ica tio n .

T h e  d a ta s e t s  an d  m o d e llin g  will resu lt in a  
full d e s c r ip t io n  o f  th e  b io lo g ic a l  a n d  
b i o g e o c h e m i c a l  e n v ir o n m e n t  o f  th e  
s e a m o u n t s  a n d  le a d  to  s i t e - s p e c i f ic  an d  

j, m o d e l m a n a g e m e n t  p la n s  for a  su s ta in a b le  
exp loitation .

First prelim inary  r e su lts  sh o w , e .g . ,  c le a r  
d if f e r e n c e s  b e tw e e n  th e  d istr ib u tio n s of 

'* p a r t ic u la te  o r g a n ic  c a r b o n , a s  w e ll a s  
b e tw e e n  th e  p lan kton  c o m m u n it ie s  a b o v e  
th e  su m m it of a  s e a m o u n t  a n d  o u ts id e  th is  
region .
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Potential exploitation by end users
O A S IS  will provide an  h o listic  sc ien tif ic  d escr ip tio n  of a  ty p e  of e c o s y s t e m  that is currently  
u n d er in crea s in g  p r e s su r e  from f ish e r ie s  an d  o th er  form s of exp lo ita tion . B e s id e s  th e  b en efit  
of a n  im p ro v ed  u n d e r sta n d in g  of p r o c e s s e s  in im portant m arin e e c o s y s t e m s  a n d  their  
in te r d e p e n d e n c y , th e  project will p ro d u ce  a  m o d e l for e c o s y s t e m  d y n a m ic s  that will a d v a n c e  
th e  prediction  of th e  risks a s s o c ia t e d  with h u m an  activ ities  that m a y  disturb th e  equilibrium  of 
E u ro p ea n  se a m o u n t  e c o s y s t e m s .  In th is  r e s p e c t , O A S IS  h a s  d irect r e le v a n c e  to  a p p lied  
i s s u e s  like f ish e r ie s  m a n a g e m e n t  an d  th e  c o n se r v a tio n  of b iod iversity; t h e s e  g o a ls  d e p e n d  
o n  a  th o ro u g h  u n d ersta n d in g  of e c o s y s t e m  function . For e x a m p le , a lth o u g h  th e  in clu sio n  of 
s e a m o u n ts  in a  n etw ork  of M arine P r o te c te d  A r e a s  w a s  g iv en  a  h igh  priority in O S P A R 's  
M PA p rogram m e, th e re  is  little or no reliab le in form ation  on  w h ich  to e s ta b lish  e c o lo g ic a lly  
m ea n in g fu l b o u n d a r ie s  for s u c h  a r e a s . In th is  r e s p e c t ,  O A S IS  will s e r v e  to  c o n v er t n ew , 
le a d in g -e d g e  s c ie n c e  into a  form at a p p rop ria te  to th e  n e e d s  of both  p olitical a n d  pub lic  
b o d ie s . T h e  s c ie n c e  plan of th e  O A S IS  project p r o v id e s  a  so lid  fou n d a tio n  from  w h ich  to  
d e v e lo p  both ration ale ‘m a n a g e m e n t  r u le s ’ for n o rth ea st A tlantic se a m o u n t  e c o s y s t e m s  to b e  
p ro tected  in th e  E u ro p ea n , O S P A R  or g lob a l co n tex t, an d  an  im proved  public u n d erstan d ing  
of t h e s e  u n ique o c e a n ic  hab itats.
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Monitoring the diversity of photosynthetic picoplankton 
in marine waters - (PICODIV)

Vaulo tD .1, Scan lari D.J.2, Medlin L.K.3, Pedrós-Alió C . 4, Throndsen J.5 
and the PICODIV participants

1 Station B iologique d e  R oscoff, France (vau lot@ sb -roscoff.fr); 2U niversity of 
W arwick, UK; 3Alfred W eg en er  Institute for Polar R esea rch , B rem erhaven , Germ any; 

4lnstitut d e  C ièn c ie s  del Mar, B arcelona, Spain; 5U niversity of O slo , Norway.

C on tract N o : E V K 3-C T -19 9 9 -0 0 0 2 1 P roject duration : 0 4 /2 0 0 0  -  0 3 /2 0 0 3

P roject b u d g e t  : €  2  3 8 2  2 7 7 E C  contribution  : €  1 3 2 4  9 7 9

W e b site  : w w w .sb -rosco ff.fr /P h vto /P IC O D IV

Objectives
P icop lan k ton  (d e fin ed  op era tio n a lly  a s  c e l ls  that p a s s  through  a  3  m icron filter) d o m in a te  th e  
p h o to sy n th e tic  b io m a s s  in m a n y  m arine e c o s y s t e m s ,  n ot on ly  in th e  very  o ligo trop h ic  r e g io n s  
o f th e  w orld o c e a n s ,  s u c h  a s  th e  E a stern  M ed iterran ean  S e a ,  but a lso  in m e so tr o p h ic  a r e a s .  
H o w ev er , p icop h ytop lan k ton  a r e  c learly  n ot e x c lu s iv e ly  restr ic ted  to p e la g ic  en v iro n m en ts . In 
m a n y  c o a s ta l  r e g io n s , th e y  a re  p r e se n t  th rou gh ou t th e  y e a r  an d  co n stitu te  a  'background' 
p op u lation , o n to  w h ich  e p iso d ic  p h e n o m e n a , s u c h  a s  th e  sp rin g  b loom  d e v e lo p s . In s o m e  
en v iro n m en ts , su c h  a s  c o a s ta l  la g o o n s , p icop lan kton  c a n  b e  a  m ajor c o m p o n e n t  o f b io m a s s  
an d  productivity for m o st  o f  th e  yea r . In add ition , s o m e  b loom -form in g  p icop lan k ters, su c h  a s  
Aureococcus sp p ., a re  toxic. H o w ev er , fe w e r  than  5 0  s p e c i e s  o f  p icop h ytop lan k ton  h a v e  
b e e n  d e sc r ib e d . A  c le a r  p roof o f  ou r p o o r  k n o w le d g e  o f  p icop h ytop lan k ton  d iversity  is 
r e v e a le d  by th e  d isc o v e r y  o f  th r ee  n o v e l a lg a l c l a s s e s  in th e  la st  ten  y e a r s  d e sc r ib e d  from  
p ico p h y top lan k ton ic  taxa .

B e c a u s e  s o  little is  know n a b o u t th e  ta x o n o m y  an d  s y s te m a t ic s  o f  p icop h ytop lan k ton  w e  
h a v e  very  little d a ta  to  e s t im a te  th e  le v e ls  o f  its b iod iversity  u n d er  natural co n d itio n s  an d  h ow  
p icop h ytop lan k ton  a r e  a ffe c te d  b y  en v iro n m en ta l variability linked to e ith er  a n th r o p o g e n ic  
in flu en ce  or  to larger s c a le  p h e n o m e n a , s u c h  a s  th o s e  linked to c lim a te  c h a n g e  or  g lob al 
w arm in g .

T h e  m ajor o b je c tiv e  o f  th e  PICO DIV project w a s  to d e v e lo p , t e s t  an d  v a lid a te  m e th o d s  b a s e d  
o n  m o lecu la r  b io lo g y  te c h n iq u e s  that a llo w  for routine an d  e x te n s iv e  a s s e s s m e n t  o f  
p icop h ytop lan k ton  d iversity  ( s p e c ie s  co m p o sit io n  a n d  rela tive contribution  o f  ta x a  to total 
com m u n ity ) in th e  m arin e en v iro n m en t.

O ur s tr a te g y  to m e e t  th is o b je c tiv e  w a s  e n c a p su la te d  in th e  fo llow in g  four s te p s :

(1 ) O btain  S S U  rDNA s e q u e n c e s  for a s  m a n y  a s  p o s s ib le  p icop h ytop lan k ton  ta x a  from  both  
cu ltu r es a n d  natural s a m p le s .  N o v e l ta x a  will b e  a s s e s s e d  u sin g  a  com b in a tio n  o f  
m e th o d s  includ ing in particular p ig m e n t a n a ly s is  an d  e lec tro n  m icro sco p y . (2 ) U sin g  this 
s e q u e n c e  d a ta b a s e , d e v e lo p  h ierarch ica l p r o b e s  r eco g n iz in g  e a c h  ta x o n o m ic  group  
h av in g  p icop h y to p la n k to n ic  r e p r e s e n ta tiv e s  (3 ) D e v e lo p  fa s t  an d  effic ien t t e c h n iq u e s  to  
quantify  th e  fraction  o f  th e  p ico -p h ytop lan k ton  r e c o g n iz e d  by th e  p r o b e s  in natural 
s a m p le s . (4 ) T e s t  an d  v a lid a te  t h e s e  p r o b e s  on  tim e s e r ie s  o f  p icop h ytop lan k ton  
b iod iversity  in th r ee  c o a s ta l  e c o s y s t e m s .

Results
C u ltu res o f  p icop lan kton .

O btain ing cu ltu r es o f  n o v e l p icop la n k to n ic  s p e c i e s  is  a  k ey  s t e p  to  a s s e s s  p icop lan kton  
d iversity . M ore than  2 5 0  cu ltu r es w e r e  e s ta b lish e d  from  th r ee  c o a s ta l  s i t e s  (R o sco ff , 
H elg o la n d , B la n e s )  an d  from  o p e n  o c e a n  c r u is e s . T h e s e  cu ltu r es h a v e  b e e n  ch a ra c ter ized
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by m icro sco p y , p ig m e n t a n a ly s is  an d  rDNA s e q u e n c in g . W e  perform ed  a  d e ta ile d  a n a ly s is  
o f th e  p h e n o ty p e  (p ig m en ts , m orp h o lo g y ) an d  g e n o ty p e  (1 8 S  rDNA p h y lo g e n y ) o f  k ey  g ro u p s  
o f th e  p icop lan kton  b a s e d  on  r e p r e se n ta tiv e  stra in s iso la te d  during th e  project. T h is w ork  led  
to th e  reorga n iza tio n  o f  th e  ta x o n o m y  o f im portant g ro u p s s u c h  a s  th e  c y a n o b a c te r ia  an d  
P r a s in o p h y c e a e  a s  w ell a s  to  th e  d escr ip tio n  o f  n o v e l s p e c i e s  (e .g . Florenciella parvula) or 
th e  co rrect p h y lo g e n e tic  a s s ig n m e n t  o f  p rev io u sly  d e sc r ib e d  s p e c ie s  (e .g . Telonema).

Florenciella parvula R C C  4 4 6 , a  n o v e l p icop lan kton  s p e c ie s  d isc o v e r e d  during PICODIV:
Light an d  e lec tro n  m ic r o sc o p y  

C lo n e  libraries o f  m arine p icop lan kton .

C on stru ction  o f S S U  rDNA c lo n e  libraries re p r e se n ta tiv e  o f  th e  in situ p icop h ytop lan k ton  
d iversity , an d  s u b s e q u e n t  s e q u e n c in g  o f  n o v e l g e n e  s e q u e n c e s ,  is  critical for u n d ersta n d in g  
a n d  d esc r ib in g  th e  total d iversity  p r e s e n t  in co n tra stin g  m arin e a q u a tic  en v iro n m en ts . T h is is 
particularly s o  for identification  o f  n o v e l p icop h ytop lan k ton  g r o u p s  for w h ich  cu ltured  
c o u n terp a rts  d o  n ot ex is t. T h e  s e q u e n c e  d a ta  o b ta in ed  p rovid e th e  b a s is  for th e  d e s ig n  o f  
n e w  p h y lo g e n e tic  p r o b e s , w h ich  c a n  b e  u se d  to retr ieve  their m orp h o logy ..

In th e  c o u r s e  o f  th e  project w e  h a v e  o b ta in ed  o v e r  1 ,3 0 0  rDNA s e q u e n c e s  from  4 6  c lo n e  
libraries co n str u c te d  both  from  c o a s ta l  an  o p e n  o c e a n  sa m p le s . W e  a n a ly z e d  th e  s e q u e n c e  
d a ta  in ord er  to both  d e term in e  th e  sp atia l an d  s e a s o n a l  variation o f  ta x o n o m ic  g r o u p s  at 
e a c h  c o a s ta l  s ite  an d  perform  a  d e ta ile d  p h y lo g e n e tic  recon stru c tio n  for s o m e  o f th e  g ro u p s, 
e s p e c ia lly  th o s e  for w h ich  n o  cu lture r e p r e se n ta tiv e s  a r e  a v a ila b le  (s tr a m e n o p ile s ,  
a lv e o la te s ) . T w o  n o v e l g ro u p s w e r e  d isc o v e r e d , o n e  o f w h ich  c o n s t itu te s  prob ab ly  n e w  a lga l 
c la s s .

M olecu lar  p r o b e s  for m arin e p icop lan kton .

W e h a v e  d e s ig n e d  an d  te s te d  th e  sp ec ific ity  o f  p r o b e s  a g a in s t  s o m e  k ey  ta x o n o m ic  g ro u p s  
from  th e  p icop lan kton . W e th en  u s e d  p r o b e s  to m onitor th e  a b u n d a n c e  in c o a s ta l  w a te r s  o f  
d ifferent g ro u p s a m o n g  p icop lan k ton  ( Synechococcus, P r a s in o p h y c e a e ,
P r y m n e s io p h y c e a e ...)  with d e te c t io n  te c h n iq u e s  d e v e lo p e d  during th e  project, in particular  
f lu o r e sc e n t  in situ hybrid ization  c o u p le d  with th e  tyram id e s ig n a l am plification  (F ISH -T SA ) 
a n d  D N A  m icro-arrays.

Potential exploitation by end users
T h e  co llec tio n  o f  cu ltu r es that h a v e  b e e n  iso la ted  during th e  project sh o u ld  b e  a  m ajor  
r e s o u r c e  both  from  a  fu n d a m en ta l point o f  v iew  b e c a u s e  t h e s e  stra in s a re  likely to r e p r e se n t  
k ey  o r g a n ism s  in c o a s ta l  w a te r s  a n d  from  th e  a p p lied  point o f  v ie w  b e c a u s e  t h e s e  stra in s  
cou ld  b e  s c r e e n e d  in th e  future for in terestin g  c o m p o u n d s . From  th e  m eth o d o lo g ic a l point o f  
v iew , th e  D G G E  a p p ro a ch , that w e  h a v e  d e v e lo p e d  an d  ap p lied , co u ld  p rove v ery  u se fu l to  
a s s e s s  an d  m onitor th e  d iversity  o f  p hytop lankton  in o c e a n ic  w a te r s . F inally th e  s e t  o f  
p r o b e s  w e  h a v e  d e s ig n e d  an d  te s te d  a s  w ell th e  probing te c h n iq u e s  (F ISH -T S A , D N A  m icro
arrays) that h a v e  b e e n  d e v e lo p e d  sh o u ld  b e  very  u sefu l for routine m onitoring o f s o m e  k ey  
g ro u p s, su c h  a s  th e  Synechococcus c y a n o b a c te r ia  an d  th e  P r a s in o p h y c e a e , e .g .  in th e  
c o n te x t  o f  lon g  term  su r v e y s  to d e te c t  e c o s y s t e m  r e s p o n s e  to g lo b a l c h a n g e  or to  pollution.
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Deep-Sea Hydrothermal Vents: A Natural Pollution Laboratory 
- (VENTOX)

Dixon, D.R.1, Dixon, L.R.J.1, The VENTOX Consortium2'9

S o u th a m p to n  O cean ograp h y  C entre, United Kingdom (d rd @ so c .so to n .a c .u k ) ; 
2IFREMER, France; 3U n iversidade do  A lgarve, Portugal; 4l_aboratôrio Maritimo da  
Guia, Portugal; 5U niversity of W ales-B an gor, W ales; 6O bservatoire O céa n o lo g iq u e  

d e  B anyuls, France; 7U niversité Pierre e t Marie Curie, France; S ta t io n  B iologique d e  
R oscoff, France; 9U niversidade do  A zores, Portugal

Contract No : EVK3 CT1999-00003 Project duration : 03/2000 -  02/2003

Project budget : €2 785 700 EC contribution : €1 979 500

Website : www.soc.soton.ac.uk/ventox/

Objectives
Utilising d e e p - s e a  v e n ts  in E u ro p ea n  w a te r s  c lo s e  to th e  A z o r e s  A rch ip e la g o , V E N T O X  s e t  
o u t to e x p lo r e  an d  identify th o s e  sp e c ia l  a d a p ta tio n s: e c o lo g ic a l, b eh a v io u ra l, p h y sio lo g ica l, 
cellu lar, b io ch em ic a l a n d  m o lecu lar , w h ich  e n a b le  v e n t  o r g a n ism s  (m u s s e ls ,  sh r im p s an d  
g a s tr o p o d s  e tc ) , to su rv iv e  an d  thrive in w h a t is argu a b ly  th e  m o st  c o n ta m in a ted  an d  
s tr e ss fu l en v iro n m en t on  th e  f a c e  o f  th e  p lan et. T o  a c h ie v e  t h e s e  a im s required  th e  
d e v e lo p m e n t  o f  n e w  m e th o d s  an d  a p p r o a c h e s  w h ich  on  th e  o n e  h an d  built on  th e  fin d in g s o f  
p rev io u s E U -fu n d ed  p r o g ra m m e s, an d  o n  th e  o th e r  r e p r e se n t  im portant tech n ica l and  
c o n c e p tu a l b rea k th ro u g h s a t  a  s e r ie s  o f  b io lo g ica l le v e ls  an d  s c a le s .  S p e c if ic  o b je c tiv e s  
included: th e  d eterm in ation  o f  th e  m ic r o sc a le  distribution o f  o r g a n ism s  in relation  to s t e e p  
therm al a n d  c h e m ic a l g ra d ien ts  c lo s e  to v e n ts , th e  m e a su r e m e n t  o f  t is s u e  tox ica n t b u rd en s, 
a  r a n g e  o f  m o lecu lar , b io ch em ic a l an d  p h y sio lo g ica l s tu d ie s  to  p rovid e in sig h ts into h e a v y  
m eta l, pH, therm al, C 0 2 an d  su lp h id e  to le r a n c e s , b acteria l an d  m e g a fa u n a l production  ra tes, 
r a te s  o f  D N A  d a m a g e  an d  repair, an d  th e  identification  o f b a c ter ia l-m ed ia te d  d etox ification  
p r o c e s s e s  that h e lp  to underpin  survival in th is e x tr e m e  m arin e en v iro n m en t [1,2]. G iven  
their c lo s e  proxim ity to th e  A z o r e s , an d  th e  im p o rta n ce  o f d e e p - s e a  fish in g  in th e  e c o n o m y  of  
th e  reg ion , sp e c ia l  a tten tion  w a s  paid  during V E N T O X  to  p o s s ib le  lin k a g e s  b e tw e e n  th e  
toxicity o f  th e  v e n t  e m is s io n s  an d  th e  risk to th e  h u m an  fo o d  ch a in  r e p r e se n te d  by h e a v y  
m e ta ls  an d  ra d io n u clid es.

Results
T h e  g rea t s u c c e s s  o f  th e  retr ievab le  c a g e  c o n c e p t  w a s  d e m o n str a te d  by th e  high quality o f  
th e  r e c o v e r e d  a n im a ls  an d  their e x te n d e d  availab ility  th rou gh ou t th e  w in ter period , so m e th in g  
that cou ld  not b e  a c h ie v e d  with r e s e a r c h  c r u is e s , d u e  to s e v e r e  w e a th e r  lim itations. T h e  
c a g e s  w e r e  both a  sc ien tif ic  an d  e c o n o m ic  s u c c e s s ,  w h ich  w h e n  c o u p le d  with LabH orta, a  
la n d -b a se d  r e se a r c h  facility on  Faial in th e  A z o r e s , p rov id e  a  u n iq u e r e s e a r c h  platform /facility  
for future v e n t  r e se a r c h  in E u ro p ea n  w a te r s . T h e  s ig n if ic a n c e  o f  th is tec h n o lo g ic a l  
break through  w a s  further h igh ligh ted  by th e  d isc o v e r y  that th e  m u s s e l  Bathymodiolus 
azoricus, th e  d om in a n t v e n t  s p e c i e s  c lo s e  to th e  A z o r e s , r e p r o d u c e s  in th e  la te  w inter, to  
ta k e  a d v a n ta g e  o f  an  ear ly  spring b loom  in prim ary production , w h ich  p ro v id es  fo o d , a s  
phytod etritus, for its d isp ers in g  la rv a e  [3]. T h is u n e x p e c te d  d e p e n d e n c e  on  p h o to sy n th e s is ,  
to g e th e r  with our r e c e n t  d isc o v e r y  o f  sig n ifica n t le v e ls  o f  particu late fe e d in g  in th is s p e c ie s ,  
c h a l le n g e s  p rev io u s  v e n t  th eory  w h ich  h a s  te n d e d  to e m p h a s is e  nutritional in d e p e n d e n c e  
(viz. bacteria l c h e m o s y n th e s is )  an d  o th e r  a s p e c t s  o f  fun ction al iso la tion . T h is im portant EU - 
fu n d ed  d isc o v e r y  is forcing a  p arad igm  shift in h o w  w e  v ie w  v e n t  o r g a n ism s  to d a y  an d  in an  
evo lu tio n a ry  c o n te x t. A n o th er  im portant finding w a s  th e  d em o n stra tio n  that v e n t  c r u s ta c e a n s
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a re  c a p a b le  o f  co p in g  with high C 0 2 le v e ls , w h ich  m a y  p rove o f v a lu e  in future w h en  
c o n sid e r in g  th e  d e e p -o c e a n  d isp o sa l o f  a tm o sp h e r ic  ca rb o n  d io x id e  (r e le v a n c e  to g lob a l 
w arm in g). O ther sig n ifica n t fin d in g s in clu d ed  th e  d isc o v e r y  o f  n e w  fish  an d  inverteb rate  
s p e c i e s  (b iod iversity ) a n d  th e  iso la tion  o f  a  n e w  v e n t  m icro -organ ism  with th e  c a p a c ity  to 
d e g r a d e  fe a th e r  w a s te  (b io tech n o lo g y ). A dd to th is th e  d is c o v e r ie s  relating to therm al 
s e le c t io n  (a d ap ta tion  g e n e t ic s ) ,  tox ica n t an d  p r e s su r e  se n s it iv it ie s  (D N A  d a m a g e , m eta l 
r e s is ta n c e  an d  h yd rosta tic  p r e s su r e  r e s p o n s e s ) ,  th e  d isc o v e r y  o f  f in e -s c a le  structuring of  
v e n t  c o m m u n itie s  in relation  to c h e m ic a l an d  p h y sica l g ra d ien ts , an d  th e  s u c c e s s  o f  
m aintain ing d e e p - s e a  v e n t  o r g a n ism s  for m a n y  m o n th s in laboratory aq u aria , o n  a  d ie t o f  
h y d ro g en  su lp h id e  an d  m e th a n e  (industrial w a s te  p rod u cts), a n d  w e  h a v e  c le a r  e v id e n c e  o f  a  
highly s u c c e s s fu l  r e se a r c h  p ro g ra m m e, with both  fu n d a m en ta l an d  ap p lied  sp in -o ffs .

Potential exploitation by end users
A part from  th e  im portant s ig n ifica n t sc ien tif ic  d is c o v e r ie s , V E N T O X  h a s  a c h ie v e d  a  n u m b er  
o f in stru m entational an d  te c h n o lo g ic a l a d v a n c e s  in co llab oration  with se v e r a l E u ro p ea n  
S M E s. P lu s  h a s  prov id ed  e m p lo y m e n t an d  training for a  la rg e  n u m b er  o f  sta ff a n d  s tu d e n ts , 
s e v e r a l  o f  w h o m  h a v e  a lrea d y  b e e n  s u c c e s s fu l  in finding p erm a n en t e m p lo y m e n t or 
p o stg r a d u a te  p o s it io n s  in a  r a n g e  o f  E u ro p ea n  in stitu tes an d  u n iv ersities . T h rou gh ou t its 
e x is te n c e ,  V E N T O X  attracted  c o n s id e r a b le  pub lic an d  m e d ia  a tten tion  through  ex h ib itio n s  
(e .g . S c ie n c e  M u seu m , L ondon), n e w s p a p e r  an d  m a g a z in e  artic les , including a  m ajor fea tu re  
article in National Geographic Magazine, te le v is io n  an d  radio in terv iew s, a n d  in th e  
c o n se r v a tio n  field  through th e  crea tio n  o f  tw o, n e w  M arine P ro tec ted  A r e a s , th e  M e n e z  G w en  
a n d  Lucky S trike v e n t  f ie ld s , so u th w e s t  o f  th e  A z o r e s , w h ich  led  to th e  aw ard  o f  the  
p r e s tig io u s  Gift to the Earth from  th e  W orld W ildlife Fund for N ature. In add ition , a  n u m b er  of 
V E N T O X  partners h a v e  con trib uted  to  a  r a n g e  o f  r e se a r c h  p r o p o sa ls  a s  part o f  F ram ew ork  
6 , including p ro jects  relating to th e  International Census o f Marine Life an d  th e  M arine 
G e n o m ic s  N etw ork  o f  E x c e lle n c e .
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Association of Physical and Biological processes acting on 
Recruitment and Post-Recruitment stages of Anchovy - 

(ANREC)
Kallianiotis, A, Tsamadias I., Milani Ch.

N ational Agricultural R esea rch  Foundation -  F ish eries R esea rch  Institute, G ree ce

C on tract N o : Q 5 R S -2 0 0 2 -0 1 2 1 6 P roject duration : 1 0 /2 0 0 2  -  0 9 /2 0 0 5

P roject b u d g e t  : €  1 8 4 9  0 0 9 EC  C ontribution : €  1 2 9 9  9 4 7

W e b site  : w w w .fish ri.ar

Objectives
E nvironm enta l co n d itio n s , through  clim atic  flu c tu ation s , a r e  c lo s e ly  linked to y e a r -to -y e a r  
a b u n d a n c e  o f fish  p o p u la tio n s. S m all p e la g ic  fish  a r e  n otor iou sly  p ro n e  to c o lla p s e  u n d er  
fish in g  p r e s su r e  e x a c e r b a te d  b y  en v iro n m en ta l s t r e s s .  T h e  m ain  o b je c tiv e s  o f  A N R E C  a r e  to  
a d v a n c e  ou r u n d ersta n d in g  o f  th e  a n c h o v y  recruitm ent in North A e g e a n  S e a ,  in relation  to 
p h y sica l an d  b io lo g ica l f o r c e s  an d  to  d e v e lo p  th e  cap ab ility  o f  pred icting th e  e f fe c ts  o f  
en v iro n m en ta l an d  b io lo g ica l variability o n  a n c h o v y  recruitm ent. S p e c if ic  o b je c tiv e s  include:

I. a n a ly s is  o f  arch iv ed  m ete o r o lo g ic a l an d  r em o te  s e n s in g  d a ta  co m b in e d  with f ish e r ie s  
land ing  d a ta  in ord er  to identify correlation  in tim e

II. co llec tio n  an d  a n a ly s is  o f  f le e t  d y n a m ic s  inform ation a n d  ca lcu la tio n  o f  c p u e

III. identification  o f  p h y sica l p r o c e s s e s  actin g  on  recruitm ent c o u p le d  with b io log ica l 
fa c to r s  su c h  a s  fo o d  a b u n d a n c e  an d  co m p o sit io n  in all o n to g e n e t ic  s t a g e s

IV. s tu d y  o f grow th  an d  g e n e t ic  a n a ly s is  o f  th e  s to c k

V. incorporation  o f all d a ta  into a  m o d e l that le a d s  to c o m p r e h e n s io n  w h a t d r iv es
a n c h o v y  recruitm ent an d  p o s t  recruitm ent s t a g e s  in North A e g e a n  S e a

Results
R e tr o sp e c tiv e  a n a ly s is  rep orts c o n c e r n in g  all a s p e c t s  o f  th e  project h a v e  b e e n  c o m p le te d , 
a n d  a n a ly s e s  o f  d a ta  a r e  a b o u t  to start. F le e t  inventory, la n d in g s  d a ta  an d  es tim a tio n  of  
c p u e , a s  w ell a s  a  tim e s e r ie s  a n a ly s is  u sin g  an  ARIM A m o d e l, h a v e  f in ish ed  in tim e. 
M oreover, a n a ly s e s  o f  h istoric ch lorop h yll-a  d a ta  an d  a  rev iew  o f  p h y s ic o c h e m ic a l an d  
fr e sh w a te r  inflow  d a ta  h a v e  b e e n  carried  out. T h e  e s ta b lish m e n t  o f  protoco l for g e n e t ic  
a n a ly s is  w a s  s u c c e s s fu l ,  w h ile  prelim inary resu lts  c o n cern in g  grow th  an d  popu lation  
d y n a m ic s  a re  a v a ila b le .

Relevance for Society
M odelling th e  popu lation  d y n a m ic s  o f  a n c h o v y  in North A e g e a n  S e a  regard in g  its recruitm ent 
a n d  p o st-recru itm en t s t a g e s  will p rob ab ly  b e  a  first s t e p  into su s ta in a b le  a n d  rational 
m a n a g e m e n t  o f  f ish e r ie s  in G r e e c e . A n ch o v y  c o n s t itu te s  th e  m o st  a b u n d a n t s p e c i e s  in 
N orthern A e g e a n  an d  fish in g  industry is h ea v ily  d e p e n d e n t  on  a n c h o v y  s to c k . F urtherm ore, 
fish in g  ca n n in g  industry is a ls o  totally  d e p e n d e n t  on  sm a ll p e la g ic  c a tc h e s .  T h e  fa ct that 
northern A e g e a n  a n c h o v y ’s  c a tc h  is co n stitu ted  m o stly  o f 2+  a g e d -in d iv id u a ls  sh o u ld  b e  
tak en  into co n sid er a tio n . T h is fa c t  turns th e  s p e c if ic  s to c k  probab ly  u n iq u e  in term s of  
m a n a g e m e n t  an d  a llo w s  m a n y  sc ien tif ic  an d  ad m in istrative  op p o rtu n ities  to b e  ex p lo red . 
P o licy -m a k ers  a fter  h av in g  in teg ra ted  r e se a r c h  fin d in g s m a y  b e  a b le  to m a n a g e  th e  r e so u r c e  
b en efitin g  both  p e o p le  an d  en v iro n m en t an d  prom oting s u s ta in a b le  y ield  o f  sm all p e la g ic  fish . 
T h erefo re , m od ellin g  an d  su b s e q u e n t  pred iction  o f  th e  c a tc h  will e n a b le  all o f  th em  to  
rationally  plan for th e  future. Finally, w e  sh o u ld  ta k e  into a c c o u n t  that E a s t  M a ced o n ia  an d  
T h ra ce  a r e  b ord er r e g io n s  o f  th e  EC an d  a tten tion  sh o u ld  b e  g iv en  to o c c u p a tio n  an d  w e ll
b e in g  o f  th e  loca l fish erm en .
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Access to South European Finfish Aquaculture Facilities - 
(ASEFAF)

Lacroix, D .1 ; Zambón ino, J.L.2 

1 Ifrem erLRPM , P a la v a s-le s-F lo ts , F rance ; 2 Ifremer ARN, P lou zan é , F rance

C on tract N o : H P R I-C T -2 0 0 1 -0 0 1 4 6 P roject duration : 1 2 /2 0 0 1  -  6 /2 0 0 4

P roject b u d g e t  : e u r o s  1 .1 0 0 .0 0 0 E C  contribution  : e u r o s  8 1 6 .6 6 7

W e b site  : w w w .ifr e m e r .fr /a se fa f

Objectives
T h e  A S E F A F  p ro gram m e h ad  b e e n  la u n c h e d  in D e c e m b e r  2 0 0 1  in th e  fra m e o f th e  g lob a l 
p ro g ra m m e “Im proving th e  h u m an  r e s e a r c h  p otentia l a n d  th e  s o c io -e c o n o m ic  k n o w le d g e  
b a s e ” u n d er  th e  u m brella  o f  th e  D irectorate  G en era l for R e s e a r c h . T h e  g o a l w a s  to offer  
fa c ilities  to E u ro p ea n  r e s e a r c h e r s  for e x p e r im e n ts  th e y  co u ld  n ot u n d erta k e  in their ow n  lab  
a n d  to p rovid e th em  all tech n ica l a s s i s t a n c e  to a c h ie v e  u se fu l an d  re lev a n t trials an d  t e s t s  in 
th e  field  o f  finfish a q u acu ltu re .

In its tw o m ain  r e se a r c h  a q u a cu ltu re  s ta t io n s , IFR EM ER  p r o p o s e s  2 9  e x p e r im e n t  un its fitted  
with d ifferent ta n k s an d  s iz e s ,  su p p lied  with s e a  w a ter  or  fresh  w a ter  including th e  p o ssib ility  
o f recircu lated  s y s t e m s  an d  related  sc ien tif ic  e q u ip m e n ts  for u su a l m onitoring an d  a n a ly s is .  
T h e  m ain  f ie ld s  a re  : con tro lled  s y s t e m s , nutrition, p h y sio lo g y , g e n e t ic s  an d  reproduction , 
im m u n o -p a th o lo g y . Inform ation is g iv en  through netw ork ing , m e e t in g s , a d v e r t ise m e n t in 
r e v ie w s  a n d  a  w e b s ite . A  fiv e  m e m b e r s  se le c t io n  co m m itte e  s tu d ie s  p r o p o sa ls  tw ice  a  yea r .

Results
A lthou gh  th e  e n d  o f  th e  p ro g ra m m e is in J u n e  2 0 0 4 , a  provision al s y n th e s is  c a n  b e  d o n e  in 
fe w  d a ta  :

19 projects a c c e p te d  from  2 6  p r o p o sa ls

- 26 visiting researchers from 11 countries (4  from  th e  North, 2  from  th e  E astern  
E u rop e, 5  from  th e  M ed iterran ean )

- An a v e r a g e  s ta y  o f  1 0 0  d a y s  (but 2 /3  w e r e  b e lo w  th ree  m o n th s tim e) on  a  9 0  m 2  a v e r a g e  
s u r fa c e  unit

- A b ou t 20 scientific papers o n g o in g  or p la n n e d , including tw o from  m ixed  te a m s

- T w o  phD  th e s is  in preparation  on  to p ic s  re la ted  with A S E F A F  ex p er im en t

T h e  m ain to p ic s  w e r e  a q u a cu ltu re  in recircu lated  s y s t e m s  (4 0  %), fish  nutrition (2 5  %) an d  
rep rod u ction  & g e n e t ic s  (2 0  %).

Potential exploitation by end users
A  netw ork  h a s  b e e n  d e v e lo p in g  p ro g ress iv e ly , w ith th e  opportun ity  o f  se v e r a l  c o n ta c ts  an d  
potentia l n e w  c o o p e r a t io n s , involving r e se a r c h  la b s  an d  c o u n tr ie s  w h ich  h ad  n e v e r  b e e n  in 
tou ch  b efore; for e x a m p le  a  m ultilateral p ro g ra m m e on  recircu lated  s y s t e m s  in a q u a cu ltu re  
h ad  b e e n  sta rted  in E a stern  E u rop e a fter  tw o  p ro jects p r o c e s s e d  in parallel in A S E F A F .

T h e  A S E F A F  p ro g ra m m e h a s  d e m o n str a te d  its c a p a c ity  to a c h ie v e  g o o d  sc ien tif ic  r e se a r c h  
w ork, s tr e s s in g  th e  n etw ork ing o f se v e r a l  r e se a r c h  t e a m s  all o v e r  E urope; It h a s  s o  
con trib uted  to th e  con stru ctio n  o f th e  E u ro p ea n  R e s e a r c h  A rea . Its e x te n d e d  d e v e lo p m e n t  a s  
a  E u ro p ea n  in teg ra ted  infrastructure initiative is  in preparation .
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Bioeconomic modelling of Mediterranean fisheries - 
(BEMMFISH)

Contract number: Q 5 R S -2 0 0 1 -0 1 5 3 3  

Contract type: S h a r e d -c o st  p roject  

Starting date: 1 .1 1 .2 0 0 1  

Duration: 3 6  m o n th s  

Scientific Officer: Sigurdur B og a so n  

Project w eb  site: w w w .b e m m fish .n e t

Coordinator
Jordi L leonart ( 1 .1 1 .2 0 0 1 - 3 0 .9 .2 0 0 2 ) ,

F ran cesc  M aynou (from  1 .1 0 .2 0 0 2 )

In stitu t d e  C ièn c ies d el Mar

P a sse ig  Maritim d e  la B a r ce lo n eta , 3 7 - 4 9

E -0 8 0 0 3  B arcelona

T el. (3 4 )  9 3 2  3 0  9 5  5 9

Fax (3 4 )  9 3 2  3 0  9 5  55

E-mail: m a y n o u f@ ic m .c s lc .e s

PARTNERS
P ere G arcia, In stitu t d 'ln v estlg a c lo  en  In te ll ig e n c e  Artifical, C am p u s d e  la U niversität 
A u to n o m a  d e  B arcelona

Cari O'Brien C entre for E nvironm ent, F ish eries an d  A q u acu ltu re S c ie n c e , L ow esto ft  
Laboratory

C on stan tin a  K arlou-R lga, F ish eries L aboratory —  M inistry o f  A griculture

V in cen zo  P lacen tl, Istltu to  di R lcerche E con om lch e per la P esca  e  l'A cquacoltura

R am on F ran q u esa , U n iversitä t d e  B arcelon a , G a b in ete  d e  E conom ía d el Mar

Fienrl Farrugio, In stitu t F rançais d e  R ech erch e  pour l'Exploitation d e  la Mer

A lbert Prat, U n iversitä t P o litécn ica  d e  C ata lun ya , D ep a rta m e n t d 'E stad istlca  i R ecerca
O perational

R agnar A rn ason , U niversity  o f  Ic e la n d , In stitu te  o f  E conom ic S tu d ies

O dile Pourtallier, In stitu t N ational d e  R ech erch e  en  In form atiq u e e t  A u tom atiq u e

background
T h e p u rp o se  Is to  d e v e lo p  a b io e c o n o m ic  m o d e l for M editerranean  f ish e r ie s  an d  th e  
rea lisa tion  o f  s im u lation  c o m p u ter  so ftw a re  a llow in g  th e  te s t in g  o f  d ifferen t m a n a g e m e n t  
s tr a te g ie s . T h e  w ork  will b e  d iv ided  in to  th e  fo llow in g  a rea s: d e v e lo p m e n t  o f  a th eo retica l 
b ack grou n d  and building th e  co n cep tu a l m o d e l; d e v e lo p m e n t  o f  th e  num erical m odel;  
elab oration  o f  s im u lation  c o m p u ter  so ftw a re ; valid ation  o f  th e  m od el th ro u g h  c a s e  s tu d ie s  
an d  d issem in a tio n . T h is p roject is e x p e c te d  to  con tr ib u te  both  in practical an d  th eo retica l 
w a y s  to  th e  u n d ersta n d in g  o f  th e  fu n ction in g  o f  M editerranean  f ish e r ie s  and  their  
m a n a g e m e n t. T h e  p ro ject In teg ra tes f ish e r ie s  e c o n o m is ts , f ish e r ie s  b io lo g ists  and  co m p u ter  
sc ie n tis ts . A p a ra m o u n t a sp e c t  o f  th is  p ro ject Is th e  exp lora tion  o f  n e w  m ath em a tica l  
a p p r o a c h e s , an d  the ir  ap p lication  to  th e  m od ellin g  o f  M editerranean  fish er ie s . T h is will b e  
e n su r e d  by bringing to g e th e r  sp e c ia lis ts  In d ifferen t fie ld s  o f  ap p lied  m a th em a tic s .

T h e  o b je c tiv e  o f  th e  resea rch  Is to  d e v e lo p  a th e o retic a l b io eco n o m ic  m od el for  
M editerranean  an d  M ed iterra n ea n -ty p e  f ish e r ie s , and  a practical c o m p u ter  sim u la tion  m od el 
a d d r e sse d  to  th e  m a n a g e m e n t  o f  t h e s e  fish er ie s . T h is m o d e l an d  so ftw a r e  sh o u ld  b e  
su ffic ien tly  g en era l an d  flex ib le  to  a c c o m m o d a te  e a s ily  th e  rea lities o f  m o st  M editerranean  
f ish er ie s , and  Include m ultip le s p e c ie s  an d  the ir In teraction s, m ultip le f le e ts  an d  g e a r  ty p e s ,

objectives
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an d  all fish er ie s  m a n a g e m e n t  to o ls  cu rrently  u se d  by M editerranean  fish er ie s  m a n a g e rs . It 
sh o u ld  p ro d u ce  a w id e  r a n g e  o f  f ish e r ie s  p erfo rm a n ce  m e a su r e s , b e  d yn a m ic , I.e. c a p a b le  o f  
s im u la tin g  th e  f ish e r ie s  o v e r  a long period  o f  t im e , b e  s to c h a s tic  to  Incorporate u n certa in ty  In 
d a ta  an d  m o d e ls , and  run on  th e  W in d o w s platform .

expected results and achievem ents

T h e fo llow in g  practical and  th e o retic a l re su lts  are  e x p e c te d :

1. a r e a d y -to -u se  so ftw a r e  p a c k a g e  for d istribution  a m o n g  m a n a g e r s , f ish erm en  and  
sc ie n tis ts ;

2 . a contribution  to  s tr e n g th e n in g  th e  sc ien tific  b a sis  o f  th e  co m m o n  fish e r ie s  policy  an d  Its 
ap p lication  to  th e  M editerranean;

3 . th e  e s ta b lish m e n t o f  a so u n d  th e o retic a l fram ew ork  for th e  b io eco n o m ic  a n a ly sis  o f  
M editerranean  f ish er ies .

180



EurOCEAN 2004 - Proceedings

Bridging genomes: an integrated genomic approach towards 
genetic improvement of aquacultured fish species - 

(BRIDGE-MAP)

T o m a so  P atarn ello , U niversita  d eg ii Studi di P ad ova , D ipartim ento  di B iología  

R obert G eisler , M ax-P lanck-Institut für E n tw ick lu ngsb io log ie

Francis G alibert, C entre N ational d e  la R ech erch e  S c ien tif iq u e , UMR 6 0 6 1  G én étiq u e  e t  
D é v e lo p p e m e n t

D eb orah  M. P ow er, U n iversid ad e d o  A lgarve, C entro d e  C iên cias d o  Mar

S erg e i G orshk ov , N ational C entre for M ariculture, Israël O cea n o g ra p h ic  and  L im nological
R esearch

C o sta s  B atarg ias, N ireus C hios A q u acu ltu re SA, D ep a rtm en t o f  R esearch  an d  D ev e lo p m e n t  

A n d reas G eo rg o u d is, A ristotle U niversity  o f  T h essa lo n ik i, D ep a rtm en t o f  Anim al Production  

M anolis K oubarakis, T ech n ica l U niversity  o f  C rete , D ep a rtm en t o f  E lectronic an d  C om p uter  
E ngineering

background
T h e p r e se n t  p ro ject will u s e  a co m b in e d  ap p roach  o f  radiation  hybrid , linkage an d  QTL 
m ap p in g  a s  w ell a s  crea tio n  o f  r e so u r c e s  for g e n o m e  resea rch  (BAG library, cDNA libraries, 
ESTs an d  d a ta b a se )  to:

1. tra n sfer  g e n o m e  in form ation  from  m od el o r g a n ism s to  com m ercia l s p e c ie s  th rou gh  th e  
a p p roach  o f  co m p a ra tiv e  g e n o m ic s;

2 . bridge th e  g a p s  in m a p s  b y  m erg in g  radiation hybrid m a p s an d  linkage m ap s;

3 . b rid ge th e  d is ta n c e  b e tw e e n  resea rch  an d  in d ustry  by a cce ler a tin g  th e  identification  o f  
DNA to  p h e n o ty p e  re la tio n sh ip s by a pilot ap p lication  to  a com m ercia l se le c t iv e  b reed in g  
p rogram m e;

4 . in te g ra te  evo lu tio n a ry  th e o r y  and m od ern  te c h n o lo g y  to  g e n e r a te  an  app lied  en d p o in t;

5 . in te g ra te  g e n o m e  m a p s  o f  v a r io u s t e le o s t s  w ith  d a ta  from  h igh er v e r te b r a te s , th a n k s to  
th e  h igh  p oten tia l o f  co m p a ra tiv e  m app in g;

6 . tra n sfer  te c h n o lo g y  and  k n o w -h o w  from  lead in g  lab oratories in g e n o m e  a n a ly sis  and  
m app in g  to  m o re  c la ssica l fish  g e n e t ic s  lab oratories.

T h e  p ro ject w ork  plan is c e n tr e e d  arou n d  th e  ap p lication  o f  m od ern  b io tech n o lo g ica l 
m e th o d s  to  aq u a cu ltu re . It is su b d iv id ed  in to  e ig h t  m ain  w ork  p a c k a g e s , e a c h  o f  w h ich  is

Contract number: Q 5 R S -2 0 0 1 -0 1 7 9 7  

Contract type: S h a r e d -c o st  p roject  

Starting date: 1 .1 1 .2 0 0 1  

Duration: 4 8  m o n th s  

Scientific Officer:
Mario L op es d o s  S a n to s  

Project w eb  site: 
h ttD ://w w w .b r id a em a D .tu c .a r

Coördinator
G eo rg e  K otoulas

In stitu te  o f  M arine B iology o f  C rete

D ep a rtm en t o f  G en etic s  an d  M olecular

B io tech n o lo g y

PO Box 2 2 1 4

G R -7 1 0 0 3  Iraklion, C rete

E-mail: k o to u la s@ im b c.g r

PARTNERS
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181

http://www.bridaemaD.tuc.ar
mailto:kotoulas@imbc.gr


EurOCEAN 2004 - Proceedings

co o rd in a ted  by th e  partner w ith  th e  re lev a n t e x p e r t ise , and  th e  co m p letio n  o f  w h ich  will 
con tr ib u te  to  th e  a tta in m en t o f  th e  p roject o b je c tiv e s .

T h e  w ork  p a c k a g e s  articu late  w ith  e a c h  o th e r  and  ca n  b e  su b d iv id ed  Into th r e e  m ain  g ro u p s  
a ccord in g  to  th e  n atu re  o f  th e  m e th o d s  u sed :

1. M olecular b io te c h n o lo g y , w h ich  in c lu d es  m e th o d o lo g ie s  for g e n e r a tin g  m ap p in g  p a n e ls  for  
th e  linkage m ap  (W P 1) an d  radiation  hybrid m app in g  (RH) (W P 2), a h igh ly  a u to m a ta b le  n e w  
m eth o d  for physical m a p p in g , g e n o ty p ln g  th e  linkage m ap  (W PS) an d  RH m ap  (W P S), by u se  
o f  h ig h -th ro u g h p u t a u to m a te d  m e th o d s , an d  Isolating ST S m ark ers for RH m app in g  (W P4).

2 . C on ven tion al g e n e t ic :  th e  to o ls  g e n e r a te d  in W P s 1 to  5 will b e  u se d  to  sc r e e n  s e a  bream  
(S p a ru s au ra ta ) g e n e r a te d  in a b reed in g  p ro g ra m m e on  an  SME fish  farm . T h is will resu lt In 
th e  tra n sfer  o f  m olecu lar  b io te ch n o lo g ica l m e th o d o lo g ie s  to  co n v en tio n a l g e n e t ic s  and th e  
Im p lem en tation  o f  te c h n o lo g y  tra n sfer  from  s c ie n c e  to  Industry;

3 . T h e  final w ork  p a c k a g e  w hich  will run s im u lta n eo u s ly  w ith  th e  o th e r  p roject ta sk s , Is th e  
a n a ly sis  o f  th e  e x te n s iv e  d a ta  w h ich  will b e  g e n e r a te d  by th e  v a r io u s  w ork  p a c k a g e s  o f  th e  
p roject. B loin form atlcs will b e  e s se n tia l for th e  hand lin g  an d  Interpretation  o f  th e  d a ta  and  
for the ir  su c c e ss fu l d issem in a tio n  In ord er th a t th e  p ro ject ca n  h a v e  a m axim u m  Im pact In 
th e  f ie ld s o f  aq u a cu ltu re  r esea rch , fish  g e n e t ic s ,  an d  co m p a ra tiv e  m ap p in g .

expected results and achievem ents
B iotech n o log ica l and sc ien tific  e x p e r t ise  will b e  tran sferred  from  m o d e l o r g a n ism s to  
com m ercia l aq u a cu ltu re  s p e c ie s ,  for e x a m p le  th e  s e a  b ream . An In tegrated  m a p , m ergin g  
physica l and  linkage m a p s , will b e  g e n e r a te d  an d  app lied  to  a s e le c tiv e  b reed in g  p rogram m e. 
T his will b e  a c h ie v e d  by production  o f  a radiation  hybrid p a n e l. S e a  b ream  cDNA and BAG 
g e n o m ic  libraries will b e  p rod u ced  and  co d in g  g e n e s  w ith  p o ten tia lly  com m ercia l Im portance  
will b e  Identified  an d  m a p p ed . A s e a  b rea m -zeb ra  fish  co m p a ra tiv e  m ap  In tegrated  w ith  
'g e n e  rich' v e r teb ra te  m a p s  will sh e d  light on  th e  g e n e  to  p h e n o ty p e  re la tion sh ip . T h is will b e  
b a se d  on  m app in g  o f  a b o u t  2 0 0 0  g e n e s  an d  m ark ers th a n k s to  th e  crea tion  o f  th e  radiation  
hybrid p an el. S u ch  a co m b in e d  m ap  o f  g e n e s  and  po lym orphic m ark ers will d irectly  link QTLs 
to  ch ro m o so m a l r eg io n s o f  know n g e n e  c o n te n t  th ro u g h  th e  co m p a ra tiv e  m ap p in g  ap p roach . 
T h e p ro ject Is e x p e c te d  to  e s ta b lish  a re fe r e n c e  g e n o m e  Inform ation for m arine p erc lfo m e s  
sp e c ie s .
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Cephalopod Stocks in European Waters: Review, Analysis, 
Assessment and Sustainable Management - (CEPHSTOCK)

Pierce, G.J., Wang, J., Santos Vázquez, M. B.

D e p a r t m e n t  o f  Z o o lo g y ,  t h e  U n iv e r s ity  o f  A b e r d e e n ,  T illy d r o n e  A v e n u e ,  A b e r d e e n ,  
A B 2 4  2 T Z , S C O T L A N D . E m a il: g . j .p ie r c e @ a b d n .a c .u k

C on tract No: Q 5 C A -2 0 0 2 -0 0 9 6 2 P roject duration: 1 0 /0 2  -  0 9 /0 5

P roject b u d get: €  8 8 7  4 1 9 E C  contribution: €  8 8 7  4 1 9

W eb site :  w w w .a b d n .a c .u k /e u r o sa u id /c e D h sto c k .h tm

Objectives
T h is project a im s  to rev iew  current k n o w le d g e  an d  is s u e s  in c e p h a lo p o d  f ish e r ie s  s c ie n c e ,  to 
a s s e m b le ,  o r g a n ise , a n a ly s e  an d  s y n th e s is e  d a ta  from  o n g o in g  nation al p ro jects, p rev io u s  
a n d  n e w  E C -fu n d ed  R&D p ro jects , an d  to  r e c o m m e n d  future a c t io n s  for s c ie n t is ts  an d  
c e p h a lo p o d  fish ery  m a n a g e r s  in E u ro p ea n  w a te r s . T h is will b e  a c h ie v e d  through  (a) c o 
ord in ated  r e v ie w s  a n d  (b) d e v e lo p m e n t  o f  c o m m o n  d a ta b a s e s  an d  a s s o c ia t e d  G IS  a n a ly s is  
cap ab ility , lea d in g  to  (c ) a  s e r ie s  o f  co -ord in ation  m e e t in g s  an d  w o r k s h o p s  a t w h ich  the  
s ta tu s  o f  f ish e d  E u ro p ea n  c e p h a lo p o d  s to c k s  will b e  r ev iew e d , s to c k  a s s e s s m e n t s  carried  
o u t an d  m a n a g e m e n t  r e c o m m e n d a tio n s  p r o p o se d . S p e c if ic  o b je c tiv es:

1. T o rev iew  th e  current s ta te  o f  k n o w le d g e  o n  ex p lo ite d  c e p h a lo p o d s  (b io logy , f ish e r ie s ,  
en v iro n m en ta l re la tio n sh ip s, s to c k  identity) in E u ro p ea n  w a te r s , on  a  s to c k  by s to c k  
b a s is , to identify g a p s  in k n o w le d g e  a n d  th e  b e s t  m e th o d s  a v a ila b le  to c o lle c t  n e c e s s a r y  
data;

2 . T o rev iew  a n d  d o c u m e n t current d a ta  co llec tio n , s to c k  a s s e s s m e n t  a n d  m a n a g e m e n t  
p r a c t ic e s  for c e p h a lo p o d  ca p tu r e  f ish e r ie s  w orld-w ide;

3. T o rev iew  th e  current s ta tu s  o f  c e p h a lo p o d  cu lture an d  th e  p r o sp e c ts  for co m m ercia l 
a q u acu ltu re;

4 . T o rev iew  s o c io -e c o n o m ic  i s s u e s  re la ted  to c e p h a lo p o d  fish er ie s :  th e  e c o n o m ic  an d  
so c ia l v a lu e  o f  c e p h a lo p o d  fish in g , contribution  to in c o m e  an d  em p lo y m en t;

5. T o rev iew  current k n o w le d g e  o f  a s p e c t s  o f  c e p h a lo p o d  b io lo g y  a n d  e c o lo g y  re la ted  to  
their su itab ility  a s  r e so u r c e  s p e c i e s  for ca p tu r e  an d  cu lture f ish e r ie s , includ ing life-history  
a n d  e c o lo g ic a l  d a ta  an d  a s s e s s m e n t  o f  en v iro n m en ta l fa c to r s  w h ich  a ffe c t  th e  im m u n o 
c o m p é te n c e  an d  p h y sio lo g y  o f  c e p h a lo p o d s;

6 . T o rev iew  m a n a g e m e n t  o p tio n s  for currently u n reg u la ted  c e p h a lo p o d  f ish e r ie s , to m e e t  
e c o lo g ic a l, e c o n o m ic , so c ia l a n d  institutional g o a ls  for su s ta in a b le  utilization, co n sid er in g  
i s s u e s  su c h  a s  g e a r  se lec tiv ity , m inim um  land ing s iz e s ,  c lo s e d  a r e a s  an d  s e a s o n s ,  s to c k  
en h a n c e m e n t;

7. T o d e s ig n  ap p rop riate  d a ta  co llec tio n  p ro to co ls  for e a c h  s to c k  to fill p e r c e iv e d  g a p s  an d  
e n s u r e  availab ility  o f  th e  ap p rop riate d a ta  to underpin  m a n a g e m e n t  d e c is io n s  ( e .g . ca tch  
a n d  effort d a ta , s to c k  identification  s tu d ie s , s o c io -e c o n o m ic  d a ta  co llec tio n , g e a r  trials 
etc);

8. T o hold w o r k sh o p s  o n  a s s e s s m e n t  an d  m a n a g e m e n t , with invited e x p e r ts , u sin g  ex is tin g  
d a ta  to m a k e  a s s e s s m e n t s  o f  s to c k  s ta tu s , includ ing exp lic it e v a lu a tio n  o f  a s s o c ia t e d  
u n certa in ties; to provid e b a se lin e  p recau tio n a ry  m a n a g e m e n t  p r o p o sa ls  an d  rec o m m e n d  
future r e se a r c h  d irection s;

9. T o d e v e lo p  a  c o m m o n  d a ta b a s e  an d  G IS  o f  b io log ica l, f ish ery  an d  b ib liograph ic d a ta  on  
E u ro p ea n  c e p h a lo p o d  s to ck s;

10 . T o u s e  th e  d a ta b a s e  an d  G IS  to d e v e lo p  m o d e ls  o f  in tera ctio n s b e tw e e n  c e p h a lo p o d  
f ish e r ie s , c e p h a lo p o d  s to c k s , an d  th e  en viron m en t;
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11 . T o d is s e m in a te  th e  inform ation s y n th e s is e d  an d  re su lts  g e n e r a te d  by th e  C o n cer ted  
A ction  a s  p e e r -r e v ie w e d  p a p e r s  an d  c o n fe r e n c e  p r e se n ta t io n s , in add ition  to  reports to  
th e  C E C ’s  DG  R e s e a r c h .

12 . T o d e v e lo p  n e w  r e se a r c h  p r o p o sa ls  to  a d d r e s s  p e r c e iv e d  g a p s  in th e  inform ation  
required  for s u s ta in a b le  m a n a g e m e n t  o f  f ish e d  c e p h a lo p o d  s to c k s .

Results
T h e  project will h a v e  a c c e s s  to p u b lish ed  a n d  u n p u b lish ed  r e su lts  o f p rev io u s  C E C -fu n d ed  
r e se a r c h  p ro jects  an d  d a ta  co llec tio n  p ro jects  c o m p le te d  o v e r  th e  la st d e c a d e ,  a s  w ell a s  
a c c e s s  to re su lts  o f  n a tion ally  fu n d ed  r e s e a r c h  an d  n ation al fish ery  d a ta b a s e s .  A s  su c h , 
project p e r s o n n e l will b e  w ell p o sit io n ed  to u s e  ex is tin g  k n o w le d g e  to p ro d u ce  m e a su r a b le  
a n d  verifiab le ou tp u ts. T h e  p r o p o se d  o u tp u ts (by o b je c tiv e )  a re  a s  fo llow s:

1. An an n u a l report, o n  a  s to c k -b y -s to c k  b a s is ,  o n  current s to c k  s ta tu s  for all ex p lo ited  
c e p h a lo p o d  s p e c i e s  in E u ro p ea n  w a ters .

2 . An an n u a l report o n  fish ery  d a ta  co llec tio n  an d  current c e p h a lo p o d  fish ery  m a n a g e m e n t  
p ra ctice  in all participating E u ro p ea n  co u n tr ies ..

3. A  rev iew  p a p e r  o n  th e  so c io -e c o n o m ic  v a lu e  o f  E u ro p ea n  c e p h a lo p o d  f ish e r ie s , in term s  
o f in c o m e  g e n e r a te d , em p lo y m e n t, su p p o rt for loca l co m m u n itie s , trad e a n d  fo o d  
provision .

4 . R e v ie w  p a p e r s  o n  a s p e c t s  o f  c e p h a lo p o d  b io lo g y  a n d  e c o lo g y  re lev a n t to their  
s u s ta in a b le  exp lo ita tion .

5. A  rev iew  p a p er  on  m a n a g e m e n t  o p tio n s  for currently u n reg u la ted  c e p h a lo p o d  f ish e r ie s , 
exp licitly  a d d r e ss in g  g o a ls  o f  so c ia l, e c o n o m ic  an d  b io lo g ic a l/e c o lo g ic a l su sta in ab ility .

6 . A  rev iew  o f c e p h a lo p o d  a q u acu ltu re .

7. An an n u a l su m m a ry  o f  r e c o m m e n d a tio n s  for im proving d a ta  co llec tio n  on  f ish ed  
c e p h a lo p o d s .

8. A s s e s s m e n t  w o r k sh o p s , lea d in g  to n e w  a s s e s s m e n t s  o f  s to c k  s ta tu s  an d  
r e c o m m e n d a tio n s  for m a n a g e m e n t.

9. A  c o m m o n  d a ta b a s e  an d  G IS for c e p h a lo p o d  f ish e r ie s , building on  th o s e  co n stru c ted  
u n d er p rev io u s  C E C -fu n d ed  RTD projects.

10 . A  feasib ility  s tu d y  o f th e  co m m e rc ia l d e v e lo p m e n t  o f  th e  G IS a s  a  tool for m a n a g e r s  and  
for prov ision  o f  d a ta  p ro d u cts to fish erm en .

11 . N e w  r e se a r c h  p a p e r s  b a s e d  on  a n a ly s is  o f  d a ta  a c c u m u la te d  u n d er  o b je c tiv e  7.

Potential exploitation by end users
R e s u lts  will b e  o f  d irect in te rest  to  th o s e  p artner in stitu tes in vo lved  in th e  im p lem en ta tion  o f  
E u ro p ea n , nation al an d  reg ion a l p r o g r a m m e s o f fish ery  a s s e s s m e n t  an d  regu lation . R e su lts  
will b e  co m m u n ic a te d  to th e  International C ouncil for th e  E xploration  o f  th e  S e a  (IC E S)  
through  re lev a n t C o m m itte e s  an d  W orking G ro u p s (n o tab ly  W G C E P H ). S o m e  o f th e  r e v ie w s  
a n d  n e w  m od ellin g  resu lts  p ro d u ced  will form  th e  b a s is  o f  p u b lica tio n s in th e  m ain strea m  
(p e e r -r e v ie w e d )  sc ien tif ic  literature. C ertain  o th e r  ou tp u ts, e .g .  r e g r e s s io n s  for e stim a tin g  
c e p h a lo p o d  b o d y  w e ig h ts , will b e  m a d e  a v a ila b le  on  C D -R O M .

T h e  d a ta b a s e s  an d  G IS resu ltin g  from  th e  project will b e  a  u se fu l r e so u r c e  for future r e se a r c h  
a n d /o r  s to c k  a s s e s s m e n t  on  c e p h a lo p o d  f ish e r ie s  an d  a  p o s s ib le  m e a n s  o f  m aking  th is w id ely  
a v a ila b le  for co n su lta tio n  w ou ld  b e  to a llow  a c c e s s  through  th e  internet. T h e  w e b  p a g e  will 
p rovid e inform ation to a  w id er  a u d ie n c e , including th e  g e n e r a l public, th e  r e s e a r c h  an d  fish ery  
m a n a g e m e n t  c o m m u n it ie s  an d  fish e r m e n 's  o r g a n isa t io n s . T a r g e ted  p r e s s  r e le a s e s  will 
highlight n e w  d e v e lo p m e n ts .
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Cod Spatial Dynamics and Vertical Movements in European 
Waters and Implications for Fishery Management - 

(CODYSSEY)
Righton, D .1, Heffernan, O.1, Hinrichsen, H-H.2, Huse, G.3, Michalsen, 
K.3, Neuenfeldt, S.4, Steingrund, P.5, Strand, E.6, Thorsteinsson, V.7, 

Wright, P .8

1 C e n tr e  fo r  E n v ir o n m e n t, A q u a c u ltu r e  a n d  F is h e r ie s  S c i e n c e ,  U K ; 2 In stitu t fur  
M e e r e s k u n d e ,  K iel U n iv e r s ity , G e r m a n y ;  3 In s titu te  o f  M a r in e  R e s e a r c h ,  N o r w a y ;  4 

D a n is h  In s titu te  fo r  F is h e r ie s  R e s e a r c h ;  5 F a r o e s  F is h e r ie s  L a b o r a to r y , F a e r o e  
I s la n d s ;  6 U n iv e r s ity  o f  B e r g e n ,  N o r w a y ;  7 M a r in e  R e s e a r c h  In s titu te , I c e la n d ;  8 

F is h e r i e s  R e s e a r c h  S e r v i c e s ,  U K  ; E -m a il:  d .r ig h t o n @ c e f a s .c o .u k

C on tract no: Q L R T -2 0 0 1 -0 0 8 1 3 P roject Duration: 0 1 /1 0 /2 0 0 2 -2 8 /1 0 /2 0 0 6

P roject B udget: € 4 ,1 9 6 ,4 4 8 EU C ontribution: € 2 ,2 5 1 ,2 5 6

W eb  site: w w w .c o d v s se v .c o .u k

Objectives
T h e  s ta te  o f  N E  A tlantic co d  s to c k s  h a s  b e c o m e  in crea s in g ly  a larm ing o v e r  th e  p a s t  d e c a d e ,  
th e  se v e r ity  o f th e  s itu ation  b e in g  h igh ligh ted  b y  th e  r e c e n t  call from IC E S for a  c o m p le te  
fish in g  b an  on  se v e r a l  c o d  s to c k s  in E u ro p ea n  w a te r s . C urrent m a n a g e m e n t  m e a s u r e s  fo c u s  
o n  th e  u rgen t n e e d  to r e d u c e  fish in g  m ortality to its lo w e s t  p o s s ib le  lev e l. H igh-quality d ata  
o n  th e  p op u lation  d y n a m ic s  an d  b eh a v io u r  o f  individual c o d  s to c k s  a re  n e e d e d , h o w e v e r , to 
e n s u r e  th e  e ff ic a c y  o f  lon g-term  m a n a g e m e n t  s tr a te g ie s . T h e  overa ll o b je c tiv e  o f  
C O D Y S S E Y  is to  im prove u n d ersta n d in g  o f h orizontal m igration s an d  vertical m o v e m e n ts  o f  
c o d  in relation  to  en v iro n m en ta l an d  b io lo g ica l fa c to r s  in d ifferent e c o s y s t e m s  o f  th e  NE  
A tlantic. T h e  r e su lts  will b e  u s e d  to a d v is e  f ish e r ie s  m a n a g e r s  on  th e  h orizontal availability , 
vertical a c c e s s ib ility  an d  individual vu lnerability  o f  c o d  to fish in g  activ ities . S p ec ific a lly , 
C O D Y S S E Y  a im s to tag  a t le a s t  1 6 0 0  c o d  ¡with e le c tr o n ic  d a ta  s to r a g e  ta g s  (D S T s)in  four  
e c o s y s t e m s ,  n a m e ly  Ic e la n d ic /F a r o e se  w a te r s , th e  B a r en ts S e a ,  th e  B altic S e a  an d  th e  
North S e a .  H igh -reso lu tion  b eh av iou ra l a n d  en v iro n m en ta l d a ta  from  reca p tu red  e lec tro n ic  
t a g s  will b e  u s e d  to identify an d  m o d e l th e  k ey  en v iro n m en ta l fo rcers  o f  c o d  b eh av iou r. 
S e a s o n a l  c h a n g e s  in activ ity  an d  en v iro n m en t reco rd ed  from  e le c tr o n ic  ta g s  will b e  re la ted  to  
otolith m icrostru ctu res a s  a  tool for recon stru c tin g  th e  b eh av iou ra l h isto r ie s  o f co d .

Results
T o d a te , m o re  than  1 0 0 0  e le c tr o n ic  ta g s  h a v e  b e e n  d e p lo y e d  on  c o d  in EU w a ters . 
Prelim inary a n a ly s e s  in d ica te  that th e  r a n g e  o f la r g e -sc a le  h orizontal m igration s v a r ie s  w id e ly  
b e tw e e n  ind ividuals, w ith s o m e  m igrating on  a  s e a s o n a l  b a s is  b e tw e e n  sp a w n in g  an d  
f e e d in g  g r o u n d s a n d  o th e r s  rem ain ing  rela tively  r e s id en t th rou gh ou t th e  y ea r . A n a ly s e s  o f  
tag  reco r d s from  v a r io u s  e c o s y s t e m s  in th e  NE A tlantic h a v e  sh o w n  that c o d  o ften  exhib it 
rapid vertical m o v e m e n ts , ch a n g in g  their b u o y a n c y  a n d  orien tation  with d ep th . T h e s e  resu lts  
h a v e  im p lica tion s for a c o u s t ic  m e th o d s  o f  fish  b io m a s s  es tim a tio n  an d  s u g g e s t  that b a s ic  
a s s u m p tio n s  regard in g  c o d  p h y s io lo g y  an d  b eh a v io u r  requ ire rev ision  if th e  a c c u r a c y  and  
p rec is io n  o f t h e s e  m e th o d s  a re  to b e  im proved .

Potential exploitation by end users
T h e  r e su lts  from  C O D Y S S E Y  will b e  o f in te rest  to a  n u m b er  o f e n d  u se r s , including  
b eh av iou ra l e c o lo g is ts ,  f ish e r ie s  m a n a g e r s , s to c k  a s s e s s m e n t  s c ie n t is ts  an d  th e  fish ing  
industry a t both  a  nation al an d  international lev e l.
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T h e  output from  th e  project will b e  in c r e a se d  u n d ersta n d in g  o f  c o d  b eh a v io u r  at an  
individual-, p op u la tion - an d  e c o s y s t e m - le v e l  in relation  to k ey  en v iro n m en ta l fa c to r s. T h e s e  
d a ta  a r e  e x p e c te d  to p lay  a  k ey  role  in th e  interpretation  o f s to c k  a s s e s s m e n t s  an d  the  
im p lem en ta tion  o f  ap p rop riate  m a n a g e m e n t  an d  c o n se r v a tio n  m e a s u r e s  for N E A tlantic co d  
s to c k s .
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Creation of Multi-annual Management Plans for Commitment - 
(COMMIT)

Keli, L .1

1 T h e  C e n t r e  fo r  E n v ir o n m e n t , F is h e r ie s  a n d  A q u a c u ltu r e  S c i e n c e ,  U n ite d  K in g d o m  
( c o o r d in a to r  o n  b e h a lf  o f  all p a r tn e r s )

C on tract N o : S S P 8 -C T -2 0 0 3 -5 0 2 2 8 9 P roject duration : 0 4 /2 0 0 4  -  0 4 /2 0 0 7

P roject b u d g e t  : €  2  4 2 1  1 8 5 E C  contribution  : €  1 4 0 7  4 9 8

W e b site  : w w w .c e fa s .c o .u k \c o m m it

Objectives
T o p rovid e a  so u n d  sc ien tif ic  b a s is  for th e  lon g-term  p lan nin g  o f  f ish e r ie s  m a n a g e m e n t  
c o n s is te n t  with s u s ta in a b le  d e v e lo p m e n t, w h ile  a ls o  identifying sh ort-term  b io lo g ica l an d  
s o c io -e c o n o m ic  c o n s e q u e n c e s .  T h is will b e  u n d ertak en  through  th e  ev a lu a tio n  o f  multi
an n u a l m a n a g e m e n t  p la n s that r e d u c e  an n u a l flu c tu a tio n s in exp lo ita tion  str a te g y  an d  e n s u r e  
c o m m itm en t o f  th e  s ta k e h o ld e r s  to th e  p lan . S tr a te g ie s  will b e  b a s e d  u p on  h a r v e s t  ru les, 
w h ich  will b e  d e v e lo p e d  exp licitly  r e c o g n is in g  u n certa in ty  d u e  to p r o c e s s , m e a su r e m e n t,  
e stim a tio n , m o d e l an d  im p lem en ta tion  error. In particular a  so c io -e c o n o m ic  a n a ly s is  will 
identify m e c h a n ism s  a ffec tin g  th e  co m m itm en t o f  k ey  s ta k e h o ld e r s  an d  h e n c e  th e  lev e l o f  
im p lem en ta tion  error.

Methods
T h e  project will b e  in ter-d isciplinary, co m b in in g  e x p e r ts  from  b io log ica l, e c o n o m ic  an d  so c ia l  
d isc ip lin e s . It will d e v e lo p  m ulti-annual m a n a g e m e n t  s tr a te g ie s  for m ixed  f ish e r ie s  
c o n sid e r in g  th e  d a ta  co llec tio n  p ro to co ls , a s s e s s m e n t  m e th o d s , c h o ic e  o f  r e fe r e n c e  p o in ts  
a n d  m a n a g e m e n t  o p tio n s  a n d  th e  le v e l o f c o m p lia n c e  n e e d e d  to m e e t  m a n a g e m e n t  ta rg e ts. 
It will d o  th is by ev a lu a tin g  c a n d id a te  m a n a g e m e n t  s tr a te g ie s  a g a in s t  s im u la te d  p o p u la tio n s  
a n d  f ish e r ie s  for th e  v a r io u s c a s e  s tu d ie s . T h e  sim u la te d  p op u lation  an d  fish ery  m o d e ls  will 
b e  co n d itio n ed  on  real d a ta  an d  b e  a b le  to e x p lo r e  a  r a n g e  o f  p la u sib le  h y p o th e s is .

Expected Results
T h e  e x p e c te d  r e su lts  a re  im proved  m a n a g e m e n t  a d v ic e  (in th e  form  o f s im p ler  h a rv est  
control ru le s that a r e  m ulti-annual m a n a g e m e n t  s tr a te g ie s );  a ltern ative  p la u sib le  h y p o th e s is , 
a  tool for th e  a n a ly s is  o f  c a s e  s tu d ie s , m eth o d o lo g y  to e x p lo r e  a ltern ative  m a n a g e m e n t  
s c e n a r io s  an d  industry co m m itm en t to m a n a g e m e n t  s tr a te g ie s .

Potential exploitation by end users
P o licy  m a k e rs ca n  b en efit  from  th e  project re su lts  b y  incorporating a s p e c t s  o f  e x p e c te d  
resu lts  into p o licy  in itiatives. T h e  identification  o f m ulti-annual m a n a g e m e n t  ta r g e ts  for 
E u ro p ea n  f ish e r ie s  is  critical if lon ger-term  o b je c t iv e s  o f f ish e r ie s  m a n a g e m e n t  a re  to b e  
a c h ie v e d . T h e  n e w  fram ew ork  for th e  C o m m o n  F ish e r ie s  P o licy  h a s  id entified  th r ee  m ain  
o b je c tiv e s , w h ich  c a n  b e  su m m a r ise d  a s:

R e s p o n s ib le  an d  su s ta in a b le  f ish e r ie s  activ ities  

An e c o n o m ic a lly  v ia b le  an d  co m p etit iv e  fish in g  industry  

A  fair stan d a rd  o f  living for th o s e  w h o  d e p e n d  on  fish in g  activ ities  

T h is project will con tr ib ute  to  th e  a c h ie v e m e n t  o f all o f  t h e s e  o b je c tiv e s .
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COSTing the IMPACT of demersal fishing on marine ecosystem 
processes and biodiversity: a holistic framework linking 

fisheries, environment and socio-economics - (COST IMPACT)
Austen, M .1, Emblow, C.S.2

1 P ly m o u th  M a r in e  L a b o r a to r y , U K  (e m a il:  M C V A @ p m l.a c .u k ) ; 2 E c o lo g ic a l  
C o n s u l t a n c y  S e r v i c e s  L im ited  ( E c o S e r v e ) ,  Ir e la n d .

C on tract N o : Q 5 R S -2 0 0 1 -0 0 9 9 3 P roject duration : 1 2 /2 0 0 1  -  1 2 /2 0 0 4

P roject b u d g e t  : €  2 ,2 4 5 ,8 5 3 E C  contribution  : €  1 ,3 5 2 ,8 1 6

W e b site  : w w w .c o s t-im o a c t.o r a

Objectives
C O ST -IM P A C T  is p io n eer in g  a  fram ew ork  to in teg ra te  f ish e r ie s  an d  en v iro n m en ta l 
m a n a g e m e n t  within a  so c io -e c o n o m ic  co n tex t. M e ta -a n a ly s is  o f  ex is tin g  d a ta  o n  fish in g  
im p a c ts  o n  th e  b e n th o s , a s  w ell a s  n o v e l ex p er im en ta l an d  field  d a ta  o n  th e  e f fe c ts  o f  fish in g  
o n  fu n ction in g  o f  b en th ic  e c o s y s t e m s ,  is  b e in g  u se d  to p a r a m e te r ise  e c o s y s t e m  m o d e ls  to 
d e te r m in e  th e  w id er  im p o rta n ce  o f  t h e s e  in d ica tors to e c o s y s t e m  fu n ction in g  an d  
su sta in ab ility . T h is in c lu d e s  e f fe c ts  o f  c h a n g e s  in b en th ic  c o m m u n it ie s  an d  their fun ction in g  
o n  p e la g ic  productivity.

S im u lta n eo u sly , s o c io -e c o n o m ic  a n a ly s is  is 
d eterm in in g  th e  m o n eta ry  an d  n o n -m o n eta ry  
v a lu e  o f  e c o s y s t e m  p ro p erties an d  fu n ctio n s, 
including th e  f ish e r ie s  p roduction . A  bio- 
e c o n o m ic  m o d e l is b e in g  d e v e lo p e d  to link 
e c o s y s t e m  m o d e ls  w ith v a lu ation  m o d e ls  to 
d e te r m in e  h o w  th e  v a lu e s  o f  en v iro n m en ta l 
g o o d s  an d  s e r v ic e s , including th e  f ish e r ie s  
v a lu e , will vary with c h a n g e s  in fish in g  effort.
T h e  b io -e c o n o m ic  m o d e l will b e  u s e d , in 
con ju n ction  with s ta k e h o ld e r  input, to  
d e v e lo p  a  d e c is io n  su p p o rt tool for m a n a g in g  
f ish e r ie s  an d  th e  en v iro n m en t. T h is tool will b e  largely  driven by s o c io -e c o n o m ic  
c o n s id e r a tio n s  (c o s t  to s o c ie ty )  su p p o rted  b y  stro n g , underly ing f ish e r ie s  an d  e c o lo g y  
s c ie n c e .

T h e  C O ST -IM P A C T  fram ew ork  is  a  h o listic  ‘e c o s y s t e m  a p p r o a c h ’ to f ish e r ie s  an d  m arine  
en v iro n m en ta l m a n a g e m e n t.

Results
Field  e x p e r im e n ts

RO V, v id e o  an d  s id e s c a n  su r v e y s  w e r e  u se d  to d e term in e  traw led  an d  untraw led  a r e a s  in 
G r e e c e  an d  N orw ay  for further sa m p lin g  to  look  at e f fe c ts  o f  traw ling on  nutrient flux an d  
biota

M e s o c o sm  stu d ie s

E xp er im en ta l e v id e n c e  from C O ST -IM P A C T  m e s o c o s m  an d  field  s tu d ie s  in d ica te  that the  
bioturbating e f fe c ts  o f  la rg e  burrow ing o r g a n ism s  (w hich  a r e  vu ln era b le  to traw ling) h a v e  
s ig n ifica n t in flu en ce  on  nutrient f lu x e s  or a s s o c ia t e d  b iod iversity  in th e  se d im e n t.
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% R e sp o n se  
(log sca le )

Sca llop
d red g in g

O tter
traw ling

Beam
traw ling

- r i -

O nly
tim e 0-1 d 
-0.79±0.52

+ +

Tim e g ro u p s  (p o in t 1: 0-1d, p o in t 2 : 2-7d, p o in t 3  : 8-50d, p o in t 4 : >50d)

Statistical analysis
Meta-analysis showing % change from 
control (log scale) of different aspects 
of benthic fauna (diversity, abundance, 
taxon abundance, for different 
combinations of habitat and treatment 
type.

E c o sy s te m  m od ellin g

T h e  ex is tin g  E R SE M  GOTM  m o d e l h a s  
b e e n  u s e d  in a n  exp lora tory  m o d e l to  
e x a m in e  th e  potentia l im p act o f  d e m e r sa l  
traw ling u p on  th e  b en th ic  e c o s y s t e m . T h e  
s im u la tio n s  h a v e  b e e n  m a d e  u sin g  a  w a ter  
co lu m n  m o d e l o f  a  s e a s o n a lly  stratified  s ite  
in th e  cen tra l North S e a .  T h e  perturbation  
e x p e r im e n t is  a s  fo llo w s, a t  d a y  1 0 0  trawling  
e v e n t  o c c u r s , th e  o x ic  la y er  r em o v ed  ( s e t  
c lo s e  to z ero ), A ero b ic  b a cter ia  su ffer  75%  
m ortality, m e io fa u n a , d e p o s it  an d  
s u s p e n s io n  f e e d e r s  all incur 50%  m ortality  
a n d  all o f  th e  C, N an d  P g e n e r a te d  is  
p la c e d  in b en th ic  detrital pool.

T h e  m e io fa u n a  r e c o v e r s  a fter  6  m o n th s, 
d e p o s it  f e e d e r s  a fter  1 y e a r  an d  s u s p e n s io n  
f e e d e r s  2 -3  y e a r s . T h e s e  t im e s c a le s  a re  
rough ly  in a c c o r d a n c e  with o b se r v a tio n s .
T h e  perturbation im p a c ts  on  th e  s im u la ted
efflux  o f  in organ ic  nutrients but n ot on  th e  n e t prim ary production  a n d  b io m a s s  o f  p e la g ic  
biota. T h is is  b e c a u s e  prim ary production  in s e a s o n a lly  stratified  sh e lf  s e a s  is  con tro lled  by  
its p h y sica l en v iro n m en t (tidal m ixing an d  light availab ility). C h a n g e s  in b en th ic  nutrient f lu x e s  
will b e  over-r id d en  by t h e s e  e f fe c ts .

C h a n g e s  in v a lu e  o f  sy s te m  g o o d s  an d  s e r v ic e s

A  se a r c h a b le  m arin e v a lu ation  d a ta b a s e  o f  o v e r  5 0 0  s tu d ie s  h a s  b e e n  d e v e lo p e d  to hold  
e c o n o m ic  va lu ation  d a ta  o f  fish ery  productivity an d  o th e r  e c o s y s t e m  s e r v ic e s .

M arine g o o d s  an d  s e r v ic e s  w h ich  will b e  in flu en ced  by fish in g  activ ity  h a v e  b e e n  identified  
a n d  prelim inary in v e st ig a t io n s  h a v e  b e e n  u n d ertak en  into h o w , an d  to w h a t e x te n t, th e y  will 
b e  a ffe c te d  by d e m e r sa l fish in g .

A  Multi Criteria A n a ly s is  is  b e in g  d e v e lo p e d  a s  a  d e c is io n  su p p o rt tool, with a  m e th o d o lo g y  
n o w  n earin g  c o m p le tio n . D ata  h a s  b e e n  input to  th e  DEFINITE so ftw a re  for u s e  in th e  Multi 
Criteria A n a ly sis , an d  e x te n s iv e  a n a ly s e s  h a v e  b e e n  started . T h e  a n a ly s is  will b e  u se d  at tw o  
facilita ted  s ta k e h o ld e r  w o r k sh o p s  in 2 0 0 4 .

Potential exploitation by end users
C O ST -IM P A C T  a d d r e s s e s  th e  conflicting EU o b je c tiv e s  o f  m aintain ing s u s ta in a b le  f ish e r ie s  
in E u ro p ea n  w a te r s  with all th e  e c o n o m ic  b e n e f its  a fford ed  to th e  co m m u n ity  through  th e  
fish in g  industry, w h ilst a t th e  s a m e  tim e m aintain ing b iod iversity  an d  avo id in g  n e g a tiv e  
e f fe c ts  on  th e  en v iro n m en t. C O ST -IM P A C T  a im s to put a n  e c o n o m ic  va lu ation  or c o s tin g  on  
m arin e e c o s y s t e m  r e s o u r c e s  or g o o d s  an d  s e r v ic e s  an d  in d ica te  h o w  th is v a lu e  is a ffe c te d  
by fish in g . T h is will p rov id e f ish e r ie s  an d  c o a s ta l  z o n e  m a n a g e r s  with an  e ffe c tiv e  tool to  
d e term in e  their p o lic ie s .

With su c h  k n o w le d g e  s tr a te g ie s  c a n  b e  d e v e lo p e d  for m a n a g e m e n t  o f  f ish e r ie s  effort. S u c h  
s tr a te g ie s  w ou ld  b a la n c e  th e  en v iro n m en ta l im p act on  m arin e b en th ic  b iod iversity  a n d  th e  
s e r v ic e s  th e  b e n th o s  p r o v id e s  for m arine e c o s y s t e m  fu n ction in g  a g a in s t  th e  s o c io -e c o n o m ic  
b e n e fits  o f  fish in g .
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Towards the development of technologies for cryopreservation 
offish oocytes - (CRYOCYTE)

Contract number: Q 5 R S -2 0 0 2 -0 0 7 8 4  Coordinator
Contract type: S h a r e d -c o st  p ro ject E. L ubzens

Starting date: 1 1 .9 .2 0 0 2  N ational In stitu te  o f  O cea n o g ra p h y

Duration: 3 6  m o n th s  Israel O cea n o g ra p h ic  an d  L im nologlcal
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PARTNERS
H anna R o sen fe ld , Iris Meiri N ational C entre for M ariculture, Israel O cea n o g ra p h ic  and
L im nologlcal R esea rch , D ep a rtm en t o f  Fish R eproduction

Per-Erik O lsso n , Limea U niversity , D ep a rtm en t o f  M olecular B iology

Joan  C erda, C entre o f  A q u acu ltu re —  IRTA

Patrick J. B abin, U n iversité  B ordeaux  1, G en o m iq u e  e t  P h ysio log ie  d e s  P o is so n s , USC INRA

Arie A d m on , T ech n lo n  —  Israel In stitu te  o f  T e c h n o lo g y , D ep a rtm en t o f  B iology

O llana C arnevall, U n iversita  dl A n co n a , Istitu to  S c ie n z e  del Mare

David M. R aw so n , U niversity  o f  Luton, T h e R esearch  C en tre  T h e S p ires

T iantian Z h an g , U niversity  o f  L uton, T h e  R esearch  C en tre , T h e  S p ires
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Glen P a g e lso n , A rdag Red S e a  M ariculture

background
T h e grow th  o f  in te n s iv e  aq u a cu ltu re  req u ires e ffic ien t an d  e ffe c tiv e  m e th o d s  to  p reserv e  
g a m e te s  for h igh er  flexibility in b ro o d sto ck  m a n a g e m e n t , g e n e t ic  Im p rovem en t p ro g ra m m e s  
a n d  p reservation  o f  g e n e t ic  d iversity . W hile m e th o d s  for cryop reserv a tio n  o f  fish  
sp e r m a to z o a  a re  w ell k n ow n , p reserv in g  m aternally  inherited  im portan t g e n e t ic  fa c to r s  h a s  
y e t  to  b e  a c h ie v e d . M eth od s for cryop reserv a tio n  o f  y o lk -lad en  fish  e m b r y o s  rem ain  e lu siv e  
s o  far, b u t im m atu re or m a tu re o o c y te s  are  a sp ec ific  c h a lle n g e . T h e  o b je c tiv e  is to  d e v e lo p  
t e c h n o lo g ie s  for cryop reserv a tio n  o f  fish  o o c y te s . M ultidisciplinary s tu d ie s  will b e  p erform ed  
o n  th e  o o c y te  e n v e lo p e  stru ctu re , on  b io log ica l p r o c e s s e s  during o o c y te  m aturation  and  
hyd ration , on  d e v e lo p m e n t o f  in v itro p ro ced u res  for o o c y te  m atu ration , ovu lation  and  
fertilisa tion , and  on  m olecu lar  (n u c le ic  acid  an d  p rotein ) m ark ers for Indicating o o c y te  
viability  prior to  an d  a fter  cryop reserv a tio n .

objectives
T h e m ain o b je c tiv e s  a re  to  d e v e lo p  m e th o d s  for cryop reserv a tio n  o f  fish  o o c y te s  w hile  
en su r in g  th e ir  viability  ( e .g .  m atu ration , fertilisation  an d  em b ry o n ic  d e v e lo p m e n t)  a fter  
c r y o g en ic  s to r a g e  an d  th a w in g . T h e s e  a im s will b e  a c h ie v e d  by Innovative s tu d ie s  c o n d u cte d  
on:

190

mailto:cryocyte@ocean.org.il
mailto:esther@ocean.org.il


EurOCEAN 2004 - Proceedings

1. an tic ip a ted  b io log ica l barriers for cryop reserv a tio n  including th e  form ation  an d  stru ctu re  o f  
th e  v ite llin e  e n v e lo p e  p ro te in s an d  th e  p r o c e s s  o f  o o c y te  hydration  o f  p e la g ic  e g g s ;

2 . Identification o f  sp ec ific  b io log ica l m ark ers to  m onitor  o o c y te  viability  a fter  m anipu lation  
a n d /o r  cry op reservation ;

3 . d e v e lo p m e n t  o f  o o c y te  In vitro Incubation p ro ced u res  to  p ro m o te  o o c y te  m atu ration , 
o vu la tion  and  fertilisation ;

4 . d e v e lo p m e n t o f  n e w  cryop reserv a tio n  te c h n o lo g ie s . S tu d ie s  on  tw o  m o d e ls  (zeb ra  fish  and  
th e  g llth ea d  s e a  b rea m ) will h igh ligh t d iffe r e n c e s  b e tw e e n  m arine an d  fr esh w a ter  s p e c ie s  
a n d  hydrating an d  n on -h yd ratin g  o o c y te s . T h e  r e su lts  will Im prove fish  prod u ction  and  
In crease  Its e ffic ien cy  by g e n o m e  bank ing o f  cu ltured  an d  wild sp e c ie s .

expected results and achievem ents
1. T h e  prim ary e n d -p ro d u ct will b e  th e  d e v e lo p m e n t  o f  p ro ced u res  for su c c e ss fu l  
cryop reserv a tio n  o f  fish  o o c y te s  m ainta in in g  th e ir  d e v e lo p m e n ta l cap ab ilities .

2 . N ew  and pow erfu l to o ls  for ev a lu a tin g  o o c y te  an d  e g g  ch a ra cter is tics  a s  Im portant 
d ia g n o stic  p ro d u cts for farm ed  fish  an d  eco -to x lc o lo g ic a l s tu d ie s . T h e se  will Include s ta g e -  
sp ec ific  m olecu lar  m ark ers (In th e  form  o f  DNA m icro- or m acroarrays) an d  protein  m arkers  
for fish  o o c y te s  an d  e g g  e n v e lo p e s , b ioch em ica l a s s a y s  to  t e s t  th e  co rrect en zy m a tic  
c le a v a g e  o f  th e  yo lk  p ro te in s, an d  m ark ers to  e v a lu a te  th e  b u o y a n cy  o f  p e la g ic  e g g s .

3 . M eth od s for o b ta in in g  o o c y te  m aturation  an d  o vu la tion  in v itro th a t will b e  ex tr e m e ly  
helpfu l In p rom otin g  fertilisation  o f  naturally  n o n -o v u la tin g  o o c y te s  from  farm ed  and  wild fish  
sp e c ie s .

4 . T h e  form ation  o f  cry o b a n k s for s to r a g e  o f  p reserv ed  o o c y te s  for g e n e t ic  im p r o v em en t  
p ro g ra m m e s, for s to r a g e  o f  im portan t m aternal g e n e t ic  tra its an d  e a s ie r  tra n sfer  o f  g e n e t ic  
m ateria l b e tw e e n  cu lture lo ca tio n s a t red u ced  c o s ts  an d  red u ced  d a n g e r  o f  d is e a s e  
tra n sm iss io n . It will p rovid e a u n iq u e m eth o d o lo g y  an d  g rea tly  co n tr ib u te  to  im proving th e  
c o m p e tit iv e n e ss  o f  th e  E uropean aq u a cu ltu re  Industry.
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B enoit M esnil, Ifrem er —  DRV/RFI, Laboratoire M aerha
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background

R outine w ork  from  d a ta  co llec tio n  to  th e  y ea r ly  u p d atin g  o f  fish  s to c k  a s s e s s m e n ts  a b so r b s  a 
v ery  sig n ifica n t a m o u n t o f  th e  ava ila b le  h u m an  an d  b u d g eta ry  re so u r c e s . A s se s sm e n t  
m e th o d s  u se d  in m o st  c a s e s  requ ire a large a m o u n t o f  d eta ile d  d a ta , c o llec ted  in a stan d ard  
w a y . T h e ex is tin g  p ro ced u res  im ply an  a lm o st  c o m p le te  r e a s se s s m e n t  e a c h  y e a r , e sp e c ia lly  
for th e  m ore se n s it iv e  s to c k s . N e v e r th e le s s , th e  re la tion sh ip  b e tw e e n  th e  a m o u n t o f  'energy' 
d e v o te d  to  e a c h  sp ec ific  ta sk  or action  (e .g .  a g e in g  fish  or r e a s se s s in g  c o m p le te ly  e a c h  y ea r  
th e  s ta tu s  o f  a s to c k )  and  th e  quality  o f  final sc ien tific  a d v ic e  d e liv ered  to  m a n a g e r s  is rarely  
c o n s id e r e d . T h e  a d d e d  v a lu e  o f  th e  ex is tin g  m ach in ery  co m p a red  w ith  a le s s  d a ta  a n d /o r  
t im e -c o n su m in g  p ro ced u re  is n o t k now n.

It w ou ld  b e  u n w ise  to  d isrupt th e  p r e se n t o n g o in g  d a ta  co llec tio n  a n d /o r  annual 
r e a s s e s s m e n t  p r o c e s s e s  b e fo re  th e  c o n s e q u e n c e s  o f  a n y  c h a n g e s  a re  p roperly  a p p rec ia ted . 
F low ever, th e  s tr e s s  on  th e  p r e se n t  p r o c e s s e s  and  lack o f  clarity a s  to  the ir  c o s t -e f fe c t iv e n e s s  
in d ica te  th e  n e e d  to  im prove p ro ced u res .

Until n o w , sc ien tific  resea rch  d e v o te d  to  th e  m e th o d o lo g y  o f  'classical' a s s e s s m e n t  (includ ing  
d a ta  co llec tio n ) m e th o d s  h a s  b e e n  lim ited . At p r e se n t, e v e n  b asic  e x p e r t ise  in sam p lin g  
te c h n iq u e s  is  lacking in m a n y  M em ber S ta te s . D u e to  in su ffic ien t co m m u n ica tio n  b e tw e e n  
g ro u p s o f  sc ie n tis ts , s o m e  p oten tia lly  u sefu l t e c h n iq u e s  are  ign ored  in s o m e  a r e a s , w h ile  
th e y  a re  th e  on ly  o n e s  co n sid er ed  for o th e r  f ish e r ie s  ( e .g .  le n g th -b a se d  te c h n iq u e s  or 
su rp lu s p roduction  m o d e ls ) . E xisting m e th o d s  a re , h o w e v e r , far from  b ein g  sy stem a tica lly
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u se d  an d  co m b in e d . An overall fram ew ork  w ou ld  m a k e  It p o ss ib le  to  es ta b lish  links b e tw e e n  
sc ien tific  t e a m s  w ork ing on  sim ilar is s u e s , to  pu t w ithin  th e  proper c o n te x t  th e  'partial' 
p ro b lem s a d d r e sse d  until n o w , to  p ro m o te  a w a r e n e s s  a b o u t  ex is tin g  m e th o d s , an d  to  
iden tify  ex is tin g  g a p s  n o t co v e r e d  by a n y  ex is tin g  m eth o d  an d  n o t a d d r e sse d  by a n y  ex istin g  
resea rch  p rogram m e.

objectives
T h e overa ll o b je c tiv e  o f  th e  co n c e r te d  action  is to  s e t  up th e  b a sis  for m ore ap p rop riate  d ata  
co llec tio n  and a n a ly sis  p ro g ra m m e s in order to  su p p o rt ex is tin g  an d  e m e r g in g  f ish er ies  
m a n a g e m e n t  is s u e s . T h e  m ain  o b je c tiv e s  o f  th e  co n c e r te d  action  are  a s  fo llow s:

1. T o u n d ersta n d  th e  current b a la n ce  b e tw e e n  r e so u r c e s  d e v o te d  to  d a ta  co llec tio n  and  
v a lu e  o f  t h e s e  d a ta  In th e  p rovision  o f  a d v ice . T h is req u ires th e  ev a lu a tio n  o f  th e  ra n g e  o f  
a d v ice  r e q u e s te d  on  f ish e r ie s  m a n a g e m e n t  an d  th e  d ata  n e e d s  to  p erform  th e  s c ie n c e  to  
su p p o rt it. O f particular im p o rta n ce  are  th e  so -c a lle d  b a sic  d a ta , i .e . rou tine ly  c o lle c te d  d ata  
to  su p p o rt ex is tin g  f ish e r ie s  m a n a g e m e n t  s in c e  t h e s e  are  u se d  in a lm o st  all a n a ly se s .  
H o w ev er , co n sid er a tio n  will b e  g iv en  to  o th e r  ty p e s  o f  n e c e s sa r y  d a ta .

2 . T o q u an tify  th e  quality  o f  th e  sc ien tific  o u tp u ts  d erived  from  th e  d a ta  in p u ts. S in ce  m uch  
a d v ice  is q u a lita tive  and  re lie s  on  ex p e r t ju d g m e n t , th is  o b je c tiv e  will b e  lim ited to  
q u an tify ing  th e  reliability o f  rou tine an n u al s to c k  a s s e s s m e n ts  u p on  w hich  a d v ice  is 
form u la ted .

3 . T o identify  a ltern a tiv e  u s e s  o f  d ata  an d  a ltern a tiv e  an alytica l m e th o d s  w hich  cou ld  su p p o rt  
p r e se n t f ish e r ie s  m a n a g e m e n t  n e e d s  a s  w ell a s  th o s e  w hich  cou ld  a d d r e ss  n e w  and  
e m e r g in g  is s u e s .

4 . T o a n a ly se  w a y s  o f  red ep lo y in g  ex is tin g  r e so u r c e s  in ord er  to  su p p o rt a m od ern  fish er ie s  
m a n a g e m e n t  sy s te m .

expected results and achievem ents
T h e p ro p o sed  co n c e r te d  action  will d irectly  a d d r e ss  p ro b lem s re la ted  to  c o m p e tit iv e n e ss  w ith  
d irect im p lica tion s for th e  su s ta in a b le  p roduction  o f  r e n ew a b le  r e s o u r c e s  providing b etter  
o b je c tiv e  in form ation  in su p p o rt o f  fish in g  sy s t e m s  an d  o f  policy  o r ien ta tio n s  o f  th e  co m m o n  
f ish e r ie s  policy.

T h e  action  will n o t on ly  ta k e  in to  a c c o u n t  th e  ex istin g  p ro ced u res  for d eliverin g  sc ien tific  
a d v ice  a s  required  by th e  im p lem en ta tio n  o f  th e  ex is tin g  CFP, b u t it will a lso  co n sid er  
e m e r g in g  r e q u e s ts  for o th e r  m a n a g e m e n t  a p p r o a c h e s , g iv in g , a m o n g  o th e r  th in g s , m ore  
im p ortan ce to  en v iro n m en ta l q u e st io n s .

T h e  co n c e r te d  action  is d e v o te d  to  th e  is s u e s  o f  co llec tio n  an d  in terp retation  o f  d a ta  
r e so u r c e s  and m a n a g e m e n t , an d  m o re  sp ec ifica lly  to  th e  e ffic ien cy  an d  a ccu ra cy  o f  su ch  
a s s e s s m e n t .  It will o ffer  a stro n g  b a sis  for rationalising th e  co llec tio n  o f  d a ta  e s se n tia l for th e  
c o m m o n  fish e r ie s  policy , an d  will s u g g e s t  m e th o d s  to  im prove th e  reliability an d  u se fu ln e ss  
o f  th e  sc ien tific  a d v ice  co n cern in g  f ish e r ie s  m a n a g e m e n t. T h e  resu lts  o b ta in ed  will m a k e  it 
p o ss ib le  to  im prove th e  im p lem en ta tio n  o f  th e  ex istin g  reg u la tio n s , an d  to  facilita te  th e  
a n tic ip a ted  rev ision  o f  t h e s e  reg u la tio n s .
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background
T h e US N ational Marine F ish eries S erv ice  d e v e lo p e d  th e  c o n c e p t  o f  f ish e r ie s  e c o s y s te m  p la n s  
(FE Ps). T h e  p la n s are  d e s ig n e d  to  in corp orate  th e  prin cip les and  p o lic ie s  o f  e c o s y s te m  
c o n se rv a tio n  in to  f ish e r ie s  m a n a g e m e n t. S p ecifica lly , an  PEP p ro v id es a d escrip tion  and  
u n d ersta n d in g  o f  th e  b asic  en v iro n m en ta l an d  h u m an  c o n te x t  in w hich  a f ish ery  is m a n a g e d ,  
th e y  d irect th e  u se  o f  th a t  in form ation  for f ish e r ie s  m a n a g e m e n t  an d  d e f in e  s tr a te g ie s  by  
w hich  m a n a g e m e n t  o b je c tiv e s  can  b e  d e v e lo p e d  an d  im p lem en ted .

T h e  E uropean f ish e r ie s  e c o s y s te m  plan (EFEP) will b e  a ch iev ed  th ro u g h  th e  in v o lv em e n t o f  
m arine s c ie n tis ts , soc ia l s c ie n tis ts , e c o n o m is ts  an d  s ta k e h o ld e r s  (fish e r m e n , fish er ie s  
m a n a g e r s , n o n -g o v e r n m e n ta l o rg a n isa tio n s , e t c .) .  T h e  North S e a  will b e  u se d  a s  a c a s e  
s tu d y ; h o w e v e r , co n sid er a tio n  will b e  g iv en  to  th e  ad d itional is s u e s /r e g io n a l d iffe r e n c e s  th a t  
w ou ld  in flu en ce  th e  d e v e lo p m e n t o f  su ch  p la n s for th e  n o r th ern /su b a rctic  an d  A tlantic  
m argin  f ish er ies .

objectives
T h e sp ec ific  o b je c tiv e s  o f  th e  p roject in corp orated  in to  w ork  p a c k a g e s  are:

1. to  co n su lt  an d  d e v e lo p  links w ith  s ta k e h o ld e r s  th a t  h a v e  an  in te r e st  in th e  North S ea  
(W P1);

2 . to  ch a ra c ter ise  th e  b io log ica l an d  p h y sico -ch em ica l en v iro n m en t o f  th e  North S e a  w hich  
su p p o rts  th e  f ish ery  an d  to  d e v e lo p  a co n cep tu a l m o d e l o f  th e  North S e a 's  k ey  p r o c e s se s  and  
fo o d -w e b  (W P2);

3 . to  ra tion a lise  th e  North S ea  w e b  in to  a 'sign ifican t w eb ' w h ich  in c lu d es , a m o n g s t  o th e r  
criteria, h a b ita ts /s p e c ie s  ( a s  d efin e d  in EC leg isla tio n ). A rev iew  o f  th e  m etr ic s  th a t  h a v e  
b e e n  u se d  to  m e a su r e  th e  s ta te /h e a lth  o f  e c o s y s t e m s  a n d , p o ten tia lly , d e v e lo p  n e w  a n d /o r  
m odify  ex is tin g  o n e s  (W PS);

4 . t o  ca lcu la te  to ta l rem o v a ls  o f  h a rv est  b y -c a tch  an d  in cid en ta l m ortality  in th e  North S ea  
(W P4);
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5 . to  a s s e s s  th e  d e g r e e  o f  u n certa in ty  in W PS an d  W P 4. A rev iew  o f  th e  input from  s ta k e 
h o ld ers an d  d e v e lo p  a s e t  o f  p o ss ib le  m a n a g e m e n t  r e g im e s  for later te s t in g  on  th e  
'sign ifican t w e b  m odel' (W PS);

6 . to  a s s e s s  th e  e v id e n c e  for e c o s y s te m  e f fe c ts  o f  fish in g  and m atch  m a n a g e m e n t  r e s p o n s e s  
th a t  a re  a c c e p ta b le  to  s ta k e h o ld e r s  an d  w hich  a re  a g a in st  th e m  w h e r e  th e y  a re  sign ifican t  
(W P6);

7 . to  f e e d  b ack  resu lts  o f  m a n a g e m e n t  sc e n a r io s  to  s ta k e h o ld e r s , elic it v ie w s  an d  d e v e lo p  a 
d raft FEP for th e  North S e a  (W P7).

expected results and achievem ents
T h e EFEP p roject will lead  to  a g rea tly  in crea sed  u n d ersta n d in g  o f  th e  e f fe c t  o f  f ish e r ie s  on  
m ajor c o m p o n e n ts  o f  th e  e c o s y s te m  and  fo o d -w e b  d y n a m ics . In ad d ition , a s e t  o f  t e s te d  
m a n a g e m e n t  r e s p o n s e s  will b e  p rod u ced  g iv in g  in d ica tion s a s  to  h o w  to  contro l th e  e f fe c t  
w h e r e  sign ifican t. P o licy-m ak ers and  m a n a g e r s  will b e  in form ed  o f  th e  resu lts  th ro u g h  th e  
a d o p tio n  o f  a p ro ject w e b  s ite , a strict pub lication  p lan , a c a d e m ic -  an d  p o licy -b a sed  
c o n fe r e n c e s  v ia th e  m e m b e r s  o f  th e  EFEP S teer in g  C o m m itte e , ICES m e e t in g s , d issem in a tio n  
th rou gh  w o rk sh o p s an d  regu lar b r ie fin g /p ress  r e le a s e s .
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Operational Evaluation Tools for Fisheries Management 
Options - (EFIMAS)

Nielsen, J.R .1, Sparre, P.J.1, Keli, L.2, Degnbol, P.3, Pascoe, J.4, 
Pastoors, M.5, Motos, L .6 

(Editors on behalf o f the EFIMAS Consortium)

1 D anish  Institute for F ish eries R esea rch  (DK), e-m ail rn@ dfu.m in.dk; 2 T he S ecretary  
of S ta te  f. Environm ent, Food & Rural Affairs act. thr. C entre f. Environm ent, 

F ish eries and A quaculture S c ie n c e  (UK), in s t itu te  f. F ish eries M an agem en t and  
C oasta l C om m unity D evelop m en t (DK), Y ln iversity  o f Portsm outh H igher Education  

Corporation (UK), N e th e r la n d s  Institut for F ish eries R esea rch  (NL), 6F undación
A Z T I-A Z T I F undazioa  (E).

Contract No : SSP8-CT-2003-50251 P roject duration : April 2 0 0 4  -  April 2 0 0 8

P roject b u d g e t  : €  7  5 2 3  7 2 5 E C  contribution  : €  4  5 0 0  0 0 0

W e b site  : w w w .d fu .m in .d k /e fim a s

Objectives and expected results
T h e  o b je c tiv e  o f  th e  EFIM AS project is  to d e v e lo p  an  op era tio n a l m a n a g e m e n t  ev a lu a tio n  
fram ew ork  that a llo w s  ev a lu a tio n  o f  th e  trad e-o ff b e tw e e n  d ifferent m a n a g e m e n t  o b je c tiv e s  
w h e n  c h o o s in g  b e tw e e n  d ifferen t m a n a g e m e n t  o p tio n s . T h e  e v a lu a tio n  fram ew ork  will b e  
d e v e lo p e d  to inform a n  exp loratory, a d a p tiv e  d e c is io n -  m aking p r o c e s s . E valu ation  to o ls  will 
b e  d e v e lo p e d  to a p p r a ise  th e  b io log ica l, so c ia l a n d  e c o n o m ic  e f fe c ts  o f  f ish e r ie s  
m a n a g e m e n t  m e a s u r e s  in th e  EU , an d  t h e s e  will b e  ap p lied  to im portant E u ro p ea n  f ish e r ie s . 
T h e  to o ls  will ta k e  a c c o u n t  o f  th e  d y n a m ic s  in th e  f ish e r ie s  s y s t e m s , a s  w ell a s  o f  
u n cer ta in tie s  an d  will in c lu d e  risk a s s e s s m e n t s .

T h e  overa ll a p p ro a ch  u s e s  s to c h a s t ic  s im u la tion  te c h n iq u e s . T h e s e  c o v e r  th e  full s c o p e  of  
th e  f ish e r ie s  sy s te m  from  th e  fish  r e s o u r c e s , through  d a ta  co llec tio n , a s s e s s m e n t  an d  
m a n a g e m e n t , an d  th e  r e s p o n s e  o f  th e  sy s te m  to m a n a g e m e n t . T h e  input d a ta  to the  
m a n a g e m e n t  sy s te m  a re  g e n e r a te d  b y  a  d esc r ip tiv e  m o d e l, w h ich  is a s s u m e d  to r e p r e se n t  
th e  “true /  rea l” s y s te m . T h e  input d a ta  a r e  th en  p r o c e s s e d  b y  a  traditional a s s e s s m e n t  
m o d e l, or  b y  a n  a ltern ative  m o d e l, w h ich  is u se d  to g e n e r a te  m a n a g e m e n t  a d v ic e . By  
sim u latin g  th e  e f fe c t  that th e  resu lta n t m a n a g e m e n t  a c t io n s  w ou ld  h a v e  o n  th e  ’’true /  rea l” 
sy s te m  it is  p o s s ib le  to g e n e r a te  a  r a n g e  o f  p er fo rm a n c e  m e a s u r e s , co v er in g  th e  r e so u r c e  
an d  th e  fish ery . T h e s e  m e a s u r e s  c a n  th en  b e  c o m p a red  a c r o s s  d ifferent a s s e s s m e n t  m o d e ls  
an d  m a n a g e m e n t  a p p r o a c h e s .

T o g iv e  an  e x a m p le , a  c h a n g e  from  s to c k -b a s e d  to f le e t -b a s e d  an d  f ish e r y -b a se d  
m a n a g e m e n t  w ou ld  r e p r e se n t  a  c h a n g e  in parad igm  o f  f ish e r ie s  m a n a g e m e n t . S u c h  a  
c h a n g e  w ou ld  a llo w  a d v ic e  to  b e  g iv e n  in th e  form  o f effort lim its, an d  w ou ld  a c c o u n t  for  
tech n ica l in tera ctio n s an d  m ight a ls o  in v o lv e  e c o n o m ic  an d  so c ia l p a ra m ete rs . In th is c a s e  
th e  ev a lu a tio n  to o ls  w ou ld  s im u la te  both stock -stru ctu red  input d a ta  an d  f lee t-stru ctu red  input 
d ata; it w ou ld  perform  th e  traditional a s s e s s m e n t  with sto ck -stru ctu red  d a ta  an d  a ltern ative  
a s s e s s m e n t  with f le e t  structured  d ata . R ep lica te  runs including s to c h a s t ic  variation w ou ld  b e  
u se d  to  e s t im a te  probability d istributions o f  th e  p erfo rm a n c e  m e a s u r e s  o f th e  tw o  a ltern ative  
m a n a g e m e n t  s c e n a r io s  s o  that their p er fo rm a n c e  cou ld  b e  co m p a red .

Potential exploitation by end users, relevance, and expected implementation Results
T h e  o p era tio n a l e v a lu a tio n  to o ls  will b e  d e v e lo p e d  in parallel w ith an  e v a lu a tio n  o f  their utility 
in inform ing a  d e c is io n  m aking  p r o c e s s  an d  will b e  m odified  a cco rd in g  to e x p e r ie n c e s  from
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their u s e  b y  sta k e h o ld e r s . T h e  to o ls  will b e  im p lem en ted  in a  r a n g e  o f  c a s e  s tu d ie s  o f  
im portant E u ro p ea n  f ish e r ie s  an d  will b e  m odified  on  th e  b a s is  o f e x p e r ie n c e s  from  c a s e  
im p lem en ta tion . T h e  in tention  is  to on ly  r e c o m m e n d  for im p lem en ta tion  o f  m a n a g e m e n t  
o p tio n s  that h a v e  b e e n  e v a lu a te d  through  th e  m a n a g e m e n t  ev a lu a tio n  fram ew ork . T h e  
fram ew ork  will b e  d e v e lo p e d  s o  that s ta k e h o ld e r s  c a n  e v a lu a te  m a n a g e m e n t  o p tio n s  in 
relation  to sp e c if ic  o b je c tiv e s  an d  d e s ir e d  p ro p erties  o f  th e  m a n a g e m e n t  p r o c e d u r e s . T h is  
will e n a b le  participan ts in th e  d ec is io n -m a k in g  p r o c e s s  to  e x p lo r e  d ifferent o p tio n s  by  
co m p a rin g  th e  e x p e c te d  p erfo rm a n c e  an d  e x p e c te d  o u tc o m e s  o f  v a r io u s  o p tio n s  on  th e  
b a s is  o f  an  ev a lu a tio n  an d  sim u lation  fram ew ork .

Fisheries M anagement Evaluation Framework

Hypotheses about the “real” 

system M anagement OptionsW P 3

4  T A C  regu la tionsO u tp u t a n d  P a ra m e te rs  fro m  W P4

analyses:

♦  B iological D ynam ics

♦  F lee t D ynam ics

♦  F ish e ry  In te ra c tio n s

Descriptive Models Evaluation(e.g. re-iterate)

W P 4  A p p ly  S im u la tion  M ode l fro m  W P 3  to Sus ta inab ility  O bjectives

E conom ic  O bjectives

P a ram e te riz a tio n  o f  M odel: A nalyses Social O bjectives

w ith  existing  a n d  em erg ing  descrip tive

stock /fisheries a ssessm ent m odels (e.g.

T E M A S, C U B E , XSA).

SIMULATION MODULE OF EFIMAS
Define starting state o f "real" system (First year)

of "real" system

Simulated Sampling program

Simulation Module of EFIMAS
A ssessm ent Management

options
Processing and evaluation of 
input data (Measurement error)input data (Measurement error)

Fisheries Assessment (B) 
(Estimation error, 

Model mis-specificaton)

W P3(Estimation

Management Advice (B) W P 4
Evaluation

Descriptive
models

of B-management
(Implementation error)(Implementation error)

W P5

Knowiegde basisW P2
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The effect of turbidity and hypoxia on the behaviour of coastal 
Marine fishes - (ETHOFISH)

R ob erts. Batty, S co ttish  A sso c ia tio n  for Marine S c ie n c e , D u n sta ffn a g e  M arine L aboratory  

John  F leng S te ffe n se n , U n iversity  o f  C o p en h a g en  Marine Biological Laboratory  

G uy C laireaux, C entre d e  R ech erch e  en  E co log ie  Marine e t  A q u acu ltu re , C N R S-Ifrem er  

A n n e C hristine U tn e Palm , U niversity  o f  B erg en , D ep a rtm en t o f  F ish eries and  M arine B iology

background

Current k n o w le d g e  o f  th e  b eh aviou ra l and p h ysio log ica l p r o c e s se s  th a t  reg u la te  th e  
in teraction  b e tw e e n  en v iro n m en ta l var ia tio n s (b o th  m a n -m a d e  and natural) an d  th e  e c o lo g y  
o f  a n im a ls ( i .e . th e ir  a b u n d a n c e  an d  d istribution) is lim ited . T h is k n o w le d g e  is fu n d a m en ta l 
for u n d ersta n d in g  an d  pred icting  th e  e f fe c t  o f  en v iro n m en ta l d istu rb a n ces  on  e c o s y s t e m s ,  
w h ile  its lim itation is an  o b s ta c le  to  th e  d e v e lo p m e n t o f  sp ec ific  en v iro n m en ta l reg u la tio n s . 
Turbidity an d  o x y g e n  availab ility  a re  tw o  im portan t en v iro n m en ta l fa c to r s  th a t are  grea tly  
a ffe c te d  b y  h u m an  a c tiv ities  a lon g  c o a s ts . W e will e x a m in e  th e  e f fe c t  o f  turbidity an d  o x y g e n  
availab ility  on  e co lo g ica lly  re lev a n t b eh a v io u rs  su ch  a s  h ab itat s e le c tio n , p red ator-p rey  
In teraction s an d  a g g r e g a tio n . W e will u se  m od ern  m e th o d s  In tegrating laboratory an d  field  
s tu d ie s . A s a resu lt, w e  will d e te r m in e  ex p er im en ta lly  th e  th r e sh o ld s  b ey o n d  w hich  turbidity  
a n d  o x y g e n  sa tu ra tion  a lter fish  b eh aviou ral a n d /o r  p h ysio log ica l p r o c e s se s . E xperim ental 
resu lts  will b e  Incorporated  in to  a co n cep tu a l m o d e l, Including situ a tio n -sp ec if ic  su b -m o d e ls  
o f  fish  b eh a v io u r  In r e s p o n s e  to  hypoxia  an d  turbidity.

1. T o a s s e m b le  and  furth er d e v e lo p  an  In tegrative laboratory and field  m e th o d o lo g y , linking 
physica l m e a su r e m e n t  w ith  b eh av iou r an d  p h ysio log ica l m on itorin g , for In situ  ev a lu a tio n  o f  
th e  e f fe c ts  o f  turbid ity and  h yp oxia  on  fish  b eh aviou r.

2 . T o d e term in e  ex p er im en ta lly  th e  th r e sh o ld s  a b o v e  w hich  turbid ity , an d  b e lo w  w hich  
o x y g e n  sa tu ra tio n , a lter fish  b eh aviou ral a n d /o r  p h ysio log ica l p r o c e s se s .

3 . T o  u n d ersta n d  h o w  h ab ita t se le c tio n  b eh a v io u r , an  Im portant d e term in a n t o f  b iod iversity , 
Is m o d u la ted  by variation  In turbid ity an d  o x y g e n  lev e ls .

4 . T o d e te r m in e  th e  e x te n t  to  w h ich  p red ato r-p rey  In teraction s (fo cu s in g  b oth  on  p red ator  
a n d  p rey) an d  th e  sc h o o lin g  b eh av iou r o f  fish  a re  a ffe c te d  by turbidity a n d /o r  hypoxia .

5 . T o In tegra te  th e  resu lts  o b ta in ed  in to  a co n cep tu a l an d  p red ictive m o d e l.

Contract number Q 5 R S -2 0 0 2 -0 0 7 9 9  

Contract type: S h a r e d -c o st  p roject  

Starting date: 1 .1 0 .2 0 0 2  

Duration: 3 6  m o n th s  

Scientific Officer: J a c q u e s  F uchs  

Project w eb  site:
w w w .ifrem er .fr /crem a /p r o a  e u r o p e e n s /E th o fis  
h /e th o fish .h tm

Coordinator
P aolo D om enlcl 

O rgan lsm al B iology Group  

In tern ational M arine C entre  

Localita Sa Mardinl 

1 -0 9 0 7 2  T orreg ra n d e , Or 

T el. (3 9 )  0 7 8  3 2  2 0  2 7  

Fax (3 9 )  0 7 8  3 2  2 0  02  

E-mail: p .d o m en lc l@ lm c-lt.o rg

PARTNERS

objectives
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expected results and achievem ents
1. Im p roved  laboratory an d  field m eth o d o lo g y  for m ea su r in g  physica l v a r ia b les  an d  fish  
b eh av iou r.

2 . T h e e f fe c ts  o f  h yp oxia  an d  turbid ity on  m eta b o lic  s c o p e  an d  activ ity  p attern .

3 . Field o b se r v a tio n s  on  h ab ita t se le c tio n  an d  activ ity  p a ttern s In relation  to  o x y g e n  and  
turbidity.

4 . An u n d ersta n d in g  o f  th e  e f fe c ts  o f  var ia tio n s in turbid ity and  o x y g e n  on  p red ator-p rey  
in tera ctio n s, a g g r e g a tio n  b eh av io u r  and  h ab ita t se le c tio n .

5 . Im p lem en ta tio n  o f  re su lts  in to  a co n cep tu a l m o d e l.

6 . D issem in ation  th rou gh  a w e b  s ite , sc ien tific  artic les in p e e r -r e v ie w e d  jo u rn a ls , and  
c o n fe r e n c e s .
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Managing Fisheries to Conserve Groundfish and Benthic 
Invertebrate Species Diversity - (MAFCONS)

Greenstreet, S.P.R., Robinson, L.A.

F ish eries R esea rch  S erv ice s , T h e Marine Laboratory -  A b erd een , Scotland .

C on tract N o : Q 5 R S -2 0 0 2 -0 0 8 5 6 P roject duration : 0 1 /2 0 0 3  - 0 6 /2 0 0 6

P roject b u d g e t  : €  3 .1 7 2 .4 5 9 E C  con trib u tion : € 2 .1 1 9 .1 6 2

W eb site : w w w .m a fc o n s .o r g

Objectives
1. T o p rovid e th e  sc ien tif ic  a d v iso r s  to  f ish e r ie s  m a n a g e r s  with th e  m a th em a tica l m o d e ls  that 
w ou ld  a llow  th em  to  quantify  th e  c o n s e q u e n c e s  to grou n d fish  an d  b en th ic  inverteb rate  
s p e c i e s  d iversity  o f  a c h ie v in g  particular f ish e r ie s  o b je c tiv e s  (e g . sp e c if ic  s p e c i e s  Total 
A llo w a b le  C a tc h e s , TAC ).

2 . T o  d e v e lo p  th e  e c o lo g ic a l  theory , includ ing r igorou s h y p o th e s is  te stin g , n e c e s s a r y  to 
underpin  a n y  m a th em a tic a l m o d e l d e s ig n e d  to pred ict th e  im p act o f  varying f ish e r ie s  activity  
o n  m arine co m m u n ity  d iversity .

3. T o c o lle c t  th e  d a ta  required  for h y p o th e s is  te st in g , including d a ta  on:

-  variation in fish in g  effort to e s t im a te  variation in e c o lo g ic a l d istu rb an ce;

-  variation in b en th ic  in verteb rate  productivity, s p e c i e s  d iversity  an d  com p o sitio n ;

-  variation in grou n d fish  s p e c i e s  d iversity  a n d  co m p o sit io n .

4 . T o  e s ta b lish  th e  re la tio n sh ip s b e tw e e n  fish in g  effort an d  la n d in g s  in ord er  to a llow  
m a n a g e r s  to  p u rsu e  a  p o licy  o f f ish e r ie s  m a n a g e m e n t  b y  TAC. T h is will e n a b le  es tim a tio n  of  
th e  effort required  to ta k e  e a c h  TAC.

Results
T h is project sta rted  in Jan u a ry  2 0 0 3  an d  th e  w ork  u n d ertak en  during th e  first y e a r  h a s  largely  
fo c u s e d  on  th e  d e v e lo p m e n t  o f  th e  th eo ry  b eh in d  O b je c tiv es  1 a n d  2  an d  th e  co llec tio n  o f th e  
first y e a r s ’ sa m p le s , w h ich  a re  currently b e in g  a n a ly se d .

T w o  international w o r k s h o p s  w e r e  h eld  in th e  April an d  M ay 2 0 0 3  to  d is c u s s  i s s u e s  re la ted  
to: (1 ) th e  e c o lo g ic a l  th eory  u nderp inn ing  th e  structuring o f  m arine co m m u n itie s , a n d  (2 ) th e  
potentia l for d e v e lo p in g  in d ic e s  o f  a ctu a l e c o lo g ic a l  d istu rb a n ce  from  th e  a v a ila b le  fish in g  
effort s ta tist ic s . O n e  o f  th e  m ajor a c h ie v e m e n ts  o f  M A F C O N S will b e  to c lo s e  th e  g a p  
b e tw e e n  ou r u n d ersta n d in g  o f th e  p r o c e s s e s  that drive c h a n g e s  in m arine c o m m u n it ie s  an d  
h o w  f ish e r ie s  d istu rb a n ce  a f fe c ts  t h e s e  p r o c e s s e s .  T w o im portant d e liv e r a b le s  h a v e  b e e n  
p ro d u ced  fo llow in g  t h e s e  w o r k sh o p s . T h e  first is  a  rev iew  o f th e  literature o n  th e  e c o lo g ic a l  
th eory  that u n d erp in s th e  structuring o f co m m u n itie s , w ith r e fe r e n c e  to  its’ a p p lica tion  in 
m arin e co m m u n itie s . T h e  s e c o n d  is a  rev iew  o f th e  d ifferent s o u r c e s  o f  e c o lo g ic a l  
d istu rb a n ce  to  both  d e m e r sa l fish  a n d  b en th ic  in verteb rate  c o m m u n itie s  that resu lt from  
fish in g  in th e  North S e a .  T h e  d a ta  a n d  inform ation n e e d e d  to m a p  th is a ctu a l e c o lo g ic a l  
d istu rb a n ce  a c r o s s  th e  North S e a ,  u sin g  a v a ila b le  s ta t is t ic s  o f th e  distribution an d  effort o f  
th e  v a r io u s fish in g  f le e ts ,  is  d is c u s s e d . Both o f  t h e s e  r e v ie w s  will b e  a v a ila b le  on  the  
M A F C O N S w e b s ite  (w w w .m a fc o n s .o r g ) in Spring 2 0 0 4  a s  d o w n lo a d a b le  file s .

T h e  o th e r  m ajor a c h ie v e m e n ts  o f  th e  first y e a r  o f  M A F C O N S h a v e  b e e n , (1 ) th e  d e v e lo p m e n t  
o f a  rob u st m e th o d o lo g y  for u ndertak ing sa m p lin g  o f  both d e m e r sa l fish  a n d  b en th ic  
in verteb rate  c o m m u n itie s  a t  a  North S e a  s c a le ,  an d  (2 ) th e  co m p le tio n  o f th e  first y e a r  o f  
b en th ic  in verteb rate  sa m p lin g  in co llab oration  with th e  IC E S International B ottom  Trawl 
s u r v e y s  (IB T S) in S u m m e r  2 0 0 3 . T h e  d e v e lo p m e n t  o f  v ia b le  b en th ic  sa m p lin g  in con jun ction  
with th e  IBTS su r v e y s , m e a n s  that m onitoring o f  both b en th ic  in verteb rate  an d  d e m e r sa l fish
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c o m m u n itie s  cou ld  b e  u n d ertak en  a t a  North S e a  s c a le  in th e  future a s  part o f  th e  routine  
IC E S s to c k  a s s e s s m e n t s .  A  n u m b er  o f  project m e e t in g s  h a v e  fo c u s e d  en tirely  on  the  
d e v e lo p m e n t  o f th e  M A F C O N S m e th o d s  protoco l, w h ich  is n o w  d e ta ile d  in th e  m e th o d s  
m an u al (a lso  to b e  a v a ila b le  a t w w w .m a fc o n s .o r g  in Spring 2 0 0 4 ) .

Potential exploitation by end users
M A F C O N S a im s to p rovid e  both sc ien tif ic  a d v iso r s  an d  m a n a g e m e n t  p o licy  m a k e rs  with th e  
k n o w le d g e  an d  to o ls  required  to pred ict th e  e c o lo g ic a l  c o n s e q u e n c e s  to fish  an d  b en th ic  
in verteb rate  c o m m u n it ie s  o f  f ish e r ie s  m a n a g e m e n t  a c t io n s . In th is w a y  th e  b e s t  c o m p r o m ise  
b e tw e e n  th e  n e e d  to  m aintain  a  h ea lth y  m arin e e c o s y s t e m  in th e  North S e a  a n d  th e  
req u irem en t for a  v ia b le  fish in g  industry m ight b e  r ea lised .

A s  s ig n a to r ie s  to  th e  C o n v en tio n  o n  B io log ica l D iversity , A g e n d a  2 1 , an d  th e  C o n v en tio n  for  
th e  P rotection  o f th e  M arine E n viron m en t o f  th e  N orth -E ast A tlantic (O S P A R ), th e  EC an d  
m o st E u ro p ea n  g o v e r n m e n ts , h a v e  a  leg a l ob ligation  to c o n s e r v e  th e  b io lo g ica l d iversity  o f  
m arine living r e s o u r c e s  an d  to res to r e  b io log ica l d iversity  in s itu a tio n s  w h e r e  d eg ra d a tio n  ca n  
b e  d e m o n str a te d . T o  a d d r e s s  t h e s e  i s s u e s  with r e s p e c t  to  th e  North S e a ,  a  s e r ie s  o f  
m inisterial c o n fe r e n c e s  a n d  m e e t in g s  w e r e  held  o v e r  th e  period  1 9 8 4  to 2 0 0 2 . T h e s e  
cu lm in a ted  in th e  Fifth North S e a  M inisterial C o n fe r e n c e  in B e rg en  2 0 0 2 , w h e r e  th e  final 
d e c is io n  to im p lem en t an  “e c o s y s t e m  a p p ro a ch  to m a n a g e m e n t” w a s  a d o p te d .

C urrent sc ien tif ic  k n o w le d g e  regard in g  th e  im pact o f  fish in g  at a  co m m u n ity  lev e l, w ithin a  
v ariab le  en v iro n m en t, is  largely  d esc r ip tiv e . C o n se q u e n tly , s c ie n t is t s ’ ability to  pred ict th e  
c o n s e q u e n c e s  o f  future c h a n g e s  in fish in g  activity is  lim ited. A s  a  resu lt, th e re  is a  real risk 
that, in a ttem p tin g  to a c h ie v e  E c o lo g ica l Q uality O b je c tiv e s  (E c o Q O s) s e t  with r e s p e c t  to fish  
a n d  b en th ic  in verteb rate  s p e c i e s  d iversity  (within th e  ov era rch in g  E c o sy s te m  A p p roach ), 
m a n a g e m e n t  a c t io n s  m a y  b e  u n -n e c e ssa r ily  d ra co n ia n  an d  o v er ly  prohibitive with regard  to  
th e  fish in g  industry. M A F C O N S a im s  to e s ta b lish  th e  s ig n if ic a n c e  o f  th e  e f fe c ts  that fish ing  
h a s  on  th e  p r o c e s s e s  that stru ctu re fish  an d  b en th ic  in verteb rate  c o m m u n it ie s  in relation  to 
th e  overa ll c o n se r v a tio n  o f b io log ica l d iversity  in th e  North S e a .
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background
T h e co n c e r te d  action  a im s a t contributing to  a E uropean resea rch  area  on  f ish e r ie s  and  
a q u a cu ltu re  an d  su p p ortin g  th e  co m m o n  f ish e r ie s  policy . T h e  m ain o b je c tiv e s  a re  to  e n a b le  
th e  co ord in ation  and  in tegra tion  o f  resea rch  in t h e s e  f ie ld s in th e  C om m u n ity . T h is action  will 
a llo w  th e  d ifferen t d irectors o f  f ish e r ie s  re sea rch  o rg a n isa tio n s  from  th e  E uropean U nion to  
d e v e lo p  co o rd in a ted  an d  jo in t e ffo r t on  k ey  b io log ica l is s u e s  an d  p a ra m ete rs  for f ish e r ie s  and  
a q u a cu ltu re  m a n a g e m e n t.

objectives

T h e co m m o n  f ish e r ie s  policy  a p p lie s  to  th e  E uropean fish  p o p u la tio n s and th e ir  f ish erm en  for 
m a n a g in g  th e  E uropean e x c lu s iv e  e c o n o m ic  z o n e . T h is co m m o n  fram ew ork , w ith  th e  s a m e  
o b je c tiv e  to  reach  su sta in ab ility  o f  fish  p o p u la tio n s  an d  th e ir  e c o s y s t e m s , cou ld  b e  stro n g  
e n o u g h  to  build th e  b a se  o f  sc ien tific  resea rch  p ro g ra m m e s w hich  are  w ell in te g ra ted  and  
c o o rd in a ted  to  g iv e  th e  b e s t  sc ien tific  a d v ice . T h e a n a ly sis  o f  th e  fourth  and  fifth  
p ro g ra m m e s sh o w e d  clearly  th a t  th e  w a y  to  a n sw e r  E uropean ca lls  d o e s  n o t a llo w  th a t  
o b je c tiv e  to  b e  a c h ie v e d .

On s o m e  to p ic s , th e r e  a re  d u p lica tio n s or r e d u n d a n c ies , e v e n  if all th e  p ro p o sa ls  are  
e x c e lle n t  on  th e  b a sis  o f  sc ien tific  criteria. On th e  o th e r  h an d , on  s o m e  o th e r  to p ic s  w hich  
are crucial for th e  fu tu re o f  th e  CFP, th e r e  a re  n o  a n sw e r s . For e x a m p le , on  th e  m arine  
p ro tec ted  a r e a s  in relation  to  th e  en v iro n m en ta l im p act o f  f ish e r ie s , th e r e  is n o  EU research  
e ffo r t, a lth o u g h  th e  so c ie ty  d em a n d  n e e d s  to  d e v e lo p  our sc ien tific  k n o w le d g e  in relation  to  
th e  ev o lu tio n  o f  th e  CFP w hich  is d escr ib ed  in th e  'G reen P aper on  th e  fu tu re  CFP'.

For t h e s e  r e a so n s , it is u rg en t to  m o v e  'tow ard s a E uropean resea rch  area' to  es ta b lish  'a 
c o m m o n  sy s te m  o f  sc ien tific  an d  tech n ica l re feren ce ' to  build a co m m o n  resea rch  
p ro g ra m m e. T h is str a te g ic  EU plan will b e  th e  fo u n d a tio n  for c o o p e r a t iv e  resea rch  w hich  will 
b e  b a se d  on  nation al p ro g ra m m e s o f  resea rch  in stitu tes.

T h e  d irecto rs o f  th e  m ain E uropean in stitu te s  o f  re sea rch  in f ish e r ie s  an d  aq u a cu ltu re  p ro
p o s e  th is  c o n c e r te d  action  a s  a first s te p  to w a r d s in tegra tin g  an d  in crea sin g  co o p era tio n  
b e tw e e n  th e ir  in stitu te s  in ord er  to  a c h ie v e  th e  su s ta in a b le  d e v e lo p m e n t  o f  f ish e r ie s  and  
aq u a cu ltu re  in E urope.

During th e  last m e e tin g  o f  th e  d irectors o f  fish er ie s  resea rch  o rg a n isa tio n s , it w a s  d e c id e d  to  
in c r e a se  th e  co o p era tio n  b e tw e e n  th e  m ain f ish e r ie s  resea rch  o rg a n isa tio n s  an d  to  a n sw e r  
th e  fifth p ro g ra m m e th rou gh  a co n c e r te d  action  to  fo c u s  on  s o m e  resea rch  su b jec ts:

1. to  avo id  d up lication  in research ;

2 . to  c r e a te  sy n e r g y  b e tw e e n  th e  d ifferen t in stitu tion s;

3 . to  c r e a te  critical m a s s e s  o f  resea rch  for d ifferen t in stitu tion s.

In ord er to  con tr ib u te  to  building a E uropean resea rch  area  on  f ish e r ie s  an d  a q u acu ltu re  to  
su p p o rt th e  co m m o n  fish e r ie s  policy  and  to  d e v e lo p  co o rd in a ted  an d  in te g ra ted  re se a r c h , it 
is p ro p o sed  to  d e v e lo p  s o m e  o f  th e  o b je c tiv e s  o f  re sea rch  d eta ile d  prev iou sly .

expected results and achievem ents

T h ree ty p e s  o f  o u tp u ts  will b e  p rod u ced  by th is  co n c e r te d  action:

1. T ech n ica l e x c h a n g e s  o f  k n o w le d g e  and sta n d ard isa tion  o f  m e th o d s  o f  resea rch  on  th e  
fo llow in g  su b jec ts:
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PARTNERS
Juan F rancisco  S ab orid o  R ey, In stitu te  d e  In v e s t ig a c io n e s  M arinas

T h orste in n  S ig u rd sso n  , Marine R esearch  In stitu te

John  D alen , In stitu te  o f  M arine R esearch

G unnar N aevd a l, U niversity  o f  B erg en , FHigh T e c h n o lo g y  C entre

background
T h e p r e se n t  p ro ject h a s  b e e n  in tern ation ally  d e v e lo p e d  to  in c r e a se  th e  fra g m en ta ry  and  
prelim inary b io logical k n o w le d g e  a b o u t com m ercia lly  ex p lo ite d  g o ld en  and  d e e p - s e a  redfish  
s to c k s  (S e b a s te s  m arin us L. an d  S. m en te lla  T ravin) in th e  Irm inger S ea  an d  a d ja c e n t  w a te r s  
w ithin  th e  fram ew ork  o f  an  a g r e e d  fou r-y ea r  resea rch  p ro g ra m m e. T h e  m ultid iscip linary  
in te n tio n s  are  d e s ig n e d  to  jo in tly  in v e st ig a te  u n so lv ed  p ro b lem s in th e  field o f  s to c k  
d elim ita tion , rep rod u ctive  s tr a te g ie s  an d  d e m o g r a p h y  a s  th r e e  se p a r a te  w ork  p a c k a g e s ,  
resp ec tiv e ly . A to ta l o f  16  sc ie n t is ts  an d  six  te c h n ic ia n s  from  th e  Federal R esea rch  C en tre for  
F ish eries (E U -G erm any co o rd in a tio n ), th e  In stitu te  o f  Marine R esearch  (E U -S pain ), th e  
M arine R esearch  In stitu te  (Ic e la n d ) , th e  In stitu te  o f  M arine R esearch  (N o rw a y ) an d  th e  
U niversity  o f  B ergen  (N o rw a y ) will co lla b o ra te  an d  con tr ib u te  to  th e  v a r io u s  a n a ly se s .

objectives
T w o  com m ercia lly  ex p lo ite d  redfish  s p e c ie s  occu r  in th e  Irm inger S e a  and a d ja c en t w a te r s ,  
g o ld en  redfish  ( S e b a s te s  m arin us, L in n aeu s, 1 7 5 8 )  an d  d e e p - s e a  redfish  (S e b a s te s  m en te lla , 
T ravin, 1 9 5 1 )  w h ich  are  cu rrently  trea ted  a s  th r e e  m a n a g e m e n t  u n its stradd ling ov er  
E u rop ean , F a e r o e se , Ice lan d ic  and  G reen lan d ic e x c lu s iv e  e c o n o m ic  z o n e s  (EEZs) a s  w ell a s  
in tern ation al w a te r s . T h ey  are  d efin e d  a s  g o ld en  redfish  and  d e e p - s e a  redfish  on  th e  
c o n tin e n ta l s lo p e s  an d  o c e a n ic  red fish  d istrib u ted  o v er  th e  p e la g ic  Irm inger S ea  w a ters . T h e  
p e la g ic  o c c u r r e n c e s  o f  red fish  b e lo w  5 0 0  m  and  th e  'g iants' o f  th e  R ey k ja n es R idge rem ain ed  
u n id en tified . T h e  first w ork  p a c k a g e  in v e s t ig a te s  th e  g e n e t ic  relation  a c r o ss  t h e s e  redfish , 
w h ile  th e  se c o n d  w ork  p a c k a g e  d e a ls  w ith  th e  rep rod u ctive  s tr a te g y  o f  th e  v iv ip arou s redfish  
s p e c ie s  in te r m s o f  fecu n d ity  an d  s e a so n a l c y c le s  b y  s e x . T h e  third w ork  p a c k a g e  f o c u s e s  on  
th e  d yn am ic d em o g ra p h y  o f  th e  redfish  s to c k s  including sc ien tific  an d  com m ercia l f le e t  d a ta .

expected results and achievem ents
T h e p ro ject will p rovid e  e s se n tia l in form ation  on  s to c k  identification  an d  g e n e t ic  re la tion s  
b e tw e e n  th e  redfish  o c c u r r e n c e s , an d  im prove th e  b a sis  for a s s e s s in g  the ir  b io m a ss
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p rod u ction . T h u s, th e  resu lts  are  e x p e c te d  to  con tr ib u te  sign ifican tly  to  in ternational 
m a n a g e m e n t  r e g im e s  and a c h ie v e  su s ta in a b le  exp lo ita tio n .
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A nna d e  Biasi, C on sortio  per il C entre In teru n iversitario  di B iología Marina e d  Ecología
A pplicata , C en tre  In teru n iversitario  di B iología Marina

background
R e sp o n se  is an in teg ra ted  s tr a te g y  to  d e term in e  th e  r e sp o n s e  o f  th e  b iotic  en v iro n m en t  
stru ctu re  an d  th e  c h a n g e s  o f  th e  particu la te  m a tter  d yn am ic c a u se d  b y  th e  d istu rb a n ce  o f  
fish ing  activ ity . T h is resea rch  is fo c u se d  to  p rovid e n e w  p e r s p e c tiv e s  and  m a n a g e m e n t  
o p tio n s  to  th e  CFP in ord er to  a c h ie v e  su s ta in a b le  f ish e r ie s  an d  p ro tectio n  o f  b iod iversity , a 
w id ely  r e c o g n ise d  prob lem  in m ov in g  to w a r d s e c o s y s te m -b a s e d  m a n a g e m e n t  in fish er ie s . 
T h e m ain o b je c tiv e  is to  ob ta in  m o re  k n o w le d g e  on  m ed iu m - an d  lon g -term  e f fe c ts  to  
d ifferen t r e g im e n s  o f  fish ing  traw l perturbation  on  th e  s e a b e d , a n a ly sin g  c e s sa t io n  o f  fish ing  
a ctiv ity  an d  d ifferen t le v e ls  o f  fish in g  e ffor t. T h e  s tu d y  will b e  p erform ed  in real fish ing  
g ro u n d s o f  E uropean co a sta l w a ters . T h e  o b je c tiv e s  will b e  a ch iev ed  by m e a n s  o f  six  
m ultid iscip linary w ork  p a c k a g e s , by es tim a tio n  o f  c h a n g e s  in th e  se d im en to lo g ic a l p r o c e s s ,  
b en th ic  an d  fish  co m m u n ity , an d  se c o n d a r y  prod u ction  o f  th e  low er trop hic levels .

T h e  m ain  o b je c tiv e  o f  R e sp o n se  is to  a n a ly se  th e  physica l an d  b io log ica l r e s p o n s e  o f  th e  
b en th ic  e c o s y s te m  to  d ifferen t r e g im e n s  o f  fish ing  d istu rb a n ce  in real fish in g  g ro u n d s. 
R e sp o n se  will a d d r e ss  th e  fo llow in g  sp ec ific  o b je c tiv es:

1. to  iden tify  an  ap p rop riate  stu d ied  area  in e a c h  stu d y  area  o f  th e  North S e a , Irish S e a  and  
M editerranean  S ea ;

2 . to  e s t im a te  th e  s e a so n a l f ish ery  an d  fish ing effort;

Contract number: Q 5 R S -2 0 0 2 -0 0 7 8 7  

Contract type: S h a r e d -c o st  p roject  

Starting date: 1 .1 0 .2 0 0 2  

Duration: 3 6  m o n th s  

Scientific Officer: J a c q u e s  F uchs  

Project w eb  site:
w w w .ic m .c s ic .e s /r e c /p r o je c te s /r e sp o n s e

Coordinator
M ontserrat D em estre

C o n se jo  Sup erior d e  In v e s t ig a c io n e s  C ientíficas  

In stitu t d e  C ien c ies del Mar 

D ep a rtm en t o f  R en ew a b le  R eso u rces  

P a sse ig  Maritim d e  la B arce lo n eta , 3 7 -4 9  

E -0 8 0 0 3  B arcelona  

T el. (3 4 )  9 3 2  3 0  9 5  0 0  

Fax (3 4 )  9 3 2  3 0  9 5  55  

E-mail: m o n tse @ ic m .c s ic .e s

PARTNERS

objectives
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3 . to  a n a ly se  th e  r e s p o n s e s  (co m m u n ity  stru ctu re  variability , d iversity  and  a b u n d a n c e ) o f  th e  
b en th ic  c o m m u n itie s  (m a cro in fa u n a , ep ifa u n a , fish ) and  se d im e n t  (r e su sp e n s io n , w a ter  
turbid ity) b y  co n sid er in g  c e s sa t io n  o f  fish ing  activ ity  an d  d ifferen t le v e ls  o f  traw l fish ing  
effort;

4 . to  e s t im a te  th e  se c o n d a r y  production  o f  low er trop hic lev e ls  to  co n trib u te  to  cou p lin g  and  
to  in te g ra te  b io logical (b e n th ic  c o m m u n itie s)  an d  physica l ( se d im e n to lo g ic a l)  d a ta .

T h is is a c a s e  stu d y  for b io log ica l and  physica l g e o lo g y  in tera ctio n s . S p ecia l a tten tio n  will b e  
d e v o te d  to  sy n th e s is  o f  re su lts  from  d ifferen t w ork  and  re c o m m e n d a tio n s  to  th e  CFP to  
a c h ie v e  an  e c o s y s te m  w e ll-b e in g . T h e  com p a riso n  o f  th e  resu lts  o f  th e  d ifferen t g eo g ra p h ica l 
a r e a s  can  provide in form ation  on  d ifferen t r e s p o n s e s  o f  b en th ic  co m m u n itie s  an d  se d im e n ts  
to  th e  s a m e  kind o f  d istu rb a n ce . T h e  d issem in a tio n  o f  th e  resu lts  o b ta in ed  to  sc ie n tis ts ,  
d ec is io n -m a k e rs , u ser  g ro u p s an d  th e  public a t  large is an im portan t o b je c tiv e  o f  th e  project.

expected results and achievem ents
R e sp o n se  will p rov id e add ition al in form ation  on  th e  variability  an d  res ilie n c e  o f  m arine  
e c o s y s t e m s  e sp e c ia lly  for m arine co m m u n itie s  re lev a n t to  f ish er ie s . T h is in form ation  m ay  
h elp  e lu c id a te  th e  p o ten tia l e f fe c t iv e n e s s  o f  u sin g  d ifferen t tim e-lim ited  c lo su r e  p er io d s on  
th e  im p a c ts o f  fish in g , providing u n iq u e d a ta  on  o r g a n ism s and  s e d im e n ts  d u e  to  c e ssa t io n  
o f  fish in g  activ ity  an d  d ifferen t le v e ls  o f  fish in g  e ffo r t, an d  on  se c o n d a r y  production  o f  
d ifferen t r e g im e n s  o f  fish in g  d istu rb a n ce . T h is in v estig a tio n  will b e  th e  m ech a n ism  th a t  will 
perm it u s  to  m in im ise  or to  red u ce  fish ing  im pact in order to  a llow  reco v ery  o f  th e  b en th ic  
e c o s y s t e m s . R e sp o n s e  will o ffer  a v a lu a b le  in te rfa ce  w ith sta k e h o ld e r s .
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Sharing responsibilities in fisheries management - 
(RESPONSIBLE)

Coordinator
Luc van  H oof

LEI, D utch Agricultural E c on om ics R esearch  
In stitu te

F ish eries R esearch  

PO B ox 2 9 7 0 3  

2 5 0 2  LS T h e  H ague  

N eth er la n d s

T el. ( 3 1 -7 0 )  3 3 5  8 3  0 7 /3 3 5  8 3  10  

Fax (3 1 -7 0 )  3 6 1  5 6 2 4  

E-mail: l .j .w .v a n h o o f@ le l.d lo .n l

PARTNERS
J e sp e r  Raakjsr N ie lsen , S te n  S v erd ru p -J e n sen , In stitu te  for F ish eries M a n a g em en t and
C oasta l C om m u n ity  D ev e lo p m e n t

D om iniq u e R om m el, P haros F ish eries C o n su lta n ts Ltd

S te v e  C u n n ingh am , J o se p h  C ata n za n o , C lotilde B od lgu el, In stitu t du D é v e lo p p e m e n t D urable  
e t  d e s  R e s so u r c e s  A q u atiq u es

Juan L. S u a rez  d e  V ivero, U n iversidad  d e  S ev illa , F acultad d e  G eografía  e  H istoria, 
D ep a rta m e n to  d e  G eografía  H um ana

S vein  J en to ft , Knut M ikalsen, Geir Ruñar Karlsen U niversity  o f  T ro m so , Faculty o f  Social 
S c ie n c e , In stitu te  o f  P lanning and  C om m u n ity  S tu d ies

background
T h e resea rch  p ro v id es d ifferen t a ltern a tiv es  for d iv ision  o f  resp o n sib ilitie s  resu ltin g  from  th e  
CFP's co n se rv a tio n  an d  structural policy an d  in th e  f ish e r ie s  m a n a g e m e n t  o f  fiv e  EU co u n tr ies  
a n d  in N orw ay. T h e s e  a ltern a tiv es  will b e  b a se d  u p on  an  ev a lu a tio n  o f  th e  cu rren t d iv ision  o f  
resp o n sib ilities , w h e r e b y  th e  p e r c e p tio n s  o f  d ifferen t s ta k e h o ld e r s  will b e  ta k en  Into a cco u n t. 
T h e p r o c e s s  to w a r d s m o re  s ta k eh o ld er  In vo lvem en t will b e  ex p lo red  and ex tern a l p r e ssu r e s  
u p on  resp onsib ility  c h a in s  will b e  a s s e s s e d .

objectives
T h e resea rch  a im s to  co n trib u te  to  g o o d  g o v e r n a n c e  In fish er ie s  m a n a g e m e n t  by:

1. ev a lu a tin g  th e  d iv ision  o f  resp o n sib ilities  w ithin  th e  CFP and in th e  f ish e r ie s  m a n a g e m e n t  
o f  D enm ark , F rance, th e  N eth er la n d s, S p a in , th e  U nited K ingdom  an d  N orw ay;

2 . In vestiga tin g  d ecen tra lisa tio n  and  d e le g a t io n  o f  resp on sib ilities .

T h e  w ork  will sta rt w ith  an  e lab oration  o f  a fram ew ork  for Institutional a n a ly sis , b a se d  on  th e  
Institutional fram ew ork  th a t  h a s  b e e n  u se d  in th e  OECD stu d y  'T ow ards su s ta in a b le  
fish er ies '. T h e  c o m p le te d  co m m o n  fram ew ork  will th e n  b e  u se d  to  d e sc r ib e  th e  d iv ision  o f  
resp o n sib ilities  w ithin  th e  CFP and  in th e  f ish e r ie s  m a n a g e m e n t  o f  D enm ark , F rance, th e  
N eth er la n d s, S p a in , th e  U nited  K ingdom  an d  N orw ay. D e v e lo p m e n ts  In t h e s e  resp onsib ility  
stru c tu res will a lso  b e  d esc r ib ed .

Contract number: Q 5 R S -2 0 0 1 -0 1 9 9 8  

Contract type: S h a r e d -c o st  p roject  

Starting date: 1 .1 .2 0 0 1  

Duration: 3 6  m o n th s  

Scientific Officer: Slgurdur B o g a so n  

Project w eb  site: N ot a va ilab le
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expected results and achievem ents
C om parison  o f  t h e s e  resp onsib ility  d iv isio n s b e tw e e n  th e  co u n tr ie s  m en tio n ed  a b o v e  sh ou ld  
g iv e  m ore in sig h t in to  n a tio n -sp ec if ic  ( e .g .  so c io -cu ltu ra l) c ir c u m sta n c e s  an d  th is  will 
con tr ib u te  to  th e  ev a lu a tio n  o f  cu rren t d iv isio n s o f  resp on sib ilities . Id en tify in g  th e  
p e r c e p tio n s  o f  s ta k e h o ld e r s  in th e  f ish e r ie s  m a n a g e m e n t  in t h e s e  co u n tr ie s  a b o u t  th e  
resp onsib ility  c h a in s  will b e  a n o th e r  c o m p o n e n t  o f  th is  ev a lu a tio n .

If th e  o u tc o m e  o f  th is  ev a lu a tio n  ju s t if ie s  c h a n g e s , a ltern a tiv e  d iv isio n s o f  resp o n sib ilities  will 
b e  s u g g e s t e d .  A p r o c e s s  to w a r d s t h e s e  a ltern a tiv es  will b e  ex p lo red  an d  ex tern a l p r e ssu r e s  
u p on  resp onsib ility  c h a in s  will b e  a s s e s s e d .  T h is in c lu d es ex tern a l p r e ssu r e s  arising  from  
tech n o lo g ic a l d e v e lo p m e n ts  an d  from  th e  m ark ets.

T h e  k ey  resu lts  and  o u tp u ts  are:

1. c o m p le te d  co m m o n  fram ew ork  o f  a n a lysis;

2 . interim  report co n ta in in g  d iv ision  o f  resp onsib ilities;

3 . interim  report co n ta in in g  co m p a riso n  and ev a lu a tio n  o f  resp onsib ility  stru ctu res;

4 . interim  report co n ta in in g  co n d itio n s  for d e v o lv e d  m a n a g e m e n t  a n d , if ju stified , 
a ltern a tiv es  for d iv ision  o f  resp on sib ilities .
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Promoting higher added value to a finfish species rejected to 
sea - (ROCKCOD)

Pórtela, J .1, Sacau, M .1, Pierce, G2, Wang, J2, Ulloa, E3, Otero, M4, 
Tato Y

1 In stitu to  E s p a ñ o l  d e  O c e a n o g r a f ía  ( lE O ) , S p a in ;  2  U n iv e r s ity  o f  A b e r d e e n ,  
S c o t la n d ,  UK; 3  A s o c ia c ió n  N a c io n a l  d e  A r m a d o r e s  d e  B u q u e s  C o n g e la d o r e s  d e  

P e s c a  d e  M e r lu z a , S p a in ;  4  M G  O te r o  C o n s u l t o r e s ,  S p a in .

C on tract N o : Q 5 C R -2 0 0 2 -7 1 7 0 9 P roject duration : 0 1 /2 0 0 3  -  1 2 /2 0 0 4

P roject b u d g e t  : €  8 8 0  1 9 9 E C  contribution  : €  4 3 9  6 5 4

W e b site  : o n -g o in g

Objectives
T h is project a im s to d e v e lo p  th e  r e se a r c h  an d  th e  te c h n o lo g y  n e c e s s a r y  to p rom ote  h igh er  
a d d e d  v a lu e  to  fish in g  activity by taking profit from  a  finfish  s p e c i e s  (R o ck  co d ,  
Patagonotothen sp p .)  not k now n to c o n su m e r s  an d  currently d isc a r d e d  b y  th e  EU fish in g  
f le e t  op era tin g  in th e  S o u th  W e s t  A tlantic, in ord er  to su p p ly  th e  EU s e a fo o d  industry with a  
g o o d  quality  raw  m ateria l for h u m an  fo o d  m anu factu ring . U s e  o f  th is s p e c ie s ,  c a u g h t  a s  a  by- 
c a tch  in th e  ex is tin g  f ish e r ie s  targetin g  h a k e s  an d  c e p h a lo p o d s , sh o u ld  a lso  in c r e a s e  the  
profitability o f  th e  flee t, con tr ib ute  to  m aintain ing e m p lo y m e n t an d  h elp  to c o u n te r b a la n c e  th e  
n e g a t iv e  e f fe c ts  o f  fish in g  activ ity  an d  d isc a r d s  in th e  e c o s y s t e m .

B e n e fits  from  th e  s e a fo o d  industry a re  d irectly  d e p e n d e n t  o n  th e  profitability o f  fish in g  
o p e r a tio n s , w h ile  g o o d  c a t c h e s  a r e  a ls o  d e p e n d e n t  o n  fish  a b u n d a n c e . S e a r c h in g  for fish  is  
a n  e x p e n s iv e  activ ity  (tim e an d  fue l c o n su m in g )  in h eren t to fish in g  o p e r a tio n s  an d  critical to 
their profitability. In th is s e n s e ,  to ta k e  profit from  a  s p e c i e s  that is a lrea d y  c a u g h t  but is 
u su a lly  re jec ted  (d isca rd ed ) sh o u ld  in c r e a s e  th e  yield  o f  fish in g  f le e ts  a n d  o f th e  s e a fo o d  
p r o c e s s in g  industry.

T h e  bottom  trawl is o n e  o f  th e  l e s s  s e le c t iv e  fish in g  g e a r s  an d , freq u en tly , im portant a m o u n ts  
o f n o n -d e s ir a b le  s p e c i e s  a r e  rejec ted  to s e a  (d isca rd ed ) with th e  su b s e q u e n t  lo s s  o f  
profitability to th e  f le e ts , d a m a g e  to th e  e c o s y s t e m s  an d  w a s te d  r e s o u r c e s  that cou ld  b e  
u se d  for food  a n d  in c r e a s e  fo o d  secu rity .

B ottom  trawl f ish e r ie s  in th e  P a ta g o n ia n  S h e lf  targetin g  h a k e s  an d  c e p h a lo p o d s  a re  a m o n g  
th e  m o st  im portant w orld w id e an d  h a v e  a  g rea t so c io -e c o n o m ic  v a lu e  to  th e  EU fish in g  f le e t  
a n d  to  th e  EU s e a fo o d  industry.

T h e  m ain  sc ie n tif ic -te c h n o lo g ic a l o b je c tiv e s  a r e  th e  follow ing:

•  D escrip tion  o f  th e  f ish e r ie s

•  Im proved  k n o w le d g e  o f  th e  b io lo g y  o f  th e  s p e c ie s

•  B io m a ss  a s s e s s m e n t

•  E stim ation  o f  c a t c h e s  an d  d isc a r d s

•  A n a ly s is  o f  th e  sp a tia l an d  tem p oral distribution o f  th e  r e so u r c e . F ish ery  fo reca stin g  
a n d  testin g

•  S e n so r ia l, M icrob iological, Nutritional an d  B io ch em ica l E valu ation  o f  R o ck co d

•  D e v e lo p m e n t o f  th e  tech n ica l m od ifica tio n s on  board  co m m e rc ia l v e s s e l s

•  D e v e lo p m e n t o f  n e w  p r o c e s s e d  p ro d u cts from  fro zen  R o ck co d
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Preliminary Results
During th e  first project y e a r  a  prelim inary d escrip tion  o f  th e  E u ro p ea n  f ish e r ie s  o n  th e  
P a ta g o n ia n  S h e lf  w a s  m a d e  an d  o b se r v e d  ca tch  p er  unit effort (C P U E ) o f th e  target s p e c ie s  
w e r e  o b ta in ed  from  d a ta  c o lle c te d  by sc ien tif ic  o b se r v e r s  on  b oard  c o m m e rc ia l v e s s e l s .

G IS  a n a ly s is  w a s  an  u sefu l tool in ord er to stu d y  th e  s e a s o n a l  g e o g r a p h ic a l c h a n g e s  in the  
distribution o f  a b u n d a n c e , S S T  an d  d e n s it ie s  c a lcu la ted  from  C P U E  co rre sp o n d in g  to  
Patagonotothen sp p . h istorical d a ta . M oreover, prelim inary a n a ly s is  d e m o n str a te d  that, 
within a r e a s  o f  o c c u r r e n c e , th e re  a r e  sig n ifica n t co rre la tio n s b e tw e e n  fish  a b u n d a n c e  an d  
S S T  an d  d ep th  in s o m e  m o n th s.

In relation  with th e  ch ara cter iza tio n  o f  th e  raw  fish  a s  fo o d , th e  r e s e a r c h  h a s  d em o n stra ted  
that all ind ividuals a n a ly se d  sh o w e d  g o o d  se n so r ia l quality  a fter  fro zen  s to r a g e . T h e  
c h e m ic a l an d  b io ch em ic a l a n a ly s e s  perform ed  proved  that P. ramsayi cou ld  b e  very  
a c c e p ta b le  for c o n su m p tio n  an d  p oster io r  fro zen  s to r a g e  a n d /o r  p r o c e s s in g .

Potential exploitation by end users
T h e  o b ta in ed  resu lts  o f  th is project a re  o f  sp e c ia l in te rest  b e c a u s e  it p ro v id es  a  g rea t  
opportun ity  to  c o lle c t  an d  in teg ra te  a t an  E u ro p ea n  le v e l th e  n e c e s s a r y  fish ery  an d  b io log ica l 
d a ta  for th e  im p r o v em en t o f  th e  EU fish in g  f le e t  an d  industry from  th e  poin t o f  v ie w  of  
in crea s in g  its profitability a n d  su itability  for exp lo ita tion  o f  a  d isc a r d e d  s p e c ie s .
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Sustainable management of interactions between aquaculture 
and wild salmonid fish -(SUMBAWS)

John  Curtis, E conom ic an d  Social R esearch  In stitu te  

Patrick G argan , C entral F ish eries Board

B en g t F instad , F oundation  for N ature R esearch  an d  Cultural H eritage  R esearch

Pai A rne Bjorn, N orw egian  In stitu te  o f  F ish eries an d  A quacu lture Ltd, NIFA U niversity
C am p us

Sjoerd  W en d ela a r  B on ga , K atholieke U n iversite it N ijm eg e n , D ep a rtm en t o f  Anim al P h ysio logy  

Roar K ristofferson , U niversity  o f  T ro m so , N orw egian  C o lleg e  o f  F ishery S c ie n c e  

Bernt M artinsen , A lpharm a

background
T his m ultid iscip linary p roject a d d r e s s e s  q u e s t io n s  relating to:

1. th e  d ec lin e  in wild sa lm on id  p o p u la tio n s  in n o r th -w estern  Europe;

2 . a s p e c ts  o f  th e  m igratory b eh a v io u r  an d  p h ysio log ica l r e s p o n s e s  o f  ju v e n ile  sa lm o n id s , a s  
th e y  a d a p t to  se a w a te r  and  a s  th e y  resp o n d  to  th e  ad d itional en v iro n m en ta l c h a lle n g e  and  
s tr e s s  o f  ec to p a ra slt lc  s e a  lice In festation ;

3 . u p -to -d a te  ap p ra isa ls  an d  m odellin g  o f  th e  so c io e c o n o m ic  Im p ortan ce, an d  In teraction , o f  
th e  aq u a cu ltu re  an d  g a m e  a n g lin g  Industries In peripheral rural r e g io n s  o f  n orth w estern  
E urope.

T h e  resea rch  Is n e c e ssa r ily  m ultid iscip linary In ap p roach  an d  will e n g a g e  a c a d e m ic  and  
a p p lied  s c ie n tis ts , an  SME co n su lta n cy  an d  an  Industrial p h arm aceu tica l c o m p a n y  In fo cu sin g  
th e  v a r io u s  c o m p o n e n ts  on  th e  overall o b je c tiv e s  o f  q u an tify ing  th e  In festation  lev e ls  w hich  
elic it s ign ifican t p h ysio log ica l s tr e s s  on  th e  h o s t  fish , an d  an a s s e s s m e n t  o f  th e  p o ss ib ilities  o f  
co n se rv in g  an d  en h a n c in g  sm all d e fin a b le  s to c k s  o f  sa lm o n id s  In a su s ta in a b le  c o n te x t, but 
w ith m inim um  m a n a g e m e n t  In tervention .

U sing s ta te -o f - th e -a r t  cell b io log ica l an d  p h ysio log ica l te c h n iq u e s  an d  so c io e c o n o m ic  
m o d e llin g , re c o m m e n d a tio n s  on  ta r g e t  lice b u rd en s to  a llow  th e  su s ta in a b le  d e v e lo p m e n t o f  
both  Industries will b e  a ch iev a b le . For wild f ish ery  m a n a g e r s , re c o m m e n d e d  lev e ls  will b e  
th o s e  b e lo w  w hich  It can  b e  a ssu m e d  th a t  s e a  lice are  ex ertin g  n o  sig n ifica n t n e g a tiv e  
Im pact on  local s to c k s . For th e  aq u a cu ltu re  in d ustry , ta r g e t  in festa tio n  lev e ls  will b e  th o s e
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b e lo w  w hich  sig n ifica n t im p a c ts on  th e  h ea lth  o f  th e ir  s to c k s  are  m inim al. P erh ap s m o st  
im portan tly , h o w e v e r , by incorporating  ou r d a ta  in to  m a th em a tica l m o d e ls  in a parallel 
p ro g ra m m e, w e  will b e  a b le  to  r eco m m en d  ta r g e t  le v e ls  for lice on  farm ed  s to c k s  w hich  are  
su ffic ien tly  low  a s  to  m in im ise  th e  p o ss ib le  im p a c ts o f  farm ed  s to c k s  on  wild p o p u la tio n s w ith  
regard  to  larval lice ex p o rt an d  cr o ss-in fe s ta tio n  o f  wild fish . T h e s e  la tter farm  lev e ls  are  
e x p e c te d  to  b e  co n sid er a b ly  low er th a n  th e  m inim al le v e ls  w h ich  elicit p h ysio log ica l s tr e s s  
e f fe c ts  on  the ir  o w n  fish , an d  h e n c e  will h a v e  o b v io u s  e c o n o m ic  c o n s e q u e n c e s  for th e  
farm ing industry  and soc ia l an d  e c o n o m ic  im plication s for wild fish ery  in te rests .

expected results and achievem ents
1. Id en tification  o f  early  m igratory r o u te s  o f  sa lm o n id  sm o lts .

2 . A s s e s sm e n t  o f  sp e c ie s ' su scep tib ility  to  s e a  lice in festa tio n  an d  th e  le v e ls  e liciting lethal 
a n d  sign ifican t n o n -le th a l s tr e s s .

3 . A s se s s m e n t  o f  a prophylactic  tr e a tm e n t p ro tectin g  sm o lts  from  initial in fe sta tio n  by s e a  
lice.

4 . S o c io e c o n o m ic  a p p ra isa ls  o f  th e  aq u a cu ltu re  an d  wild g a m e  fish ery  in d u str ies, and  the ir  
in teraction , in rural a r e a s  o f  th e  EU.

5 . R ec o m m e n d a tio n s o f  th e  m inim al lev e ls  o f  ec to p a ra sit ic  lice in festa tio n  w hich  a re  m utually  
b en efic ia l to  b oth  in d u str ies  an d  a llo w  the ir  su s ta in a b le  d e v e lo p m e n t.
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The Impact of UVR and Climate Conditions on Fish Stocks: A 
Case Study of the Northeast Arctic Cod - (UVAC)

Hansen, G.1, Eilertsen, H.-C.2, Wyatt, T.3, Meerkötter, R.4, Verde bout, 
J.5, Borja, A .6, Skreslet, S .7

1 N o r w e g ia n  In s titu te  fo r  A ir R e s e a r c h ,  N o r w a y ; 2 N o r w e g ia n  C o l l e g e  o f  F is h e r ie s  
S c i e n c e ,  N o r w a y ;  3 C S IC  -  In s titu te  o f  M a r in e  R e s e a r c h ,  S p a in ;  4 D L R  - In s titu te  o f  
A t m o s p h e r ic  P h y s i c s ,  G e r m a n y ;  5 E C  - J o in t  R e s e a r c h  C e n t r e ,  Italy; 6 A Z T I, S p a in ;

7 B o d o  C o l l e g e ,  N o r w a y .

C on tract N o : E V K 3-C T -19 9 9 -0 0 0 1 2 P roject duration : 0 3 /2 0 0 0  -  0 2 /2 0 0 3

P roject b u d g e t  : €  1 4 7 8  0 0 0 E C  contribution  : €  9 0 4  0 0 0

W e b site  : h tto : //b h a e o c v st is .n fh .u it.n o /u v a c

Objectives
T h e  m ain  o b je c tiv e  o f  th e  UV A C  project w a s  to in v e st ig a te  th e  im pact o f  so la r  ultra-violet 
radiation (U V R ) on  th e  N o rth ea st A rctic co d  sto c k . T h is relation  w a s  in v e st ig a te d  a s  part o f  a  
m o re  c o m p r e h e n s iv e  im p act s y s te m , including both  o th e r  g e o p h y s ic a l  fa c to r s  su c h  a s  
c lim a te , an d  o th e r  (b io lo g ica l) c o m p o n e n ts  o f  th e  m arin e e c o - s y s te m  w h ich  a re  o f  im p ortan ce  
for th e  c o d  s to c k  (zoop lan k ton : C a la n u s  finm arch icu s; ph ytop lan k ton ). T h e  U V R  im p act w a s  
stu d ied  both sta tistica lly  u sin g  lon g-term  b io lo g ica l an d  g e o p h y s ic a l  d a ta  reco r d s , an d  in- 
d ep th  in d e d ic a te d  field  an d  laboratory e x p e r im e n ts . A  s e c o n d  m ajor o b je c tiv e  w a s  to  
d e v e lo p  m od e llin g  to o ls  w h ich  will b e  a b le  to  e s t im a te  co d  s to c k  s iz e  b a s e d  on  g e o p h y s ic a l  
inform ation a v a ila b le  from r e m o te -s e n s in g  an d  grou n d  b a s e d  m onitoring, th u s  providing a  
m o re  reliab le b a s is  for a  su s ta in a b le  m a n a g e m e n t  o f  m arine r e s o u r c e s .

Results
T h e  UVAC project h a s  y ie ld ed  m o st  o f  th e  d e liv e r a b le s  e n v is a g e d , in s o m e  a s p e c t s  b ey o n d  
th e  e x p e c ta t io n s , in s o m e  o th e r  n ot fully to th e  e x p e c te d  s c o p e :

•  A  s e t  o f  fully h o m o g e n iz e d  tim e s e r ie s  o f  y ie ld s  in to n s  for A -N  co d  from  1 8 3 0  to 1 9 9 9  
(o f w h ich  a b o u t  70%  is from  L ofoten  fish ery  prior to  introduction o f  traw ling in 1 9 2 0 s);  
th is is  g iv en  a s  torrfisk an d  klippfisk se p a r a te ly . For Lofoten: w e e k ly  tim e s e r ie s  
during th e  fish in g  s e a s o n  from  1871  to 1 9 9 0 , for la n d ed  fish  (with th e  p rov iso  
h igh ligh ted ), a n d , w ith a  fe w  in sign ificant g a p s , y ie ld s  o f  roe , liver, an d  tran oil (in 
h ec to litres).

•  C od  0 -y e a r -c la s s  an d  3 -y e a r  c la s s  d a ta  b a ck  to 1 9 6 7  an d  1 9 4 6 , r e sp e c t iv e ly

•  D ata  on  tw o C a la n u s  sp . from  Saltfjord an d  Mistfjord 1 9 4 6  -  2 0 0 0

•  S p o ra d ic  d a ta  on  phytop lan k ton  s in c e  th e  1 9 4 0 s

•  M eteo ro lo g ica l d a ta  from  S k rova , L ofoten , ( 1 9 3 4 -2 0 0 1 ) , from  R o s t  (1 8 8 0 -1 9 6 9 , 1 9 7 9 -  
1 9 9 7 )  a n d  from  S k o m v æ r  (1 9 7 0 -1 9 7 8 )

•  D aily total o z o n e  d a ta  (M arch-M ay) a n d  d er iv ed  U V R  (5  p a ra m ete rs)  an d  P A R  d a ta  
( 1 9 3 6 - 2 0 0 1 )

•  T w o  in d e p e n d e n t  sa te llite -d e r iv e d  U V R  c lim a to lo g ie s  (daily  d o s e s ,  w e e k ly , an d  
m onth ly  m e a n s )  for th e  p er io d s 1 9 8 4 -2 0 0 2  an d  1 9 9 0 -2 0 0 2 , r e s p e c t iv e ly  for the  
r e se a r c h  a r e a  an d  b ey o n d ; in te r-com p arison  a n d  va lid ation  with g r o u n d -b a se d  d a ta  
o f th e  U V R  c lim a to lo g ie s

•  A  la rg e  s e t  o f  n e w  radiation , o c e a n o g r a p h ic  an d  m arin e-b io lo g ica l d a ta  from  1 0  field  
s u r v e y s  during 2  spring  s e a s o n s  p lu s lab  ex p e r im e n t d ata
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•  A  c o m p r e h e n s iv e  s e t  o f correlation  s tu d ie s  (correlation  c o e ff ic ie n ts , fa cto r  a n a ly s is )  
b e tw e e n  g e o p h y s ic a l  an d  b io lo g ica l d a ta  s e t s

•  A  w a v e le t  a n a ly s is  o f  th r ee  o f  th e  b io lo g ica l (fish y ield , roe , liver) an d  th r ee  o f  th e  
g e o p h y s ic a l  tim e s e r ie s  (N A O , Kola m erid ian  w a ter  tem p er a tu res), R o s t/S k o m v æ r  air 
te m p e r a tu r e s )  in w h ich  m ultiannual s ig n a ls  a r e  id entified  an d  their p h a s e s  d eterm in ed

•  A  c o n c e p tu a l m o d e l o n  c lim a te  im p act on  0 -y e a r  c la s s  c o d  an d  its fo o d  w e b

•  P r o c e s s  m o d e l on  U V R  e x p o s u r e  o f  m arine s p e c ie s ,  b a s e d  on  m e a su r e d  
o c e a n o g r a p h ic  an d  m ete o r o lo g ic a l d a ta , an d  d er iv ed  U V R  d a ta

T h e  m o st  im portant d ev ia tio n  b e tw e e n  e x p e c te d  an d  a c h ie v e d  d e liv e r a b le s  r e su lts  from  th e  
fa c t  that th e  b a s ic  a ssu m p tio n  o f  th e  p ro p o sa l, n a m e ly  that U V R  is an  im portant g e o p h y s ic a l  
facto r  (with n e g a t iv e  s ig n )  for co d  in its e a r lie s t  life s ta g e ,  w a s  n ot con firm ed  by th e  multi- 
d e c a d a l correlation  s tu d ie s . T h is n e g a t iv e  finding h a s  b e e n  con firm ed  b y  p r o c e s s  m odellin g  
o f th e  e x p o s u r e  o f  c o d  e g g s  an d  larvae to U V R , u sin g  em pirical o c e a n o g r a p h ic  an d  
m ete o r o lo g ic a l data: on ly  in fe w  (1 -2  o u t o f 2 0  y e a r s ) , U V R  in th e  u p p erm o st lay er  o f  the  
w a ter  co lu m n  r e a c h e s  le v e ls  that m a y  se r io u s ly  d a m a g e  c o d  e g g s  an d  larvae. T h is d o e s ,  
h o w ev er , n ot ex p la in  th e  p o sitiv e  correlation  fou n d  b e tw e e n  c o d  recruitm ent an d  m axim u m  
d aily  U V R  d o s e  arou n d  1 M ay. H e n c e , th e  e n v is a g e d  y e a r  c la s s  s i z e  prediction  tool b a se d  
o n  U V R  cou ld  n ot b e  rea lised  in its p la n n ed  form .

Potential exploitation by end users
A lthou gh  th e  m ain  g o a l, i.e ., to d e v e lo p  a  p red ictive  tool b a s e d  on  radiation d a ta , w a s  not 
a c h ie v e d , th e  re su lts  o f  th e  m ulti-linear correlation  b e tw e e n  c lim atic  an d  b io lo g ica l d a ta , and  
th e  w a v e le t  a n a ly s e s  o f  th e  h istorical c o d  a n d  c lim a te  d a ta  in d ica te  p red ictive  p o ss ib ilit ie s  on  
a n n u a l an d  d e c a d a l tim e s c a le s .  In add ition , th e  r e su lts  o f  th e  project c a n  b e  u se d  for a  w id e  
s p e c tr e  o f  re la ted  resea rch :

•  C lim ate  s tu d ie s  on  th e  UV tren d s in E u rop e in th e  r e c e n t  1 5  y e a r s , an d  in Northern  
S c a n d in a v ia  o v e r  th e  la st  6 0  years;

•  B io log ica l im p act s tu d ie s  o f  UV e f fe c ts  o n  m arine an d  terrestrial e c o s y s t e m s  a s  w ell 
a s  e p id e m io lo g ic a l s tu d ie s  o f  UV e f fe c ts  on  h u m an  health;

•  A s s e s s m e n t  o f  th e  UV e f fe c ts  u p on  th e  o ffspring o f  co d  an d  Z oop lankton  in relation  to 
th e  e f fe c ts  o f  o th e r  m ete o r o lo g ic a l an d  o c e a n o g r a p h ic  p a r a m e te r s  ;

•  C o m p r e h e n s iv e  b io lo g ica l an d  g e o p h y s ic a l/o c e a n o g r a p h ic  s tu d ie s  o f  th e  L ofoten / 
V estfjord  m arine e c o -s y s te m ;

•  In-depth s tu d ie s  o f  th e  light/radiation r eg im e  in th e  North A tlantic an d  its in teraction  
with m arin e s p e c ie s ;

•  C ontribution to a  b etter  sc ien tif ic  fou n d ation  for th e  d e v e lo p m e n t  o f p ro g n o stic  
n u m erica l m o d e ls  b e in g  a p p lica b le  in f ish e r ie s  m a n a g e m e n t.
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Structure and role of biological communities involved in the 
transport and transformation of persistent pollutants at the 

marine AIR-Water Interface - (AIRWIN)
Lebaron, P .1, Herndl, G.J.2, Saliot, A .3, Albaiges, J.4, Bordat, P. C.5

1 L a b o r a to ir e  d ’O c é a n o g r a p h ie  B io lo g iq u e  d e  B a n y u ls ,  F r a n c e ;  l e b a r o n @ o b s -  
b a n y u ls . f r ; 2 N e t h e r la n d s  In s titu te  fo r  S e a  R e s e a r c h ,  P a y s  B a s ;  3 U n iv e r s ité  P ie r r e  e t  

M a rie  C u r ie , F r a n c e ;  4 In s titu te  o f  c h e m ic a l  a n d  e n v ir o n m e n ta l  s t u d i e s ,  B a r c e lo n a ,  
S p a in ;  5 R e s e a r c h  c e n t e r  fo r  D e r m o c o s m e t i c s  a n d  D e r m a t o lo g y ,  F r a n c e

C on tract No: E V K 3 -2 0 0 0 -0 0 5 7 7 P roject duration: 0 1 /2 0 0 1 -0 1 /2 0 0 4

P roject b u d g e t:€  2  4 9 0  151 E C  c o n tr ib u tio n ^  1 2 0 0  0 0 0

W eb site :  a irw in .o b s-b a n y u ls .fr

Objectives
T h e  s e a  su r fa c e  m icro layer  (SM L) is  o n e  o f  th e  m o st  im portant but a ls o  m o st  poorly  stu d ied  
r e g io n s  o f th e  m arin e en v iro n m en t. During th e  project AIRW IN, a  m ultid iscip linary a p p ro a ch  
w a s  ap p lied  to  ch a r a c te r iz e  th e  p r o c e s s e s  occurring in th e  SM L an d  their r e le v a n c e  to g lob a l 
c h a n g e  an d  th e  e f fe c t  o n  th e  m arin e en v iro n m en t an d  its living r e s o u r c e s .

T h e  m ajor o b je c tiv e s  w e r e

1) to in v e st ig a te  th e  stru ctu re o f  b io log ica l c o m m u n itie s  p r e se n t  in th e  SM L

2 ) to identify natural an d  a n th r o p o g e n ic  o rg a n ic  an d  in organ ic  c o m p o u n d s , including  
pollu tan ts, in d ifferent b iotic an d  a b io tic  co m p a rtm en ts  o f th e  SM L

3) to identify an d  ch a r a c te r iz e  m icro o rg a n ism s p r e s e n t  in th e  SM L, with particular fo c u s  
on  their r e s is ta n c e  to p o llu tan ts an d  ultraviolet (U V ) radiation

4 )  to e v a lu a te  th e  role o f  m icro o rg a n ism s in th e  transport an d  cy c lin g  o f  natural o rg a n ic  
m atter  an d  x e n o b io tic s , including lipids, tra ce  m e ta ls  an d  p e r s is te n t  o rg a n ic  po llu tan ts  
(P O P ’s )

5) to in v e st ig a te  th e  b io te ch n o lo g ica l p o ten tia lities  with sp e c ia l  fo c u s  on  p h a rm a ceu tica l 
a p p lica tio n s

Results
T h e  w id e  r a n g e  o f  c h e m ic a l an d  b io lo g ica l p a r a m e te r s  stu d ied  during th e  AIRWIIN project 
r ev ea l that th e  SM L r e p r e s e n ts  a  d istinctly  d ifferent m icro -en v iro n m en t a s  c o m p a r e d  to 
underlying w a te r s  (U W ). T h e  m ain  stu d y  s i t e s  w e r e  in th e  N W  M ed iterran ean  S e a :  th e  
o ligo trop h ic  B ay  o f  B an y u ls-su r -M er  (F ra n ce ) an d  th e  industria lized  c o a s t  off B a r ce lo n a  
(S p a in ). At both  s i t e s , th e  SM L w a s  c o n s is te n t ly  en r ich ed  in o rg a n ic  m atter  (e .g . particu late  
an d  d is s o lv e d  o rg a n ic  ca rb o n , lipids, o rg a n ic  p o llu tan ts) an d  th e  a b u n d a n c e  an d  activity o f  a  
n u m b er  o f  o r g a n ism s (e .g . au to trop h ic  an d  h etero tro p h ic  b acteria , p h o to sy n th e tic  p ico - an d  
n a n o e u k a r y o te s , h etero tro p h ic  f la g e lla te s ) .

T w o  sp e c if ic  resu lts  on  th e  activ ity  an d  stru ctu re o f  th e  b io lo g ica l co m m u n ity  a t th e  a ir -se a  
in terfa ce  a r e  p r e se n te d  here:

C om m u n ity  resp iration  p ro v id es  an  in teg ra ted  m e a su r e  o f  m e ta b o lic  activity o f  th e  b io log ica l 
com m u n ity . R esp iration  r a te s  in th e  SM L c learly  e x c e e d e d  th o s e  in underly ing w a te r s  in all 
a q u a tic  e n v iro n m en ts  in v e st ig a te d  (F ig. 1). T h is e n h a n c e d  h etero trop h ic  activity is  likely  
su s ta in e d  by a  variety  o f  s o u r c e s  o f  o rg a n ic  ca rb o n  that a re  co n c e n tr a te d  in th e  SM L.
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Fig. 1. C om m u n ity  resp iration  r a te s  in th e  s e a -s u r fa c e  m icro layer  (SM L) an d  in underlying  
w a te r s  (U W ) a t an  o ligo trop h ic  c o a s ta l  (SO L A  - S ta tion  d ’O b ser v a tio n  L aboratoire A ra g o ) an d  
o ffsh o r e  (M OLA -  M icrobial O b serv a to ry  Laboratoire A ra g o ) sta tio n  in th e  M ed iterran ean  
S e a  an d  in th e  river R h o n e  an d  its p lu m e w a ters .

T h e  b io lo g ica l co m m u n ity  p r e se n t  a t th e  SM L th erefo re  p la y s  a  crucial role in th e  transport  
a n d  cy c lin g  o f  natural an d  a n th r o p o g e n ic  o rg a n ic  m atter a t th e  a ir-w ater in terface .

B acteria l co m m u n ity  stru ctu re o f  cu lturab le  b acter ia  w a s  d e term in ed  for th e  SM L a n d  UW . 
O ur resu lts  in d ica te  that th e  m ajor p h y lo g e n e tic  g r o u p s  ch a ra cter is tic  for th e  m arine  
en v iro n m en t a r e  a lso  p r e se n t  in th e  SM L (F ig. 2 ). H o w ev er , A ctin o b a cter ia  r e v e a le d  a  h igh er  
relative  a b u n d a n c e  in th e  SM L a s  c o m p a red  to UW . T h is b acteria l grou p  is know n to d e g r a d e  
a  n u m b er  o f  c o m p le x  m o le c u le s , su c h  a s  h yd roca rb o n s.

\  Cae»
' i h i r ü i u k T d  V íz J k J  

r~i £ ' n ” V r V \

"73 ]n a  F»/vifvjj \ 1
i 7I l ' jk +iJ rw u  ■-■km-kli h r

Fig. 2 . R e la tiv e  a b u n d a n c e  (%) o f  m ajor p h y lo g e n e tic  g ro u p s o f cu lturab le b a cter ia  from  (A) 
th e  su r fa c e  m icro layer  an d  (B ) underlying w a ters .

T h e  h igh er a b u n d a n c e  o f  A ctin o b a cter ia  in th e  SM L a s  c o m p a red  to U W  is likely re la ted  to  
h ig h er  c o n c e n tr a t io n s  o f  o rg a n ic  p o llu tan ts a t th e  a ir-w ater in terfa ce . C o llection , iso la tion  an d  
ch ara cter iza tio n  o f  m icro o rg a n ism s from  th is particular en v iro n m en t, that is e x p o s e d  to  a  
variety  o f  s tr e s s - fa c to r s , su c h  a s  o rg a n ic  p o llu tan ts a n d  high in te n s itie s  o f  UV radiation, h a s  
im portant im p lica tion s for their potentia l u s e  for b iorem ed ia tio n  p u r p o se s .
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Bioaccumulation of persistent organic pollutants in small 
cetaceans in European water: transport pathways and impact 

on reproduction - (BIOCET)
Pierce, G.J., Santos Vázquez, M.B., Learmonth, J.A.

D e p a r t m e n t  o f  Z o o lo g y ,  t h e  U n iv e r s ity  o f  A b e r d e e n ,  T illy d r o n e  A v e n u e ,  A b e r d e e n ,  
A B 2 4  2 T Z , S C O T L A N D . E m a il: g . j .p ie r c e @ a b d n .a c .u k

C on tract No: EVK3 - 2000 - 00556 P roject duration: 0 1 /0 1  -  1 2 /0 3

P roject b u d get: €  1 6 1 6  5 1 0 E C  contribution: €  1 1 8 3  9 9 6

W eb site :  w w w .a b d n .a c .u k /b io c e t

Objectives
T h is project a im s  to quantify  an d  m o d e l th e  tran sp ort p a th w a y s  an d  im p act o n  reproduction  
o f b io a ccu m u la tio n  o f  p e r s is te n t  o rg a n ic  p o llu tan ts (P O P s )  in four s p e c i e s  sm all c e t a c e a n s  in 
E u ro p ea n  A tlantic w a te r s . T h e  s p e c i e s  stu d ied  will b e , primarily, harbour p o r p o ise s  
Phocoena phocoena an d  c o m m o n  d o lp h in s Delphinus delphis a n d , se c o n d a r ily , striped  
d o lp h in s Stenella coeruleoalba an d  b o tt le n o se  d o lp h in s Tursiops truncatus.
T h e  project a im s to:

•  T o q u an tify  an d  m od el th e  e f fe c t  o f  b ioaccu m u la tion  o f  p er s is te n t  o rgan ic  p o llu tan ts  
(PO P s) on  th e  rep rod u ctive  s u c c e s s  o f  s e le c te d  p o p u la tio n s  o f  p o r p o ise s  an d  d o lp h in s  
in rela tively  u n p o llu ted  and h igh ly  p o llu ted  a r e a s  w ithin  E uropean A tlantic w a ters;

•  T o id en tify  and  m o d e l th e  p a th w a y s by w hich  th e  s e le c te d  p o llu ta n ts b io a ccu m u la te , 
iden tify in g  th e  trop h ic  links w hich  con tr ib u te  m o st  to  b ioaccu m u la tion  in th e  sm all 
c e ta c e a n s ;

•  T o co m p a re  rep rod u ctive  s u c c e s s  b e tw e e n  p o p u la tio n s an d  th e r e b y  identify  
g eo g ra p h ica l a r e a s  in w hich  p o rp o ise  an d  d o lp h in s are  particularly v u ln era b le  to  
a d v e r se  e f fe c ts  o f  b ioaccu m u la tion ;

•  T o co m p a re  rep rod u ctive  s u c c e s s  b e tw e e n  individual fe m a le s , re la te  t h e s e  fin d in g s to  
a g e  an d  d ie t  c h o ic e , an d  q u an tify  th e  e f fe c t  o f  b io a ccu m u la ted  p o llu ta n ts on  
individual lifetim e rep rod u ctive  su c c e s s ;

•  T o q u an tify  an d  m od el th e  t im e -c o u r se  o f  b ioaccu m u la tion  in fe m a le  p o r p o ise s  and  
d olp h in s;

•  T o ta k e  in to  a c c o u n t , in all th e  a b o v e , th e  role o f  p o ten tia l co n fo u n d in g  fa c to r s, in 
particular th e  b ioaccu m u la tion  o f  to x ic  e le m e n ts  ( e .g .  m ercu ry , ca d m iu m ) and h ea lth  
s ta tu s  a s  rev ea led  b y  h isto p a th o lo g ica l stu d y;

•  T o p rovid e a p u b lish ed  sy n th e s is  o f  th e  fin d in g s o f  th e  p roject and  r e c o m m e n d a tio n s  
re lev a n t to  th e  co n se rv a tio n  o f  sm all c e ta c e a n s  an d  th e  m a n a g e m e n t  o f  POP input 
in to  co a sta l z o n e s  and  o c e a n ic  w a ters;

•  T o co m p ile  an d  publish  resu lts  on  b asic  b io logical p a ra m ete rs  on  all stu d ied  c e ta c e a n  
p op u la tio n s.

Results
T h e  project in v o lv e s  s tu d ie s  o f  d i s e a s e ,  a g e ,  reproduction , d ie t an d  co n ta m in a n t b u rd en s. T h e  
p r o p o se d  r e se a r c h  will lea d  to n e w  re su lts  on  th e  p a th w a y s  a n d  p r o c e s s e s  o f  b ioa ccu m u la tio n  
o f o r g a n o c h lo r in e s  (and  h e a v y  m e ta ls )  an d  on  their e f fe c ts  o n  reproduction  in fe m a le  
p o r p o ise s  a n d  d o lp h in s.

R e s u lts  will b e  sy n th e s is e d  to identify co n ta m in a n ts , g e o g r a p h ic  a r e a s , c e t a c e a n  p op u la tio n s, 
a n d  p rey  s p e c i e s  a s s o c ia t e d  with n e g a t iv e  im p a c ts  on  reproduction  an d  p otentia l risks to  
c e ta c e a n  popu lation  s ta tu s . R e c o m m e n d a t io n s  will in clu d e identification  o f  a r e a s  an d  is s u e s
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o f c o n c e r n  for th e  c o n se r v a tio n  o f sm a ll c e t a c e a n s  an d  m a n a g e m e n t  o f  pollution in c o a s ta l  
z o n e  an d  o p e n  o c e a n  w a te r s . Q u an tita tive r e su lts  will b e  c o m p a r e d  b e tw e e n  a r e a s , u sin g  
a p p rop riate  sta tistica l t e s t s ,  an d  u s e d  to  form u late s im p le  em p irica l m o d e ls . S e v e r a l ty p e s  an d  
le v e ls  o f  m o d e l a r e  n e e d e d , includ ing q u an tita tive  d e sc r ip tio n s  o f  th e  e f fe c ts  o f  
b io a ccu m u la tio n  for ind ividuals an d  p o p u la tio n s  o f  e a c h  c e ta c e a n  s p e c ie s .  M ore d eta ile d  
m o d e ls  sh o u ld  b e  p o s s ib le  for harbour p o r p o ise s  a n d  c o m m o n  d o lp h in s , for w h ich  sa m p le  
s i z e s  a re  e x p e c te d  to b e  h ig h est .

D e liv e r a b le s  will in c lu d e  rep orts on  h isto p a th o lo g ica l, viral & b a cter io lo g ica l fin d in g s, d ietary  
s tu d ie s , P O P  s tu d ie s , tox ic  e le m e n t  s tu d ie s , a n d  m o d e ls  an d  s y n th e s is ,  a lso  C D -R O M s of 
tooth  im a g e s  an d  o v ary  im a g e s  o f  v a lu e  to  o th e r  r e s e a r c h e r s .

T h e  final report is  d u e  at th e  en d  o f F ebruary 2 0 0 4  an d  is n ot a v a ila b le  a t th e  tim e o f  writing 
th is ab stra ct.

Potential exploitation by end users
T h is p ro p o sa l a d d r e s s e s  an  is s u e  o f  C om m u n ity -w id e in terest, o n e  requiring th e  com b in ation  
o f c o m p le m e n ta r y  e x p e r t ise  an d  r e s o u r c e s  a v a ila b le  E u ro p e-w id e  in d ifferent o r g a n isa tio n s , 
a n d  re lev a n t to EU p o licy  o n  m arin e pollution.

T h e  particular im p o rta n ce  o f  th is project r e la te s  to  its contribution  to p reserv in g  a n d /o r  
e n h a n c in g  th e  en v iro n m en t a n d  th e  m inim um  u se /c o n s e r v a t io n  o f  natural r e s o u r c e s , with 
r e s p e c t  to providing k n o w le d g e , m e th o d s  or  m o d e ls  w h ich  a s s i s t  in risk a s s e s s m e n t  an d  risk  
a b a te m e n t.

An add ition al d im e n sio n  is that p o r p o ise s  an d  d o lp h in s e a t  fish  (e .g . w hiting an d  herring) an d  
in v erteb ra te s (e .g . sq u id  an d  o c to p u s )  that a r e  a ls o  e a te n  b y  m an . E ffec ts  on  reproduction , 
resu ltin g  from  b io a ccu m u la tio n  o f p o llu tan ts in fo o d , s e e n  in harbour p o r p o ise s  a n d  d o lp h in s  
p rovid e a  m o d e l for e f fe c ts  that m ight b e  s e e n  in h u m an  c o m m u n itie s  that h a v e  a  su b sta n tia l 
p er-ca p ita  co n su m p tio n  o f  s e a fo o d .
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Community of Marine Microrganisms for Oil Degradation - 
(COMMODE)

Yakimov, M. M .1, Timmis, K. T.2, Golyshin, P.2, Giuliano, L .1, Denaro, R .1, Teren 
ceT. s,Dalby,A. 4,Yanenko,A. 5,Ron,E .6.
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M icrobiology, T echnical U niversity o f B rau nschw eig , G erm any; 3 D epartm ent of 
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C on tract N o : E V K 3 -C T 2 0 0 2 -0 0 0 7 7 P roject duration : 1 0 /2 0 0 2  -  1 0 /2 0 0 5

P roject b u d g e t  : €  1 ,9 4 3 ,0 0 0 E C  contribution  : €  1 ,4 6 5 ,0 0 0

W e b site  : w w w .is t.m e .c n r .it

Objectives
T h e  m o st  rapid b io lo g ica l e f fe c t  o f  oil pollution in m arin e e n v iro n m en ts  is  th e  sh ift in th e  
stru ctu re o f  th e  a u th o c h to n o u s  m arine m icrobial c o m m u n itie s  with e n h a n c e m e n t  o f th e  
relative  a b u n d a n c e  o f  M arine H ydrocarbon  D eg ra d in g  B acteria  (M H D B), that s e e m  to  p lay  a  
pivotal ro le in th e  r eco v e ry  o f  th e  a ffe c te d  a r e a s .

C O M M O D E  a im s a t th e  s tu d y  o f M HDB with sp e c ia l a tten tion  to their b io g eo g ra p h y ,  
d iversity , e c o lo g y , c a ta b o lic  potentia l, ability to p ro d u ce  b io su r fa c ta n ts /b io em u ls if ier s , with  
th e  final o b je c tiv e  to  verify their su itability  for b io r e m e d ia tio n .S p e c ific  o b je c t iv e s  included:

•  T h e  iso la tion  a n d  ch ara cter iza tio n  o f  M arine H ydrocarbon  D eg rad in g  B acter ia  to 
s tu d y  their b io g e o g r a p h y ,d iv e r sity ,c a ta b o lic  p otentia l an d  b io su r fa c ta n ts /b io em u ls if ier s  
production .

•  D eterm in ation  o f  th e  co m p o sit io n  an d  c a ta b o lic  potentia l o f  cu lturab le an d  
un cu ltu rab le o il-b a se d  m icro rg a n ism s an d  d e v e lo p m e n t  o f  ta x o n o m ic  an d  functional 
p r o b e s  for rapid a n a ly sisD iv ersity  a n a ly s is  o f  m arine p ro to zo a n  g r a z e r s  fe e d in g  on  
o il-b a se d  co m m u n itie s .

Relevance for society
C O M M O D E  P roject h a s  fo c u se d  on  m eth o d o lo g ica l d e v e lo p m e n t  an d  th e  e s ta b lish m e n t  o f  
b a se lin e  d a ta s e t s  d esc r ib in g  bacteria l c o m m u n it ie s  in oil im p a cted  m arin e en v iro n m en ts . 
T h is b a se lin e  d a ta  r e p r e s e n ts  a  crucial p rereq u is ite  in our effort to g a in  a  thorough  
u n d ersta n d in g  o f  m icrobial d eg ra d a tio n  o f oil in m arin e en v iro n m en t, w h ich  will s u b s e q u e n tly  
e n a b le  th e  d e s ig n  o f  b iorem ed ia tio n  s tr a te g ie s  b a s e d  on  sc ien tif ic  u n d ersta n d in g  to limit th e  
im p act o f  both ch ro n ic  oil pollution e v e n t s  an d  o f  sm a lle r  regu lar  pollution e v e n t s  a t c o a s ta l  
s i t e s  a d ja c e n t  to oil in d u str ies (e g . oil re fin eries). A n im proved  ability to d e a l with oil pollution  
will h a v e  p o sit iv e  im p act o n  m a r in e -b a se d  in d u str ies  including tourism  an d  fish in g  an d  on  th e  
overa ll e c o lo g ic a l  h ea lth  o f  E u ro p ea n  an d  W orld w a te r s  an d  c o a s t l in e s

Results
S e v e r a l a r e a s  arou n d  th e  w orld w e r e  te s te d  for th e  stu d y . In all sa m p le d  a r e a s  th e  p r e s e n c e  
o f M HDB w a s  d e te c te d  b y  m e a n s  o f  c la s s ic a l  a n d /o r  m o lecu la r  b a s e d  a p p r o a c h e s .  
M oreover, a  co llec tio n  o f  M HDB is o la te s  w a s  o b ta in ed  that is  b e in g  s c r e e n e d  for th e  b acteria l 
ta x o n o m ic , b io ch em ic a l an d  e c o -p h y s io lo g ic a l m ain  fe a tu r e s . Briefly, th e  u b iqu itou s  
distribution o f  M HDB all o v e r  th e  o c e a n s  an d  their q u ite  c o n se r v a tiv e  m e ta b o lic  f e a tu r e s  are  
th e  ou tp u ts. T a b le  1 rep orts prelim inary r e su lts  a b o u t  th e  distribution o f M HDB.
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S a m p le d  a r e a s  M HDB stra in s

T irrenyan s e a

Alcanivorax
Cycloclasticus
Neptunomonas
Thalassolituus

E a stern  M ed iterran ean  s e a
Acinetobacter
Alcanivorax

P a cific  O c e a n Thalassolituus
B a r en ts  s e a Thalassolituus

A ntarctica
Oleispira antarctica 

Gelidicola
Table 1

L aboratory e x p e r im e n ts  carried  ou t on  s a m p le s  from  th e  S a r o n ic  G ulf (G r e e c e ) , h a v e  p o in ted  
o u t that M HDB a b u n d a n c e  m a y  b e  con tro lled  by p etro leu m -to lera n t p ro to zo a n  p red a to rs. In 
fact, an  in c r e a s e  in th e  re la tive  a b u n d a n c e  o f  h etero tro p h ic  n a n o fla g e lla te s  (H N F) w a s  
im m ed ia te ly  fo llow in g  th e  M HDB b lo o m s an d  th e  in g e stio n  r a te s  w e r e  v ery  high up to the  
m o m e n t w h e n  th e  bacteria l co n cen tra tio n  returned  to natural b ack g ro u n d  le v e ls  (4  to 7  d a y s) .
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Cycling of phosphorus in the Eastern Mediterranean 
(CYCLOPS)
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Psara6, T. .Polychronaki6, P. Dragopoulos6, P. Wassmann7, C. Riser7 &G.

Zodiatis8

1 Earth and B iosphere Institu te, School o f  Earth S c ien ces , L eeds University, UK. 
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Contract n° EVK3-1999-00009 Project duration: March 2000 to June 2003

Project budget € 2304958 EC contribution: € 1786700

Website www.earth.leeds.ac.uk/cvcloDS

Objectives

T o u n d ersta n d  th e  p r o c e s s e s  w hich  contro l prim ary p roductiv ity  in th e  E astern
M editerranean . T h is is particularly im portan t b e c a u se  o f  th e  v ery  low  back grou n d
p roductiv ity  an d  high an d  ch a n g in g  in p u ts o f  a n th ro p o g en ic  p o llu ta n ts to  th e  sy s te m  from  
both  th e  a tm o sp h e r e  and  from  rivers and  o th e r  p o in t an d  n o n -p o in t so u r c e s .

Results
T h e CYCLOPS te a m  carried o u t a L agrangian  ex p e r im e n t  in volving an  add ition  o f  th e
n u trien t, p h o sp h a te . It w a s  th e  first su c c e ss fu l e x p e r im e n t o f  its kind, a n y w h e r e  in th e
w orld , involving th e  add ition  o f  a nu trient o th e r  th a n  iron. W e a d d ed  18  t o n n e s  o f  d ilu ted  
a n d  partially n eu tra lised  p h o sp h oric  acid , to g e th e r  w ith  SF6 a s  th e  inert tracer , to  a 16  km 2 
p atch  o f  w a ter . T h is resu lted  in a m ea n  initial p h o sp h a te  co n cen tra tio n  o f  1 2 0  n m o le s /litre . 
T h e p atch , w hich  w a s  c o n ta in e d  in th e  c e n tr e  o f  a w arm  co re  e d d y , w a s  fo llo w ed  
su c c e ss fu lly  for 9  d a y s . W e carried o u t d eta ile d  b io log ica l, ch em ica l an d  physical 
m e a su r e m e n ts  on  th e  p atch  w a ter , an d  a lso  on  a s e r ie s  o f  s ta t io n s  o u ts id e  th e  p atch . T h e se  
d a ta  e n a b le d  u s  to  m onitor  in d etail th e  c h a n g e s  th a t  occu rred  in th e  sy s te m  in r e sp o n s e  to  
th e  p h o sp h a te  add ition .

In add ition  w e  carried o u t th e  m o st  c o m p r e h e n s iv e  s e t  o f  co -o rd in a ted  an d  s im u lta n e o u s  
m odern  m e a su r e m e n ts  m a d e  in th e  E astern  M editerranean . T h is included  m e a su r e m e n ts  o f  
activ ity , b io m a ss  an d  s p e c ie s  id en tification  o f  b acteria , p h y to p lan k ton , m icro an d  m a cro 
g ra zer s. W e a lso  m e a su r e d  co m m u n ity  p a ra m ete rs  su ch  a s  p h o to sy n th e s is  r a te s , se v era l 
d ifferen t ch lorophyll d e term in a tio n s  an d  P u p ta k e  k in etics . During th e  p ro ject w e  d e v e lo p e d ,  
a n d  carried o u t for th e  first t im e , m e a su r e m e n ts  o f  n a n o m o la r  co n cen tra tio n  n u trien ts  
(p h o sp h a te , n itrite an d  n itrate) a s  w ell a s  a n e w  a lkaline p h o sp h a ta se  m eth o d  for es tim a tin g  
th e  a m o u n t o f  e x c e s s  ava ila b le  n u trien ts p r e se n t  in a m icrobial sa m p le . W e a lso  d e term in ed  
for th e  first tim e  in th is  area  th e  p articu late  C :N :P ratio an d  th e  d isso lv ed  org a n ic  C :N :P 
ratio. All t h e s e  p a r a m e te r s  w e r e  m e a su r e d  on  w a ter  sa m p le s  ta k e n  from  b oth  in sid e  and  
o u ts id e  th e  fertilised  area .

W e e x p e c te d  th e r e  to  b e  an in crea se  in p h ytop lan k ton  b io m a ss  w h e n  w e  a d d ed  P, th e  
lim iting n u trien t to  th e  sy s te m . In fa c t  w e  o b se r v e d  a d e c r e a s e  in ch lorophyll. Our resu lts  
sh o w e d  an  u n e x p e c te d  co m p lex ity  o f  r e s p o n se  th a t  w e  did n o t a n tic ip a te  w h en  w e  d e s ig n e d
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th e  p roject. T h e  b a se  o f  th e  food  chain  c o n s is ts  o f  h etero tro p h ic  b acteria , n a n o - an d  p ico-  
p h y to p lan k ton . T h ere  are  v ery  fe w  larger eu k aryotic  p h ytop lan k ton  in t h e s e  w a te r s . W hen  
p h o sp h a te  is a d d e d , it is  ta k en  up rapidly by th e  m icrobial co m m u n ity  ( a s  sh o w n  by th e  33P 
tu rn o v er  r a te s  co m b in e d  w ith  n a n o m o la r  p h o sp h a te  m e a su r e m e n ts , an d  an  in crea se  in 
p articu late  p h o sp h a te ) . T h e  bacteria  sh o w  a sign ifican t in c r e a se  in activ ity  b u t n o t in 
b io m a ss . T h e d isso lv ed  o rgan ic  carb on  (DOC) an d  d isso lv ed  o rgan ic  n itrogen  (D O N ) th a t  
th e y  a re  a b le  to  a c c e s s  from  th e  w a ter  co lu m n  su sta in  th is  in crea se . T h e  DON, w hich  w a s  
s e e n  to  d e c r e a s e , provided  th e m  w ith  th e  N so u r c e  th e y  n e e d  for g ro w th . By co n tra st , th e  
p h ytop lan k ton  to o k  up  P b u t did n o t g row . H o w ev er , w h en  th e y  w e r e  su p p lied  w ith  d isso lv ed  
inorgan ic n itro g en , in th e  form  o f  am m o n ia  w ithin  th e  m icro co sm , rapid grow th  occu rred . 
T h e in d u ced  c h a n g e s  c a u se d  an  in c r e a se  in g ra zer s  an d  in grazin g  ra tes , w h ich  c a u se d  th e  
b acteria l b io m a ss  to  rem ain  s ta b le  and  c a u se d  a d e c r e a s e  in th e  p h ytop lan k ton  ch lorophyll. 
It is co n c lu d ed  th a t  th e  bacteria  a re  P lim ited an d  are  a b le  to  a c c e s s  N from  th e  DON p ool. 
T h e p h ytop lan k ton  are  N&P co -lim ited . Microbial g ra zer s  a re  p r e se n t  w ithin  th e  sy s te m  and  
s e e m  to  b e  'h u ngry' an d  a b le  to  ta k e  a d v a n ta g e  rapidly o f  sh o r t term  c h a n g e s  in th e  fo o d  
su p p ly .

T h e  sy s te m  is u ltra-o ligotrop h ic  w ith  v ery  low  le v e ls  o f  ch lorophyll and  prim ary productiv ity . 
T h e prim ary p rod u cers are  e x tr e m e ly  sm all, d o m in a n tly  in th e  n a n o - an d  p icop lan kton  ra n g e . 
T h e le v e ls  o f  d isso lv ed  in organ ic  n u trien ts w ithin  th e  s y s te m  are  very  low  (g en era lly  b e lo w  
th e  d e te c t io n  lim its e v e n  o f  th e  n a n om olar  te c h n o lo g y ). H ow ev er  th e  le v e ls  o f  DOC, DON 
a n d  DOP a re  rela tively  h igh . W e foun d  th a t  th e  sy s te m  is P sta rv ed  w ith  n o  reserv o irs o f  
n on -la b lle  P p resen t.

A to ta l n u tr ien t b u d g e t  w a s  carried o u t for th e  en tire  b asin . T h is sh o w e d  th a t  th e r e  w a s  a 
m ajor im b a la n ce  in th e  nu trient input w ith  an N : P ratio In th e  in p u ts o f  ~ 5 0 : 1 .  T h e  la rg est  
input so u r c e  w a s  a tm o sp h e r ic  input w hich  r e p r e se n te d  70 %  o f  th e  N an d  30 %  o f  th e  Labile 
P. It w a s  s u g g e s te d  th a t th e  rea so n  w h y  th e  basin  w a s  p lim ited w a s  b e c a u s e  m ore N w a s  
su p p lied  th a n  P. It re ta in s th is  h igh N :P ratio b e c a u s e  o f  th e  u n iq u e a n tie stu a r in e  circulation  
w hich  c a u s e s  th e  s y s te m  to  b e  u ltra-o ligotrop h ic w hich  resu lts  in v ery  low  accu m u la tio n  o f  
o rgan ic  m atter  in th e  s e d im e n ts  an d  w a ter  co lu m n . T h e  resu lt is th a t  th e  norm al p r o c e s se s  
o f  b io log ica lly  con tro lled  buffering c a n n o t  occu r  in th is  sy s te m . T h ere  is n o  e v id e n c e  or n e e d  
for N fixation  to  occur.

Potential importance and relevance to  end users:
Our w ork  co n firm s th e  u ltra-o ligotrop h ic  n a tu re  o f  th e  sy s te m . T h is is  d e sp ite  th e  m ajor  
input o f  n u tr ien ts from  th e  p op u lation  in th e  c a tc h m e n t an d  th e  an n u al influx o f  to u r ists . 
T his is b e c a u s e  o f  th e  u n iq u e  a n ti-e s tu a r in e  circu lation  o f  th e  b a sin , w h ich  resu lts  in a large  
n e t  ex p o r t o f  n u tr ien ts th rou gh  th e  stra its o f  Sicily.

T h e  m ajor input o f  n u tr ien ts to  th e  s y s te m  is from  th e  a tm o sp h e r e . T h e  flux  is d o m in a n tly  N, 
m ainly  a n th ro p o g en ic  from  E urope (N O x from  ca rs an d  NH3 from  a gricu ltu re). A s a resu lt, 
th e  reg u la tio n s to  contro l n u trien t input from  p oin t s o u r c e s  h a v e  a lim ited e f fe c t  on  th e  
n u trien t s ta tu s  o f  th e  sy s te m  a s  a w h o le . T h e input o f  a tm o sp h e r ic  N is likely to  b e  
in creasin g  a s  th e  g en era l influx o f  a tm o sp h e r ic  n itrogen  in c r e a s e s . H o w ev er , th is  h a s  a 
relatively  m inor e f fe c t  on  th e  overa ll p roductiv ity  o f  th e  sy s te m , s in c e  th e  s y s te m  is P lim ited  
a n d  m o st  o f  th e  P is natural Input via S ah aran  d u st.

P rev iou s a t te m p ts  to  ca lcu la te  th e  fish  b io m a ss  from  prim ary productiv ity  m e a su r e m e n ts  
u sin g  co n v en tio n a l fo o d  chain  ca lcu la tio n s  resu lted  In a p rob lem . T h ere  s e e m e d  to  b e  to o  
m uch  fish  b io m a ss  for th e  prim ary productiv ity  m e a su r e d . Our resu lts  m ay  s u g g e s t  a rea so n  
for th is . It s e e m s  th a t  re la tively  large m icro -g ra zers, an d  e v e n  m a cro -g ra zers , are  co n su m in g  
bacteria  an d  o th e r  prim ary p ro d u cers . If th is  is  tru e  th e n  th e  e ffic ien cy  lo s s e s  th rou gh  th e  
sy s te m  will b e  m uch  low er th a n  e x p e c te d , w h ich  w ou ld  exp la in  th e  rela tively  h igh  fish  y ie ld s  
for re la tively  low  prim ary productiv ity .
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Transfer and fate of Harmful Algal Blooms (HAB) toxins 
in European marine waters -  (FATE)

Granéii E.1, Legrand C .1, Hagström J .1, Wassmann P .2, Svenssen C.
2, Wexels-Riser C .2, Tamminen T .3, Kuuppo P .3, Guisande C .4, 
Maneiro 1. 4, Riveiro 1. 4, Pagou K .5, Giannakourou A .5, Strogyloudi E .5, 
Luckas B .6, Dahlmann J .6, R h ü lA .6, Anderson D .M .1, Sengco M .7, 
Sandberg-Kilpi E .8, Olli K . 9

•1 U niversity o f Kalmar, S w e d e n ;2 U niversity o f  T rom sp , N o rw a y ;3 Finnish  
Environm ent Institute, F in land ;4 U niversity o f  V igo, Spain; 5 N ational C entre for 
Marine R esea rch , Inst, o f  O cean ograp h y , G reece; 6 F. Schiller U n iv ers;7 W o o d s  
Flole O cean ograp h ic  Institution, U S A ;8 U niversity o f  H elsinki, F in land;9 U niversity  
o f Tartu, E stonia.

C o n tra ct No: E V K 3 -2 0 0 2 -0 0 0 5 5 P ro jec t duration: 0 1 /2 0 0 3 - 1 2 /2 0 0 4
P ro jec t b u d g et:  €  1 7 1 2  0 0 0 E C  contribution: €  1 3 7 3  0 0 0
W e b s ite :  w w w .b o m .h ik .s e /fa te

Objectives
Harm ful a lg a l b lo o m s  (H A B ) c a u s e  s ig n if ic a n t  e c o n o m ic a l l o s s e s  a n d  e c o lo g ic a l  e f f e c t s  in 
E u r o p e a n  m a rin e  e c o s y s t e m s  e v e r y  y ea r . D u e  to  p o te n t  to x in s , s o m e  HAB h a v e  d irect  
n e g a t iv e  e f fe c t s  on  cu ltu red  fish  a n d  sh e llf ish  a n d  c o a s ta l  f ish e r ie s . T h e  o c c u r r e n c e  o f  
H AB a ls o  a f fe c ts  to u r ism  n e g a t iv e ly , b e c a u s e  o f  th e  u n w illin g n e s s  to  s p e n d  v a c a t io n  in a  
c o n ta m in a te d  a r e a .
A lth o u g h  th e  d irect e f fe c t s  o f  HAB to x in s  o n  cu ltu red  fish  a n d  o n  h u m a n s  w h e n  
c o n su m in g  c o n ta m in a te d  sh e llf ish  a r e  k n o w n , it is  virtually  u n k n o w n  w h a t  p a th w a y s  HAB  
to x in s  ta k e  in th e  fo o d  w e b  during a n d  a fter  a  HAB e v e n t . T h e  m ain  o b je c t iv e  o f  th is  
p roject is  to  id en tify  a n d  q u an tify  t h e s e  p a th w a y s  for d ifferen t HAB to x in s  in E u r o p e a n  
w a te r s . T o  m a n a g e  th e  o c c u r r e n c e  o f  HAB a n d /o r  the ir  tox ic ity  b y  red u c in g  eu tr o p h ic a tio n  
is  a  lo n g -term  p r o c e s s ,  a n d  d ifferen t w a y s  to  p ro tec t  e .g .  fish  fa rm s from  th e  d irect im p a ct  
o f  HAB w o u ld  b e  b e n e f ic ia l. In FA T E , tw o  in n o v a tiv e  m itigation  t e c h n iq u e s  p rev en tin g

cu ltu red  fish  to  b e  killed  b y  HAB will b e  t e s t e d  a n d  e v a lu a te d  for th e  first tim e  in E u rop e.

S p e c if ic  o b je c t iv e s  in clu d e:
•T o e x a m in e  h o w  HAB to x in s  a c c u m u la te  a n d  d e g r a d e  in p e la g ic  a n d  b e n th ic  
m a rin e  fo o d  w e b s
•T o id en tify  a n d  q u an tify  HAB to x in s  in d ifferen t c o m p a r tm e n ts  o f  th e  fo o d  w e b s  
•T o  q u an tify  d e g r a d a tio n  a n d  tra n sfer  r a te s  o f  HAB to x in s  in m a rin e  fo o d  w e b s  
•T o  t e s t  m itiga tion  t e c h n iq u e s  to  r e d u c e  a n d  m itig a te  HAB  
•T o  p ro v id e  m a n a g e m e n t  r e c o m m e n d a t io n s  for f is h e r ie s  a n d  sh e llf ish  in d ustry

Results
All g e n e r a te d  in form ation  during y e a r  1 o f  th e  p ro ject w a s  u s e d  to  c r e a te  a  d e sc r ip tiv e  
s c e n a r io  o f  th e  tra n sfer  o f  n od u lar in , a  toxin  p r o d u c e d  b y  th e  c y a n o b a c te r iu m  Nodularia 
spumigena, in th e  fo o d  w e b  o f  th e  B altic  S e a  (F ig . 1). T h is  c y a n o b a c te r iu m  fo rm s la rg e  
b lo o m s  during su m m e r , w h ich  c o n ta in  la rg e  a m o u n ts  o f  n od u lar in . A lth o u g h  fr e e  nodu larin  
is  rapid ly d e g r a d e d  b y  p h o to -o x id a tio n  a n d  b acter ia l p r o c e s s e s  in th e  w a ter , a  la rg e  
a m o u n t o f  toxin  is tra n sferred  to  th e  m icrob ia l lo o p  a n d  further on  to  m e s o z o o p la n k to n .
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N odularin  a ls o  a c c u m u la te s  in sh e llf ish , sh e llf ish  p s e u d o f a e c e s  an d  f a e c e s  a n d  c a n  b e  
tran sferred  to o th e r  b e n th ic  fish  or  sh e llf ish . N o  a c c u m u la tio n  w a s  o b s e r v e d  in b en th ic  
w o r m s. T h e  im p o r ta n ce  o f  se d im e n ta tio n  o f  th e  f ila m e n to u s  N. spumigena is  u n d er  
in v e st ig a t io n .

T h e  p roject a ls o  g e n e r a te d  r e su lts  
on  th e  FATE o f

•  D o m o ic  A cid  
(Pseudonitzschia sp p .) ,

•  O k a d a ic  A cid  (Dinophysis 
sp p .) ,

•  P ara lytic  S h e llfish  
P o is o n in g  to x in s  
(Alexandrium  sp p .) ,

•  Ic h th y o to x in s (Prymnesium 
parvum).

T h e  p roject a llo w e d  to  
d e s c r ib e  th e  th r e e  m o st  
im portan t ty p e s  o f  p a th w a y s  
for HAB to x in s  in E urope:

1 ) D e g ra d a tio n  in th e  w a ter  
co lu m n ,

2 )  T ra n sfer  through  th e  food  
ch a in  in th e  w a te r  co lu m n ,

3 ) S e d im e n ta t io n  (with particu la te  
m ater ia l) to  th e  b ottom  an d  
a c c u m u la tio n  in th e  b en th ic  
fo o d  ch a in .

M itigation o f  HAB u sin g  c la y  f lo ccu la tio n  sh o w e d  that S w e d ish  b e n to n ite  h a s  a  5 0 -7 0 %  
r em o v a l e ff ic ie n c y  o f  th e  fish-k illing s p e c i e s  Prymnesium parvum. P relim inary r e su lts  
r e v e a le d  n o  to x ic  e f fe c t s  on  b e n th ic  c o m m u n it ie s .

Potential exploitation by end users
FA TE p r o v id e s  a d v a n c e d  k n o w le d g e  to u n d ersta n d  th e  im p o r ta n ce  an d  th e  im p a ct o f  
th e  d ifferen t p a th w a y s  o f  HAB to x in s  in m a rin e  fo o d  w e b s  in clu d in g  b en th ic  
c o m m u n it ie s . T h e  r e su lts  a r e  a ls o  a  b a s is  for risk a s s e s s m e n t  o f  HAB to x in s  in th e  
m a rin e  e c o s y s t e m  an d  p rov id e a  fo u n d a tio n  for m a n a g e m e n t  r e c o m m e n d a tio n s  
c o n c e r n in g  HAB to x in s  for f ish e r ie s , fish  an d  sh e llf ish  a q u a cu ltu re  industry . T h e  r e su lts  
im p a c t tour ism  industry  b y  in c r e a s in g  p u b lic  a w a r e n e s s  o f  HAB e v e n t s .  T h e  ev a lu a tio n  
o f  HAB m itigation  te c h n iq u e s  will, if s u c c e s s fu l ,  h a v e  a  p o s it iv e  im p a ct on  th e  E u ro p ea n  
fish  farm ing industry.
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Laser fluorosensor for oil spot detection -  (FLUOSENSE)

Gatelis, V.1, Gulbinas, V.2, Reuter, R.3, Westphal, R .3

1 E k s p la  Ltd, L ith u a n ia ; 2 In s titu te  o f  P h y s i c s ,  L ith u a n ia ; 3 U n iv e r s ity  o f  O ld e n b u r g ,  
G e r m a n y

C on tract N o : E V K 3 -C T -2 0 0 2 -3 0 0 0 0 1 P roject duration : 0 1 /2 0 0 3  -  1 2 /2 0 0 4

P roject b u d g e t  : €  1 1 5 2  3 5 5 EC contribution  : €  5 7 6  1 7 7

W e b site  : w w w .f lu o se n s e .c o m

Objectives
R apid an d  reliab le  spill d e te c t io n  is an  e s s e n t ia l  y e t  o ften  o v e r lo o k e d  part o f oil spill 
p reven tion  an d  r e s p o n s e  s tr a te g ie s . Early w arn in g  a b o u t pollution e v e n t  is  im portant for 
m inim ization  o f en v iro n m en ta l an d  finan cia l im p a cts .
T h e  a im  o f th is project is  to d e v e lo p  a  c o m p a c t  an d  c o s t-e f fe c t iv e  a u to m a te d  oil spill s e n s in g  
te c h n o lo g y  -  la se r  f lu o r o se n so r  -  to prov id e for ea r ly  d e te c t io n  a n d  alarm  o f p etro leu m  
h yd rocarb on  le a k s  an d  sp ills . It is  p ro jected  to h a v e  th e  fo llow in g  a d v a n ta g e s :

•  O il-on -w ater  d e te c t io n  from  up to  h u ndred  o f m e te r s  d is ta n c e  a n d  a u to m a tic  sc a n n in g  
o f sp e c if ie d  a r e a s

•  Thin oil la y er  d e te c tio n  at d a y  an d  n ight an d  oil c la ss if ic a tio n  ca p a b ilitie s
•  A u to m a tic  lon g-term  o p era tio n , oil d e te c t io n  an d  alarm
•  C o m p a c tn e s s , low  e n e r g y  co n su m p tio n , e a s y  installation  an d  op era tio n  

S p e c if ic  o b je c tiv e s  a ls o  included:
•  D e v e lo p m e n t an d  lea d ersh ip  in th e  e m e r g in g  oil sp ill/lea k  d e te c tio n  m arket
•  C om p etitiv e  price, a b o u t tw o -th ree  t im e s  low er c o m p a red  to ex is tin g  la se r  f lu o r o se n so r s
•  F urtherm ore, red u ction  o f  oil pollution an d  e c o n o m y  o f  r e s o u r c e s  re la ted  to oil spill 

r e s p o n s e  a c t io n s

Results
T h e  r e su lts  o f  ou r in v estig a tio n  
sh o w  that f lu o r e s c e n c e  s ig n a ls  from  
different so r ts  o f  o ils  an d  oil 
p ro d u cts c a n  su r e ly  b e  reg is ter ed  
an d  d iscr im in ated  from  b ack grou n d  
e v e n  in full su n s h in e . T h e  m axim u m  
d is ta n c e  a t w h ich  th e  target c a n  still 
b e  reg is ter ed  d e p e n d s  on  th e  
f lu o r o se n so r 's  h e ig h t from  s e a  
s u r fa c e  an d  on  oil ty p e  an d  film 
th ic k n e s s . Prelim inary in v e s t ig a 
tio n s  s h o w  th e re  is a  d efin ite  
p ossib ility  to  d e te c t  e v e n  thin oil 
film s on  s e a  su r fa c e  from  10  m high  
m a st a t d is ta n c e s  o f  a b o u t 1 0 0  m 
a n d  p o ss ib ly  e v e n  larger. E xcitation  
la se r  e m is s io n  n e c e s s a r y  for the  
reliab le  d e te c t io n  m a y  b e  provid ed  by a  lo w -co st , c o m p a c t  d io d e  p u m p ed  so lid  s ta te  la se r . 
F lu o r e sc e n c e  s ig n a ls  in arbitrary u n its from  d ifferen t h e ig h ts  an d  for d ifferen t d is ta n c e s  are  
g iv en  in th e  figure a b o v e  right. T h e  grap h  s h o w s  that th e  inclination  a n g le  o f  la se r  b ea m  
e x c ita tio n  is th e  m o st  limiting fa ctor  for sc a n n in g  d is ta n c e  e x te n s io n .

Z5
03

C0)

0)a
ca)ama)
c

d ie z e l fu e l 
laye rs  th ickn e ss : 

—o— 15 fim
—a— 75 f̂ m
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Potential exploitation by end users
T h e  r e su lts  o b ta in ed  provid e a  so lid  b ack g ro u n d  for s u c c e s s fu l  project co m p le tio n  an d  further  
d e v e lo p m e n t  o f a  co m m e rc ia l d e v ic e . T h e  la se r  f lu o r o se n so r  to b e  d e v e lo p e d  within th is  
project a im s  a t  tw o m ain  ap p lica tion  fields: sp ill/lea k  control an d  en v iro n m en t m onitoring. 
Likely, c o s t  c o n s id e r a tio n s  will c o m p e l u s  to  m arket d ifferent f lu o r o se n so r  s y s t e m s  d e s ig n e d  
for e ith er  “industrial” or  “en v iro n m en ta l” m arkets:
•  T h e  “industrial” f lu o r o se n so r  will m o stly  b e  b a s e d  on  sh o r e  or sta tio n a ry  platform

(in sta lled  on  m a sts , lig h th o u se s , e tc .)  It m a y  requ ire an  e x te n d e d  o p era tio n a l ra n ge, 
u n m a n n ed  2 4  h o p era tio n  an d  th e  cap ab ility  o f  w orking for lon g  p er io d s  w ithout 
m a in te n a n c e . But oil s p e c i e s  recogn ition  fe a tu r e s  m a y  turn o u t n ot s o  im portant for t h e s e  
u se r s .

•  T h e  “en v iro n m en ta l” ap p lica tion  will requ ire a  s h ip -b a s e d  s y s te m , m o re  c o m p le x
m e c h a n ic a l stru ctu re to d a m p e n  w a v e  action  an d  oil s p e c i e s  recogn ition  fea tu re .
H o w ev er , th e  sc a n n in g  r a n g e  (it m a y  b e  3 0 -5 0  m e te r s  from  th e  sh ip ) an d  m a in te n a n c e  
req u irem en ts  a r e  n ot s o  critical in th is c a s e .

T h e  project, w h e n  s u c c e s s fu l ,  will con trib ute to th e  d e v e lo p m e n t  o f  n e w  a d v a n c e d  p ra c tices  
in spill p reven tion .
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Genomic tools for bio-monitoring of pollutant coastal impact 
(GENIPOL)

1Tom, M., Ausländer, M., Dyman, A., Yudkovski, Y., Funkenstein, B. 
2Mose-Larsen, P., Fey, S., Roepstorff, P., Rogowska, A. 

3George, S., Sabine, V., Diab, A. 
4Chipman, K., Williams, T., Minchin, S.

1ls r a e l  O c e a n o g r a p h ic  a n d  L im n o lo g ic a l  R e s e a r c h ,  I s r a e l (IO L R ) 
2U n iv e r s ity  o f  S o u th e r n  D e n m a r k , O d e n s e  U n iv e r s ity , D e n m a r k  (C P A - S D U )  

3U n iv e r s ity  o f  S tir lin g , S c o t la n d  (L IO S)
4U n iv e r s ity  o f  B ir m in g h a m , E n g la n d  (U B )

C on tract N o : EVK 3- C T -2 0 0 1 -0 0 0 5 7 P roject duration : 1 1 /2 0 0 2  -  1 0 /2 0 0 5

P roject b u d g e t  : €  2  0 0 0  0 0 0 EC contribution  : €  2  0 0 0  0 0 0

W e b site  : : httD ://www.oeniDol.stir.ac.uk/

Objectives
E sta b lish in g  th e  ev a lu a tio n  o f en v iro n m en ta lly  a ffe c te d  g e n e  e x p r e s s io n  in fish  liver a s
b iom ark ers o f  pollution e f fe c ts , in E u ro p ea n  c o a s ta l  en v iro n m en ts .

T h e  b a s ic  a s s u m p tio n s  underlying th is project are:

1) F ish  inhabiting c o a s ta l w a te r s , in teracting with th e  s e d im e n t  a n d  w a ter  co lu m n  o f  their  
habitat, an d  fed  from  loca l r e s o u r c e s , ca n  s e r v e  a s  in d ica tors for en v iro n m en ta l b io log ica l 
im pact.

2 )  G e n e  p rod u cts, tran scrip ts an d  p rote in s, w h o s e  e x p r e s s io n  in th e  ind icator fish  is  a ffe c te d  
by en v iro n m en ta l fa c to r s, a r e  e x c e lle n t  en v iro n m en ta l b iom arkers. T h e y  u n d erlie  m o st  
b io log ica l e v e n ts , th erefo re , a  variety  o f  en v iro n m en ta l p ertu rb ation s a r e  a s s u m e d  to  
a ffec t  their lev e l. In add ition , g e n e  p ro d u cts c a n  b e  m e a su r e d  u sin g  co m m o n  
m e th o d o lo g ie s , sim plifying their ap p lica tion  a s  b iom arkers.

T w o  ind icator fish  s p e c i e s  w e r e  s e le c te d ,  en a b lin g  th e  ex a m in a tio n  o f th e  tw o m ajor
E u ro p ea n  w a ter  b o d ies:  T h e  flo u n d er  (Platichthys flesus), an d  th e  striped  s e a  bream
(,Lithognathus mormyrus), co v er in g  th e  N orth -E astern  A tlantic an d  th e  M ed iterran ean  c o a s ts ,
re sp ec tiv e ly .

T h e  project o b je c tiv e s  are:

1) E valu ation  o f  th e  h ep a tic  le v e ls  o f en v iron m en ta lly  a ffe c te d  transcript an d  protein  
b iom ark ers u sin g  real tim e P C R  an d  E n z y m e  Linked Im m uno S o r b e n t A s s a y  (ELISA), 
resp ec tiv e ly . T h e  m e th o d o lo g y  in c lu d e s  fully q u an tita tive  ev a lu a tio n  in a b so lu te  units, 
a p p ly ing  transcript a n d  protein  sta n d a r d s  o f  know n a m o u n ts , a d e q u a te ly  n orm alized .

2 )  Identification o f  a  variety  o f  n o v e l en v iro n m en t-a ffec ted  fish  g e n e s ,  by sc r e e n in g  su ita b le  
cD N A  m icroarrays for a ffe c te d  tran scrip ts a n d  a n a ly z in g  2 D  e lec tro p h o re tic  g e l s  c o u p led  
to m a s s  sp ec tro m etry  s e q u e n c in g , rev ea lin g  in flu en ced  p ro te in s.

3 )  S em i-q u a n tita tiv e  ev a lu a tio n  o f en v iro n m en ta l e f fe c ts  on  m ultip le g e n e  e x p r e s s io n , u sin g  
cD N A  op era tio n a l m icroarray.
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Results
T h e  G E N IPO L project is  in its s e c o n d  yea r , g e n e r a lly  p r o c e e d in g  a cco rd in g  to  p lan . S e v e r a l  
bio-m onitoring m e th o d s  a r e  rea d y  for im p lem en ta tion .

1 ) T h e  fo llow in g  real tim e P C R  m e a su r e m e n t  m e th o d s  w e r e  co m p le ted :

F lou n d er  - cy to c h r o m e  P 4 5 0 1 A  [1], A h rec e p to r  an d  A R N T , all re la ted  to th e  P 4 5 0 1 A  
e x p r e s s io n  s y s te m , an d  a ls o  for U D P G T , v ite llo g en in , E F 1, a lpha-tubulin , th ioredoxin , an d  
m icro so m a l G S T . 1 8 S  rRNA, e v a lu a te d  a ls o  by real tim e P C R , is u se d  a s  a  norm alizing  
a g e n t .

S tr iped  s e a  b ream  - c y to ch ro m e P 4 5 0 1 A , m eta llo th ion e in , v ite llo g en in , an d  a ls o  1 8 S  rRNA, 
u se d  a s  norm aliz ing  a g e n t  [2,3],

2 )  C om p etitiv e  E n z y m e  Linked Im m uno S o rb en t A s s a y  (ELISA ) w a s  d e v e lo p e d  for th e  
m e a su r e m e n t  o f  th e  s e a  b ream  cy to c h r o m e  P 4 5 0 1 A  [4] an d  v ite llo g en in  protein  le v e ls .

3 )  T w o  cD N A  p lasm id  libraries o f  se v e r a l th o u s a n d s  c lo n e s , from  flo u n d er  an d  str ip ed  s e a  
b ream  R N A  p o p u la tio n s, w e r e  e s ta b lis h e d , u sin g  th e  su b tr a c t iv e -su p p r e ss io n  
hybridization (S S H ) m e th o d o lo g y , fo llo w ed  by th e  con stru ctio n  o f tw o cD N A  m icroarrays  
on  g la s s  su b s tr a te .

4 )  Liver protein  s a m p le s  o f  both  s p e c i e s  w e r e  a n a ly se d  b y  2 D  g e l  e le c tr o p h o r e s is ,  
co m p arin g  p ro te in s from  in d u c ed  an d  u n in d u ced  individual fish . S e v e r a l up  an d  d ow n  
reg u la ted  protein  s p o t s  w e r e  identified , on  th e  2 D  g e ls ,  o n e  o f  th em  w a s  identified  a s  
trypsin 1, u s in g  m a s s  sp ec tro m etry .

Exploitation

P a r t  o f  t h e  d e v e l o p e d  m e t h o d s  in t h e  f r a m e w o r k  o f  o b j e c t iv e  1 a b o v e ,  a r e  r e a d y  fo r  
im p le m e n ta t io n  in n a tu ra l h a b ita t s  fo r  t h e  e v a lu a t io n  o f  p o llu tio n  b io lo g ic a l  im p a c ts .  
A c tu a lly , t h e  IO L R  p a r tn e r  a n d  t h e  Isra e li m in is tr y  o f  t h e  e n v ir o n m e n t ,  a r e  in v o lv e d  in 
t h e  s e t  u p  o f  a  p ilo t b io  m o n ito r in g  s y s t e m  in t h e  E a s te r n  M e d it e r r a n e a n  a n d  t h e  
A d ria tic , in c o o p e r a t io n  w ith  C r o a t ia n  s c i e n t i s t s  a n d  e n v ir o n m e n ta l  a u th o r it ie s .  T h e  
U O S  p a r tn e r  c o o p e r a t e s  w ith  t h e  B r itish  C e n t r e  fo r  E n v ir o n m e n t, F is h e r i e s  a n d  
A q u a c u ltu r e  S c i e n c e  (C E F A S ) , a n d  t h e  m e t h o d s  d e v e l o p e d  d u r in g  G E N IP O L  a r e  
u s e d  fo r  a s s e s s i n g  p o llu tio n  a lo n g  U .K . c o a s t s .
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Harmful Algal Blooms Expert System - (HABES)
Blauw, A .N .1, Peperzak, L.2, Estrada, M.3, Autio, R.4, Laanemets, J.5, 

Raine, R.6, Purdie, D .7, Lindahl, O.8, Hansen, G.9 , Karlsson, B .10

1 D e lft  H y d r a u lic s , N e t h e r la n d s  ( a n o u k .b la u w @ w ld e l f t .n l ) 2 N a t io n a l In s titu te  fo r  
C o a s t a l  a n d  M a r in e  M a n a g e m e n t ,  N e th e r la n d s ;  3 In stitu t C i e n c i e s  d e l  M ar, S p a in ;  4 

F in n ish  In s titu te  o f  M a r in e  R e s e a r c h ,  F in la n d ; 5 T a lin n  T e c h n ic a l  U n iv e r s ity , E s to n ia ;  6 
M artin  R y a n  M a r in e  S c i e n c e  In s titu te , Ire la n d ; 7 U n iv e r s ity  o f  S o u th a m p to n ,  U n ite d  

K in g d o m ; 8 K r is t in e b e r g  M a r in e  R e s e a r c h  S ta t io n , S w e d e n ;  9 B o ta n ic a l  In stitu te ,  
U n iv e r s ity  o f  C o p e n h a g e n ,  D e n m a r k ;  10 S w e d i s h  M e te o r o lo g ic a l  a n d  H y d r o lo g ic a l

In s titu te , S w e d e n

C on tract N o : E V K 1 -2 0 0 0 -2 2 0 9 1 P roject duration : 0 3 /2 0 0 0  -  0 3 /2 0 0 4

P roject b u d g e t  : €  2  3 7 5  5 0 0 E C  contribution  : €  1 5 7 0  2 5 0

W e b site  : w w w .h a b e s .n e t

Objectives
• to im prove an d  e x te n d  our u n d ersta n d in g  o f th e  in teraction  b e tw e e n  p h y sica l an d  

e c o lo g ic a l  fa c to r s  d eterm in in g  th e  initiation an d  fa te  o f harm ful a lg a l b loom s;

• to p rovid e a n  e x p e r t s y s te m  an d  a  k n o w le d g e  b a s e ,  publicly a c c e s s ib le  through  
in ternet, b a s e d  u p on  ex is tin g  an d  n ew ly -a cq u ired  k n o w le d g e  o n  harm ful a lg a l 
b lo o m s .

Results
E xpert s y s t e m  m o d e ls  h a v e  b e e n  d e v e lo p e d  an d  te s te d  with a v a ila b le  d a ta  a c r o s s  E urope. 
T h e  fo llow in g  (poten tia lly ) harm ful a lg a l s p e c i e s  h a v e  b e e n  a d d r e ss e d :

Nodularia spumigena 
Phaeocystis globosa 
Dinophysis acuminata and D. acuta

• Alexandrium minutum 
Karenia mikimotoi

T h e  ex p e r t sy s te m  m o d e ls  u s e  s im p le  k n o w le d g e  ru les to quantify  c a u s e -e f f e c t  re la tio n s in 
th e  ch a in  o f  p r o c e s s e s  in vo lved  in harm ful a lg a l b loom  form ation  an d  their e f fe c ts .  
U n certa in ties  in th e  k n o w le d g e  ru les a re  in clu d ed  in th e  m o d e l p red ic tio n s b y  u sin g  fu z zy  
log ic .

i v i r y t r r w r

q r w . f r  I
[ i i j ' l r î i l  —

• P

r laispat J
-| hwlue-vfl

E x a m p le  o f  a  m o d e l se t-u p : th e  m o d e l for Nodularia spumigena
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T h e  b io m a s s  d e v e lo p m e n t  an d  transport o f Nodularia spumigena in th e  Baltic S e a  an d  G ulf 
o f F inland cou ld  b e  sim u la te d  a ccu ra te ly  ( s e e  F igure b e lo w ). S u r fa c e  tem p era tu re , w ind  
s p e e d  an d  p h o sp h a te  co n cen tra tio n  h a v e  b e e n  identified  a s  th e  m o st  critical fa c to r s  for 
b loom  d e v e lo p m e n t  o f  Nodularia spumigena.
T h e  tim ing o f  harm ful a lg a l e v e n t s  d u e  to  Dinophysis acuminata an d  Karenia mikimotoi a lo n g  
th e  Irish so u th -w e s t  c o a s t  cou ld  b e  p red icted  correctly  in a lm o st  all 1 0  y e a r s  w h e r e  d a ta  w e r e  
a v a ila b le . O nly in o n e  y e a r  it w a s  (fa lse ly ) p red icted  that co n d itio n s  w e r e  su ita b le , w h e n  in 
fa c t  th e re  w a s  n o  harm ful b loom .

For Phaeocystis globosa in D utch an d  E nglish  c o a s ta l  w a ters , th e  start o f  b lo o m s w a s  
tr iggered  b y  th e  u n d erw a ter  light c lim a te . T h e  m axim u m  b loom  in ten sity  w a s  re la ted  to fresh  
w a ter  input. T h e  o c c u r r e n c e  o f  fo a m  o n  b e a c h e s  w a s  re la ted  to th e  p r e s e n c e  o f  b lo o m s , th e  
w ind s p e e d  an d  w ind d irection .

Alexandrium minutum  b lo o m s a p p e a r e d  re la ted  to nutrient rich e n c lo s e d  a r e a s , su c h  a s  
h arb ou rs in c o a s ta l  w a te r s  n e a r  B a r ce lo n a . T h er e  w a s  s o m e  e v id e n c e  o f  stron g  w in d s an d  
h e a v y  rainfall red u cin g  th e  probability o f harm ful e v e n t s . U n fortunately  th e re  w e r e  on ly  
lim ited d a ta  a v a ila b le  for m o d e l validation .

Potential exploitation by end users
Harmful a lg a l b lo o m s c a u s e  larg e  e c o n o m ic  l o s s e s  e v e r y  y e a r  in a q u a cu ltu re  through ou t 
E u rop e, d u e  to sh e llf ish  toxicity  an d  m a s s  fish  m ortality. F urtherm ore s o m e  harm ful a lga l 
b lo o m s lea d  to c lo su r e  o f  b e a c h e s  to tour ists an d  h a v e  d e v a sta t in g  e f fe c ts  on  a q u a tic  
e c o s y s t e m s .  P red iction  o f b lo o m s an d  in sigh t in th e  im p act o f  h u m an  a c tiv ities  on  th e  
fr e q u e n c y  an d  in ten sity  o f  b lo o m s a r e  n e e d e d  to su p p o rt w a te r  m a n a g e r s  d ec id in g  on  
m igra tin g  m e a su r e s .

W ithin th e  H A B E S project th e  k n o w le d g e  a v a ila b le  o n  th e  m ain  harm ful a lg a l s p e c i e s  in 
E u rop e is in tegra ted  an d  m a d e  m o re  a c c e s s ib le  to c o a s ta l  m a n a g e r s  an d  p o licy  m a k ers. 
W ith th e  k n o w le d g e  b a s e  a n d  ex p er t s y s t e m s  publicly a v a ila b le  through  internet, th e y  ca n  
e s t im a te  th e  re la tive  im po rta n ce  o f  d ifferent natural an d  a n th r o p o g e n ic  fa c to r s  a ffectin g  
harm ful a lg a l b lo o m s . T h e  project w e b s ite :  w w w .h a b e s .n e t  will b e  m ain ta in ed  a t  le a s t  until 
2008 .

T h e  k n o w le d g e  ru les in th e  m o d e ls  an d  inform ation from  literature on  th e  p r o c e s s e s  in th e  
m o d e ls  a r e  d o c u m e n te d  in a  s o -c a lle d  ‘k n o w le d g e  b a s e ’ publicly a c c e s s ib le  through  internet. 

T h e  ex p er t s y s te m  m o d e ls  that h a v e  b e e n  d e v e lo p e d  for e a c h  o f  th e  s e le c te d  a lg a l s p e c ie s  
h a v e  b e e n  m a d e  a s  m uch  a s  p o s s ib le  g e n e r ic . T h is m e a n s  that th e  p r o c e s s e s  in th e  m o d e ls  
h a v e  b e e n  a n a ly se d  in d ifferent E u ro p ea n  a r e a s  an d  th e  controlling p r o c e s s e s  a r e  sim ilar for  
all E u ro p ea n  w a te r s  in clu d ed  in th e  project. On th e  project w e b s ite  m o d e l s im u la tio n s  c a n  b e  
p erform ed  o n lin e . T h is a llo w s for se n s itiv ity  a n a ly s e s ,  for e x a m p le .

Furtherm ore th e  p r o c e s s  o f  m o d e l d e v e lo p m e n t  resu lted  in a  b etter  in sigh t in w h a t  
k n o w le d g e  an d  d a ta  a re  required  to a llow  for b etter  predictability o f  harm ful a lg a l b loom  
e v e n t s . O n e  o f  th e  c o n c lu s io n s  is that high freq u en cy , lon g  term  m onitoring is required  for  
red u cin g  th e  u n certa in ty  a b o u t  re la tio n s b e tw e e n  a n th r o p o g e n ic  fo rc in g s  a n d  harm ful a lg a l 
b loom  e v e n ts .
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The Cluster IMPACTS - (IMPACTS WORKSHOP 1)
Caumette, P.

U n iv e r s ity  o f  P a u , D e p a r t m e n t  o f  B io lo g y , B P  1 1 5 5 ,  F - 6 4 0 1 3  P a u  c e d e x

C on tract No: E V K 3 -C T -2 0 0 1 -6 0 0 0 4 P r o je c t  d u r a tio n : 1 /1 1 /2 0 0 1  - 3 1 / 1 0 / 2 0 0 2

P r o je c t  B u d g e t :  €  5 2 2 0 0 EC  contribution: €  5 2 2 0 0

W e  b s  i t e  : htto ://w w w . un i v -o a u  .fr/im p a c ts

E n ergy , E nviron m en t an d  S u s ta in a b le  D e v e lo p m e n t (E E S D ) is o n e  o f  th e  four th em a tic  
p r o g r a m m e s o f th e  Vth F ram ew ork  P ro g ra m m e (F P -V ) o f th e  E u ro p ea n  U nion . R e s e a r c h  into 
th e  d e v e lo p m e n t  o f  S u s ta in a b le  M arine E c o s y s t e m s  fo rm s K ey A ction  3  o f  E E S D . O nly  
in tegrated  or  m ulti-discip linary a p p r o a c h e s  ca n  lea d  to su sta in a b ility  in th e  lon g  term . S in g le  
p ro jects  c a n  not a d o p t a  su ffic ien tly  h o listic  a p p ro a ch  to w a rd s su sta in ab ility . S o  a s  part o f  
F P-V , p ro jects  sh a r in g  c o m m o n  en v iro n m en ta l an d  so c io -e c o n o m ic  o b je c t iv e s  h a v e  b e e n  
g ro u p ed  into c lu ste r s .

IM PA C T S c lu ster  o p e r a te s  by linking th em a tica lly  c o m p le m e n ta r y  p ro jects  via (a ) P roject  
W eb  p a g e s ;  (b) C r o s s  rep resen ta tio n ; (c ) E x c h a n g e  o f  d ata; (d) Join t m e e t in g s  o f  project 
lea d ers;  (e )  W ork sh o p s; a n d  (f) S c ie n c e -s tr a te g ic  inputs to E u ro p ea n  sta k e h o ld e r s .

T h e  g o a l o f  r e s e a r c h  c o n d u c te d  within th e  IM PA C T S c lu ste r  is  to u n d ersta n d  an d  quantify  
th e  e f fe c ts  o f  h u m an  a c tiv ities  on  th e  co n tra stin g  m arine e c o s y s t e m s  su rroun d in g  E u rop e. It 
fo c u s  on  fa te  an d  im p a c ts  o f p o llu tan ts, including e n d o c r in e  d isru p ters, an d  nutrients in 
co n tra stin g  en v iro n m en ts; on  nutrient o v er -en r ich m en t an d  eu trop h ica tion , an d  their relation  
to harm ful a lg a l b lo o m s form ation; im p a c ts  o f  e p is o d ic  e v e n t s  a n d  a lien  s p e c i e s  introduction. 

T h e  p rojects SIG N A L, C Y C L O P S , M EAD, M ATBIOPOL, FAMIZ, B E E P , IN TER PO L, A D IO S, 
AIRW IN, BIO C ET an d  ex is tin g  re lev a n t MAST-III p ro jects  (A C E , MARA, BIOM ARK) form  th e  
IM PACT c lu ster . Linked to th e  IM PA C T S c lu ste r  a r e  tw o d a ta  m a n a g e m e n t  p ro jects  M EDAR  
a n d  M E D N ET. C lo se ly  linked with th e  IM PA C T S c lu ster  is  a  grou p  o f  p ro jects, w h ich  fo c u s  
o n  r e se a r c h  on  Harmful A lgal B lo o m s in th e  fra m e o f  th e  EC  E U R O H A B  Initiative. 
E U R O H A B  s ta n d s  for E u ro p ea n  Initiative o n  Harmful A lgal B lo o m s. T h e  E U R O H A B  p rojects  
are: BIO H AB, N U T O X , Harm ful In troductions b y  S h ip s .

T h e  resu ltin g  R TD k n o w le d g e  will (a ) underpin  E u ro p e’s  e m e r g e n t  m a n a g e m e n t  m o d e ls  on  
th e  c o s t-b e n e fit s  o f  pollution red u ction , rehabilitation  o f  d e g r a d e d  e c o s y s t e m s  an d  th e  
s u s ta in a b le  d e v e lo p m e n t  o f  th e  m arin e en v iro n m en t a n d  (b) p rov id e input to re lev a n t  
c o n v e n t io n s  (e .g . O S P A R C O M , HELCOM , B a r ce lo n a  an d  B u ch a re st  C o n v en tio n s).

T h e  IM PA C T S C L U ST E R  h a s  b e e n  stru ctu red  into tw o  th e m e s  w h ich  h a v e  broad ly  sim ilar  
sc ien tif ic  a im s  an d  o v e r la p s  in m e th o d o lo g ie s . T h e s e  th e m e s  a r e  n ot in te n d ed  to b e  m utually  
e x c lu s iv e  or  p erm a n en tly  s e t .  T h e y  will h o w e v e r  m a k e  for m o re  m a n a g e a b le  d is c u s s io n s  and  
e x c h a n g e  o f  inform ation.

THEME 1 : understanding the effects of natural and anthropogenic fluxes on marine 
microbial ecosystems
D eterm in e  th e  rela tive im p o rta n ce  o f  a tm o sp h e r ic  v e r s u s  o th e r  in p uts o f  nutrients and  
c o n ta m in a n ts  in c h a n g in g  prim ary productivity. D eterm in e  h o w  m an  h a s  a ltered  t h e s e  f lu x e s  
a n d  w h a t th e  en v iro n m en ta l e f fe c ts  o f  t h e s e  c h a n g e s  a r e  in term s o f  total p lankton  b io m a s s  
a n d  co m m u n ity  structure, including particularly th e  i s s u e  o f  harm ful a lg a l b lo o m s . T h e  7  
p ro jects  w h ich  identified  t h e m s e lv e s  a s  w ish in g  to  b e  in clu d ed  within th is th e m e  are:

A D IO S, C Y C L O P S , IN TER PO L, M EAD, M E D N ET, M EDAR, an d  SIG NAL.
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THEME 2 : understanding how human activities affect the biodiversity and the 
functioning of marine ecosystems
D eterm in e  h o w  h u m an  a c tiv ities  an d  a n th r o p o g e n ic  in p uts (including co n ta m in a n ts  a n d  n o n 
n a tive  s p e c ie s )  a ffe c t  th e  b iod iversity  a n d  th e  fu n ction in g  o f  m arine e c o s y s t e m s .

T h e  8  p ro jects  in clu d ed  within th is th e m e  are: A C E , AIRW IN, B E E P , FAMIZ, BIOM ARK, BIOCET, 
IN TER PO L, M ATBIOPOL.

All participan ts to  th e  C L U ST E R  IM PA C T S p r e se n te d  their ow n  project during th e  first 
w o rk sh o p  o f  th e  C lu ster, h eld  in th e  U n iversity  o f  P a u , in F ebruary 2 0 0 2 .

T h e  m ain  o b je c tiv e s  o f  th e  w o rk sh o p  w e r e  to a llow  e x c h a n g e s  o f d a ta  an d  id e a s  b e tw e e n  th e  
c o m p le m e n ta r y  p ro jects, to  p rovid e a  s p a c e  for d is c u s s io n s  an d  crea tio n  o f n e w  links an d  
c o o p era tio n  b e tw e e n  c o m p le m e n ta r y  p rojects, to p ro d u ce  s c e n a r io s  for so c io -e c o n o m ic  
b e n e fits  arising  from  th e  red u ction  o f  a n th r o p o g e n ic  e f fe c ts  o n  th e  m arin e en v iro n m en t and  
finally to  a llo w  th e  re in fo rcem en t o f  th e  links b e tw e e n  th e  p ro jects  an d  th e  e n d  u se r s .

A  b o o k  o f  p r o c e e d in g s  o f  th e  W o rk sh op  h a s  b e e n  ed ited  an d  p u b lish ed .

M ore in form ation s co n cern in g  th e  C L U ST E R  IM PA C T S a r e  a v a ila b le  o n  th e  W eb  s it e  o f  th e  
W o rk sh op  : h ttp ://w w w .u n iv-p au .fr/im p acts
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Impact of Natural and Trawling Events on Resuspension, 
Dispersion and Fate of Pollutants -  (INTERPOL)

Lykousis, V.

H e lle n ic  C e n t r e  fo r  M a r in e  R e s e a r c h ,  G r e e c e  (v l ik o u @ n c m r .g r )

C on tract N o : E V K 3 -2 0 0 0 -0 0 0 2 3 P roject duration : 0 1 /2 0 0 1  -  1 2 /2 0 0 3

P roject b u d g e t  : €  1 9 6 0  3 8 4 E C  contribution  : €  1 1 6 0  0 0 0

W e b s ite  : w w w .n c m r .q r /in te r p o l

Objectives
T h e  M ed iterran ean  c o a s ta l  z o n e s  e x p e r ie n c e  in te n s e  trawling activity a n d  s e v e r e  storm  
s u r g e s  including s ig n ifica n t r e s u s p e n s io n -r e le a s e  o f  nutrients, p o llu tan ts an d  tox ic  e le m e n ts .  
D u e  to  their  o ligo trop h ic  ch a r a c te r  th e  r e s u sp e n s io n  p r o c e s s e s  p lay  a  k ey  role in th e  carb on , 
n u trients an d  p o llu tan ts recyc lin g  in th e  M ed iterran ean  c o a s ta l  e c o s y s t e m . T h e  IN TER PO L  
project h a s  b rou gh t to g e th e r  c o m p le m e n ta r y  e x p e r t ise  a n d  k n o w -h ow , in an  u n p r e c e d e n te d  
w a y  an d  h a s  provid ed  n e w  an d  u n iq u e  d a ta  to w a rd s th e  u n d ersta n d in g  o f  th e  en v iro n m en ta l 
im p act o f  r e s u sp e n s io n  p r o c e s s e s  in th e  M ed iterran ean  c o a s ta l  e c o s y s t e m . S u c h  d a ta  h elp  
to co n stra in  an d  to  identify th e  c o m p le x  r o u te s  o f  p o llu tan ts tra n sfer  within th e  m arine  
s y s te m . T h e s e  a re  im portant s t e p s  to w a rd s a  b etter  a s s e s s m e n t  o f  th e  m arin e cyclin g  o f  
natural an d  a n th r o p o g e n ic  s u b s ta n c e s ,  including tox ic  o n e s ,  an d  th u s to w a rd s a  b etter  
p rotection  o f  th e  M ed iterran ean  from  pollution.

Results
M onitoring o f  o c e a n o g r a p h ic  an d  a tm o sp h e r ic  co n d itio n s  w a s  p erform ed  to a s s e s s  th e  
relative  im p o rta n ce  o f  natural (s to r m s)  v e r s u s  a n th r o p o g e n ic  (traw ling) in d u c ed  r e s u sp e n s io n  
at n e a r -sh o r e  an d  off sh o r e  s it e s .  T h e  m ain  resu lt is  that naturally in d u c ed  r e s u sp e n s io n  is 
lim ited to  sh a llo w  a r e a s , w h e r e a s  traw ling p red o m in a te ly  a f fe c ts  th e  m idd le an d  th e  ou ter- 
s h e lf  r e g io n s . T h u s, traw ling ca n  b e  reg a rd ed  a s  a  m e c h a n ism  e x te n d in g  r e s u sp e n s io n  to  
d e e p e r  w a te r s , w h e r e a s  in u n a ffe c te d  a r e a s  r e s u s p e n s io n  is lim ited to th e  n e a r -sh o r e  z o n e  
(o f l e s s  than  3 0  m d ep th ).

M e a su r e m e n ts  o f  nutrients, k ey  e le m e n ts  an d  o r g a n ic  m icrop o llu tan ts g a v e  th e  fo llow ing  
resu lts: E lev a ted  nutrient load  w a s  o b se r v e d  in th e  bottom  b ou n d ary  lay er  s u g g e s t in g  
nutrient r e le a s e  from  th e  s e a b e d ;  re la tively  h ig h er  c o n c e n tr a t io n s  w e r e  o b se r v e d  in th e  storm  
s e a s o n .  T h e  contribution  o f  th e  b en th ic  lay er  to th e  particu late o rg a n ic  m atter  o f  th e  w a ter  
co lu m n  g rea tly  e x c e e d e d  20% , rea ch in g  40%  in s o m e  c a s e s .  E n rich m en t w a s  o b s e r v e d  for  
all th e  o r g a n ic  p o llu tan ts c lo s e  to  th e  s e a  floor. A n th r o p o g e n ic  (traw ling) an d  natural (sto rm s)  
r e s u sp e n s io n  c a u s e d  e le v a te d  v a lu e s  o f  o rg a n ic  p o llu tan ts in th e  w a ter  co lu m n , w h e r e a s  in 
s e d im e n ts  n o  d if fe r e n c e s  w e r e  o b se r v e d  in th e  th r ee  sa m p lin g  p er io d s.

A  n e t d e c r e a s e  in prim ary an d  b acteria l production  w a s  o b se r v e d  during th e  traw ling period . 
In c r e a se d  prim ary production  an d  ch lorophyll in th e  d e e p e r  la y e r s  w e r e  fou n d , w h e r e a s  th e  
b acteria l production  sh o w e d  a  su r fa c e  an d  a  n e a r  bottom  m axim u m . S e d im e n t  r e s u sp e n s io n  
fa v o r s  th e  h atch in g  o f  Z oop lankton  e g g s  an d  build-up o f  inocu lu m  c y s t s  on  th e  s e a -b e d .  
H o w ev er , th e  r e s u sp e n s io n - in d u c e d  h atch in g  a p p e a r s  to ta k e  p la c e  in n o n -su ita b le  
en v iro n m en ta l co n d itio n s , a s  th e  tim ing o f  h a tch in g  in d u c ed  by e x o g e n o u s  fa c to r s  is  crucial 
for b e n th ic -p e la g ic  co u p lin g .
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R eg a rd in g  th e  im p act o f  r e s u sp e n s io n  o n  th e  b e n th o p e la g ic  co u p lin g , m acro fa u n a l an d  
b io m a s s  a b u n d a n c e  did n ot a p p e a r  a f fe c te d , w h ile  n o  sh o rt term  traw ling im p a c ts  on  
m e io fa u n a  w e r e  o b se r v e d . S ig n ifica n t e f fe c t s  on  th e  co m m u n ity  stru ctu re  o f  n e m a to d e s  w e r e  
reco r d e d . Traw ling a c tiv ities  h ad  a  m inor im p act on  o r g a n ic  m atter  b io ch em ic a l co m p o sit io n  
a n d  b ioavailability  c o m p a r e d  to natural r e s u sp e n s io n  -  b en th ic  su rv ivors c o m p e n s a te  for th e  
e f fe c t s  o f  traw ling, w h ile  trophic co n d itio n s  d o  n ot c h a n g e  m arked ly .

H um an an d  natural r e s u sp e n s io n  c a u s e  c h a n g e s  o f  s u s p e n d e d  o rg a n ic  lo a d s  o f  th e  
c o m p a r a b le  m a g n itu d e s . P ro lo n g e d  s to r m s  h ad  a  m ajor im p act o n  th e  b io ch em ic a l 
co m p o sit io n  o f  s u s p e n d e d  p articu late  o rg a n ic  m atter  (PO M ). T h e  in c r e a s e  in POM  
c o n c e n tr a t io n s  o c c u r s  to g e th e r  with a  g e n e r a l in c r e a s e  o f  b io a v a ila b le  o rg a n ic  C, w h ich  
cou ld  e x e r t  a  m ajor im p act on  POM  ea r ly  d ia g e n e s is .  D red g in g  d e c r e a s e s  bacteria l an d  
n a n o b e n th o s  a b u n d a n c e , fo llo w ed  h o w e v e r  b y  a  rapid fu n ction a l r e s p o n s e  a fter  d istu rb a n ce . 
T raw ling an d  natural r e s u s p e n s io n  lea d  to  a  sh ift to w a rd s a  sm a lle r  b en th ic  ce ll s iz e  
c o m p o sit io n . S e d im e n t  r e s u sp e n s io n  in c r e a s e s  r a te s  o f  C m inera lization .

Finally, r e s u sp e n s io n  e v e n t s  m a y  ex e r t in flu en ce  on  th e  c h e m ic a l fo rm s o f  th e  co n ta m in a n ts  
a n d  th u s on  their  b ioavailab ilty  an d  their toxicity. Natural r e s u sp e n s io n  r e d u c e s  th e  fo o d  
v a lu e  o f  both se d im e n tin g  an d  s e d im e n te d  POM , w h ich  a f fe c ts  th e  ab so rp tio n  e ff ic ie n c y  by  
th e  m u s s e l  Mytilus galloprovincialis.

Potential exploitation by end users
T h e  p otentia l exp lo ita tion  o f th e  p roject r e su lts  m a y  ta k e  p la c e  a t  tw o lev e ls:

1. Mediterranean/European level:

T h e  r e su lts  o f  IN TER PO L a r e  o f  d irect in te rest  to  m ultinational b o d ie s , w h ich  sh a r e  
resp o n s ib ilit ie s  for m onitoring an d  m a n a g in g  E u ro p ea n  a q u a tic  e n v ir o n m e n ts  through  
in ternational tr e a t ie s  s u c h  a s  th e  International C ouncil for  th e  E xploration  o f th e  S e a  (IC E S) 
a n d  th e  B a r ce lo n a  C o n v en tio n  o n  th e  M ed iterran ean  S e a .

O n e  o f th e  m ajor e n d  u se r s  o f  th e  IN TE R PO L p roject is  th e  U nited  N a tio n s  E nvironm enta l 
P rogram  -  M ed iterran ean  A ction  P lan  (U N E P /M A P ). IN TER PO L cou ld  p rovid e th e  lea d  in 
th e  sp e c if ic  sa m p lin g  p ro ced u re  for  es tim a tio n  o f p o llu tan ts an d  n u trien ts d u e  to  
r e s u sp e n s io n .

O ther im portant e n d  u s e r s  o f  th e  p roject will b e  in teg ra ted  m arin e fo r e c a s tin g  s y s t e m s  
currently  u n d er  d e v e lo p m e n t  through  a  s e r ie s  o f E .U .-fu n d ed  p ro jects  ( e .g . M FS, M F ST E P , 
E R SE M ) in th e  fram ew ork  o f  G O O S -re la ted  in itiatives (M E D G O O S , B O O S , N O O S ) a im in g  to 
p rovid e to o ls  for a n  e ffic ien t m a n a g e m e n t  o f  m arin e r e s o u r c e s  through  m onitoring an d  
fo r e c a s tin g  o f  h yd rod yn am ic a s  w ell a s  e c o lo g ic a l  p ro p erties  o f  th e  r e g io n s  o f  in terest.

E u ro p ea n  m arin e w a te r s  a r e  s u b je c ts  to tra n sb o u n d a ry  co n d itio n s  w h e r e  EU h a s  to m e e t  
certa in  international a g r e e m e n ts  an d  o b lig a tio n s . T h e  EU en v iro n m en ta l p o licy  will d irectly  
b en efit  from  th e  IN T E R PO L  project, s in c e  it will p rov id e in c r e a s e d  u n d ersta n d in g  for the  
d e v e lo p m e n t  o f  Harm ful A lgal B lo o m s (H A B s), through  th e  inform ation  for  th e  ex is tin g  c y s ts  
popu lation .

2. Regional/Local level:

T h e  r e su lts  regard in g  th e  e x is te n c e  in th e  s e d im e n t s  o f  restin g  s t a g e s  o f  phytop lan k ton  c e lls  
that ca n  b e  r e s u s p e n d e d  an d  initiate H A B s will b e  u se fu l to  loca l d e c is io n  m a k e r s  an d  
a u th o r ities  su c h  a s  th e  M inistry o f  E nvironm ent, P re fe c tu re  o f  T h e s sa lo n ik i-D e p a r tm e n t  o f  
F ish e r ie s , an d  P ub lic  H ealth  S e r v ic e s , to  p ro tect p ub lic  h ea lth  an d  a ffe c te d  r e s o u r c e s .

T h e  final o u tc o m e  o f th e  IN TER PO L p roject will e n a b le  loca l d e c is io n  m a k e r s  to im p lem en t  
th e  sc ien tif ic  r e su lts  on  th e  e f fe c t s  o f  a n th r o p o g e n ic  an d  natural r e s u sp e n s io n  in m odifying  
th e  current p o licy  regard in g  c o a s ta l  a c tiv ities  that co u ld  c a u s e  r e s u sp e n s io n  (like traw ling) 
to w a rd s m o re  e ffic ien t an d  le s s  o f fe n s iv e  p o lic ie s .
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Role of microbial mats in the biodégradation of oil and 
hydrocarbons in the coastal zones - (MATBIOPOL)

Caumette, P.

U n iv e r s ity  o f  P a u , D e p a r tm e n t  o f  B io lo g y , B P  1 1 5 5 ,  F - 6 4 0 1 3  P A U  c e d e x

C on tract No: E V K 3-C T -19 9 9 -0 0 0 1 0 P roject duration: 0 2 /2 0 0 0  -  0 1 /2 0 0 3

P roject b u d get: €  2 4 7 0  1 0 0 EC  contribution: €  2  1 0 0  9 0 0

W eb site : httD ://www.univ-Dau.fr/RECHERCHE/MATBIOPOL

Objectives:
T h e  r e se a r c h  p ro g ra m m e “R o le  o f m icrobial m a ts  in b iorem ed ia tio n  o f h yd rocarb on  p ollu ted  
c o a s ta l  z o n e s ” (M A TB IO PO L ) is a n  in terd iscip linary project a s  a  c o n s e q u e n c e  o f  its fo c u s  on  
th e  sc ien tif ic  in terfa ce  b e tw e e n  se d im e n ta r y  ch em istry , b io g e o c h e m istr y , hyd rocarb on  
ch em istry , b ioch em istry , m icrobial e c o lo g y , m icrobial p h y s io lo g y  an d  m o lecu la r  b io logy . It will 
a d d r e s s  th e  k ey  q u estio n : H ow  d o  h y d ro ca rb o n s b e h a v e  w h e n  cru d e  oil is  sp ilt in 
e c o lo g ic a lly  s e n s it iv e  c o a s ta l  a r e a s  a n d  h o w  c a n  m icrobial m at s y s t e m s  b e  ex p lo ite d  for th e  
b iorem ed ia tio n  o f  su c h  oil pollu ted  c o a s ta l  m arine e n v ir o n m e n ts?

R e c e n t  s tu d ie s  sh o w e d  that s u c h  m a ts  p la y ed  a  s ign ifican t role in th e  b io rem ed ia tion  o f  oil 
pollu ted  c o a s ta l  a r e a s  o f  th e  A rabian  G ulf during th e  199 1  G ulf w a r  a s  w ell a s  in c o a s ta l  
h y p e r sa lin e  a r e a s  -  S a b k h a s  a lo n g  th e  R ed  S e a  an d  th e  P ersia n  G ulf. M icrobial m a ts  rapidly  
c o v e r e d  en tire  a r e a s  o f  oil pollu ted  se d im e n t  an d  h yd rocarb on  d eg ra d a tio n  w a s  im portant. 
B oth a e r o b ic  a n d  a n a e r o b ic  b io d é g r a d a tio n s  w e r e  o b se r v e d . A  p rereq u is ite  is, h o w e v e r , a  
d eta ile d  k n o w le d g e  o f h o w  h y d ro ca rb o n s a re  m e ta b o liz e d  an d  d e g r a d e d  in m icrobial m a ts , in 
ord er to  a s s e s s  th e  role  a n d  u s e  o f  t h e s e  m icrobial m a ts  for b io rem ed ia tion  o f  oil p ollu ted  
s e d im e n ts .

Results:
T h e  p ro g ra m m e c o m b in e s  se v e r a l  s p e c ia lis t  f ie ld s  o f  r e se a r c h , including ch em istry , 
b io g e o c h e m istr y  an d  m icrob io logy . In particular, M ATBIO PO L in v o lv e s  an  in te n s iv e  stu d y  of  
s e le c te d  m icrobial m at s y s t e m s  an d  their r e s p o n s e  w h e n  su b je c te d  to varying le v e ls  o f  
pollution b y  cru d e  oil or s e le c te d  h yd rocarb on  m o le c u le s . T h re e  ty p e s  o f  m icrobial m a ts  a re  
regularly  in v e st ig a te d  b y  th e  participants: C a m a r g u e  A rea  m a ts  (F ra n ce), D e lta  d e l Ebro  
m a ts  (S p a in ), S c a p a  F low  m a ts  (S c o tla n d ). In add ition , a  parallel s tu d y  is d o n e  in sta b ilized  
S o la r  L ake m a ts  in m e s o c o s m s  m ain ta in ed  at th e  m arine r e s e a r c h  sta tio n  in Eilat (Israel).

T h e  r e se a r c h  p ro g ra m m e is o r g a n ise d  into four w o rk p a ck a g es:

E c o s y s t e m s  lev e l (W o rk p a c k a g e  1): M icrobial m at e c o s y s t e m s :  f ie ld s  s tu d ie s  an d  c ru d e  oil 
d egrad ation : A n a ly s is  an d  co m p a r iso n  o f  d ifferent m icrobial m a ts  (b io g e o c h e m is tr y  with  
stan d a rd  an d  m ic r o se n so r  te c h n iq u e s ;  m icrobial d iversity  with m ic r o sc o p y  an d  m o lecu la r  
b io lo g y  te c h n iq u e s )  su b je c te d  to h yd rocarb on  pollution.

C om m u n ity  lev e l (W o rk p a c k a g e  2): M e s o c o sm  s tu d ie s  o f  th e  b io d ég ra d a tio n  o f s e le c te d  
h yd rocarb on  m o le c u le s  in a  con tro lled  m icrobial m at (a ro m a tic s  or  a lk a n e s ) .

O rg a n ism ic  lev e l (W o rk p a c k a g e  3): M icrobial d iversity  an d  p h y s io lo g y  o f  iso la te d  b acteria  
from  m icrobial m a ts  su b je c te d  to oil pollution: P h y s io lo g y  o f th e  iso la te d  m icro o rg a n ism s of 
e c o lo g ic a l  im p o rta n ce  in h yd rocarb on  d eg ra d a tio n  in th e  m a ts  (c y a n o b a c te r ia , a n o x y g e n ic  
p h ototrop h ic  b acteria , su lfa te -re d u c in g  b acteria , denitrifying b acter ia , a ero b ic , m icroaerop h ilic  
a n d  ferm en ta tiv e  b acteria ).

S u b -ce llu la r  lev e l (W o rk p a c k a g e  4): B io d ég ra d a tio n  o f  h y d ro ca rb o n s b y  s e le c te d  b acteria  
a n d  a n a ly s is  o f m eta b o lic  p a th w a y s  o f  h yd rocarb on  d eg ra d a tio n  in s e le c te d  m icro o rg a n ism s  
(b io ch em istry  o f  o x y g e n a s e s  in a e r o b ic  m eta b o lism , a n a e r o b ic  e n z y m e s ) .
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T w o cru d e  o ils  h a v e  b e e n  s e le c t e d  for d eg ra d a tio n  s tu d ie s , C a s a b la n c a  an d  M aya. T h e  
form er h a s  low  v isc o s ity  an d  low  su lp h u r co n ten t, its ch a r a c te r is tic s  b e in g  sim ilar to w id e ly  
u se d  o ils  su c h  a s  A rabian  light or Kuwait. T h e  s e c o n d  is v is c o u s  an d  c o n ta in s  m o re  than  2%  
o f su lphur, con stitu tin g  o n e  r e p r e se n ta tiv e  e x a m p le  o f  th e  su lphur-rich  o ils  w h ich  a re  m ore  
p e r s is te n t  in th e  en v iro n m en t u p on  e v e n tu a l sp illa g e . T h e  a lip h atic  an d  aro m a tic  co m p o sit io n  
o f t h e s e  tw o  o ils  s h o w  that th e y  a re  m atu re an d  n o n -b io d e g r a d e d . T h e  form er w a s  so u r c e d  
from  a  c a r b o n a te  rock an d  th e  latter likely orig in ated  from  ev a p o ritic  s o u r c e  rocks.

L aboratory e c o s y s t e m  e x p e r im e n ts  involving th e  sp illa g e  o f  t h e s e  tw o cru d e  o ils  o n  m icrobial 
m a ts  h a v e  sh o w n  a  transform ation  o f  th e  n -a lk a n e s  up  to C 35. Isop ren o id , b ra n ch ed  a lk a n e s  
a n d  c y c lo a lk a n e s  w e r e  n ot or  on ly  sligh tly  d e g r a d e d . In th e  aro m a tic  fraction  th e re  w e r e  
s o m e  c h a n g e s  in th e  n a p h th a le n e , flu o r en e  an d  p h e n a n th r e n e  a s  w ell a s  in their m eth y la ted  
c o m p o u n d s .

Potential exploitation by end users:
B io log ica l d eg ra d a tio n  o f  oil c o m p o n e n ts  u n d er o x ic  co n d itio n s  in m a ts  is in te n se : w h e n  th e  
m icrobial m a ts  in c o a s ta l  z o n e s  a r e  fully c o v e r e d  by oil, th e y  rea c t b y  grow in g  a b o v e  th e  oil 
after  fe w  w e e k s  o f  e x p o su r e . T h e  f ila m e n to u s glid ing c y a n o b a c te r ia  gro w  through  th e  lay er  o f  
oil up to  th e  su r fa c e  an d  form  a  n e w  bacteria l lay er  a b o v e  th e  oil. T h u s th e  oil is  trap ped  like 
"sandwich" b e tw e e n  a n  o x ic  la y er  o f  b acter ia  a b o v e  an d  an  a n o x ic  lay er  o f  b acteria  b elow . 
T h is situ a tion  is fa v o ra b le  for a  b etter  b iod ég ra d a tio n .

Mat s y s t e m s  from  pristine e n v ir o n m e n ts  c h a n g e  their co m m u n ity  stru ctu re sign ifican tly  upon  
c o n ta c t  with p etro leu m  h y d ro ca rb o n s an d  then  form  a  m atrix for a  d e v e lo p in g  o il-d eg ra d in g  
com m unity: th e  c y a n o b a c te r ia  p r o d u c e s  e x o p o ly sa c c h a r id e s  that form  a  m atrix an d  a c t in 
b ioem u ls ifica tion  o f th e  oil. T h e  a e r o b ic  b a cter ia  d eg ra d in g  oil a re  m o re  a c t iv e  in th e  matrix  
for th e  availab ility  o f  oil c o m p o n e n ts  an d  d u e  to high o x y g e n  production  by C y a n o b a cter ia . In 
th e  m at, se v e r a l  bacteria l ty p e s  a r e  s e le c te d  m ainly  th e  a e r o b ic  g e n u s  Marinobacter an d  
s o m e  su lfa te -re d u c in g  b acteria .

B io log ica l d eg ra d a tio n  o f  oil c o m p o n e n ts  u n d er  a n o x ic  c o n d itio n s  in m at s y s t e m s  is  s lo w  an d  
p resu m a b ly  h ighly s e le c t iv e , but in flu e n c e s  th e  su lfur ch em istry  (su lfid e  form ation , grow th o f  
su lfur ox id izin g  b acter ia ) o f  th e  m ats: in th e  a n o x ic  la y ers  b e lo w  th e  oil, su lfa te -re d u c in g  
b acter ia  a re  m o re  effic ien t w h e n  th e y  a re  co h a b itin g  with purple su lfur b acteria , for a  b etter  
but still low  b io d ég ra d a tio n .

T h e  in tera ctio n s b e tw e e n  a e r o b ic  an d  a n a e r o b ic  b acter ia  a n d  p r o c e s s e s  a t th e  
m icro o x ic /a n o x ic  in terfa ce  a r e  m o re  effic ien t for a  g o o d  b io d ég ra d a tio n  but n ot y e t  fully 
u n d ersto o d : se v e r a l m o le c u le s  cou ld  b y  effic ien tly  b io d e g r a d e d  including lin ear  an d  ram ified  
a lc a n e s  (h e x a d e c a n e  an d  p rista n e), p o lyarom atic  c o m p o u n d s  up  to 3  aro m a tic  c y c le s ,  su lfur  
c o m p o u n d s  (d ib e n z o th io p h e n e ). T h e s e  m o le c u le s  co u ld  b e  d e g r a d e d  e v e n  in a e r o b ic  
c o n d itio n s  m ain ly  b y  b a cter ia  o f th e  g e n u s  Marinobacter, an d  a n a ero b ica lly  with su lfa te -  
red u cin g  b acter ia  an d  denitrifying b acteria . T h is la st  p r o c e s s  is  very  low  h o w e v e r . T h e  
a n a e r o b ic  b io d ég ra d a tio n  p a th w a y  is n o w  b etter  u n d ersto o d  an d  s o m e  very  im portant actin g  
e n z y m e s  a r e  n o w  id entified  an d  th e  m ain  p r o c e s s  u sin g  th e  a lk y l-su cc in a te  s y n th a s e  is m ore  
distributed  in se v e r a l a n a e r o b ic  bacteria l g r o u p s  than  s u p p o s e d .

C y a n o b a cter ia  a re  im portant structural e le m e n ts  in m a ts , e v e n  th o u g h  their role in a  direct 
b io ch em ic a l a ttack  o f  oil h y d ro ca rb o n s is still u n clear .

T h u s, M icrobial m a ts  a r e  very  im portant for a  g o o d  b io rem ed ia tion  o f  se v e r a l c o a s ta l  z o n e s  
pollu ted  ch ron ica lly  or a cc id en ta lly  by oil. T h e s e  m a ts  sh o u ld  b e  p ro tected  a n d  m ain ta in ed  in 
s u c h  h ab ita ts.

T h e  m e s o c o s m s  utilized  in th is s tu d y  a re  very  effic ien t to o ls  for a s s e s s in g  th e  im p act o f  oil 
pollution in c o a s ta l  m icrobial m a ts . T h e y  sh o u ld  b e  im proved  for their u s e  in b iorem ed ia tion  
p r o c e s s e s
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Marine Effects of Atmospheric Deposition - (MEAD)
1Jickells, T., 1 Spokes, L . ,1 Weston, K., 1 Kelly, S., 2Tjernström M., 

2Svensson, G., 2Zagar, M., sGustafsson, B., sLiljebladh, B., 3Johnsson, 
M., 4S0renson, L.L., 4Hasager, C., 4Sempreviva, A.M., 4Pryor, S., 4Lund, 
S., 5Conley, D., 5Geernaert, G., 5Pedersen, B., 5Hertel, O., 5Markager, S., 
5Carstensen, J. 5 Hen riksen, P., 5Lundsgaard, C .,5 Brandt, J . ,5 Froh n, L., 

5Amberlas Skjedt, C., 5Christiansen, T., 5Jensen, B., 5Sauerberg, K., 
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1 E n v ir o n m e n ta l S c i e n c e s ,  U n iv e r s ity  o f  E a s t  A n g lia , N o r w ic h  UK; 2 D e p a r tm e n t  o f  

M e t e o r o lo g y ,  S to c k h o lm  U n iv e r s ity , S w e d e n ;  3 D e p a r t m e n t  o f  O c e a n o g r a p h y ,  
G o t e b o r g  U n iv e r s ity , S w e d e n ;  4 R i s e  N a t io n a l L a b o r a to r y , R o s k i ld e ,  D e n m a r k .

5 N a t io n a l E n v ir o n m e n ta l R e s e a r c h  In s titu te , R o s k i ld e ,  D e n m a r k .

C on tract N um ber: E V K 3-C T -1 9 9 9 -0 0 0 1 4 P roject Duration: F eb  2 0 0 0  -  Ja n  2 0 0 3

C ontact: t .i ic k e lls O u e a .a c .u k W eb  site: h ttD ://w w w .u e a .a c .u k /e n v /m e a d

Objectives
T h e  overa ll o b je c tiv e  o f  M EAD h a s  b e e n  to d e sc r ib e  th e  e f fe c ts  o f  a tm o sp h e r ic  n itrogen  
d e p o s it io n  o n  su r fa c e  w a te r  b io g e o c h e m istr y .

Results
M EAD h a s  d o c u m e n te d  that th e  phytop lan k ton  co m m u n ity  o f  th e  K attegat r e s p o n d s  to  
in c r e a se d  n itrogen  inputs with in c r e a se d  b io m a s s . W e h a v e  d o c u m e n te d  that th e  
a tm o sp h e r e  r e p r e s e n ts  an  im portant so u r c e  o f  n itrogen  to th e  K attegat, particularly in 
su m m er . O x id ised  (primarily nitrate an d  nitric a c id ) a n d  re d u c e d  (primarily 
a m m o n ia /a m m o n iu m ) n itrogen  a re  o f  ap p ro x im a te ly  eq u a l im p o rta n ce . T h is a tm o sp h e r ic  
input is  reg u la ted  by a  c o m p le x  s e r ie s  o f  c h e m ic a l an d  p h y sica l p r o c e s s e s  w h ich  c a n  a c t  to 
fo c u s  d ep o sit io n  into certa in  re g io n s . T h e s e  c o m p le x  p r o c e s s e s ,  c o u p le d  to th e  g e o g r a p h y  
o f th e  K attegat, m e a n  that a tm o sp h e r ic  inputs a r e  h ighly variab le  in s p a c e  an d  tim e. M od els  
d e v e lo p e d  an d  im proved  within M EAD ca n  n o w  d e sc r ib e  r e a so n a b ly  w ell th is c o m p le x  
d ep o sit io n  pattern.

In M EAD, th e  a n a ly s is  o f  d a ta  s e t s  from  routine m onitoring a c tiv ities  h a v e  b e e n  u s e d  to s h o w  
for th e  first tim e th e  distribution an d  fr e q u e n c y  o f  a lg a l b lo o m s in th e  K attegat. M o d els  
d e v e lo p e d  in M EAD ca n  s im u la te  th e  pattern  o f  a lg a l activity s e e n  in th is a r e a . T h e  
com b in a tio n  o f M EAD field  s tu d ie s  an d  m od ellin g  o f  th e  m arin e e c o s y s t e m , to g e th e r  with th e  
re tro sp e c tiv e  s tu d ie s  o f  m onitoring d a ta , lea d  u s  to  c o n c lu d e  that a tm o sp h e r ic  d ep o sit io n  
e v e n t s  a r e  g e n e r a lly  to o  sm all to  trigger b lo o m s in th is reg ion . R ath er w e  c o n c lu d e  that 
m ixing o f  nutrients from  d e e p  w a te r  is th e  prim ary m e c h a n ism  r e sp o n s ib le  for b loom  
form ation . H o w ev er , a tm o sp h e r ic  d e p o s it io n  d o e s  m a k e  an  im portant contribution  to th e  
overa ll input o f  n itrogen  to th is reg ion  an d  h e n c e  co n tr ib u tes to th e  overa ll le v e ls  o f  
phytop lan k ton  activity an d  to  eu trop h ica tion  p ro b lem s.

Management Implications
G lob ally  n itrogen  fixation h a s  probab ly  d o u b le d  a s  th e  resu lt o f  h u m an  a c tiv ities  an d  n itrogen  
e m is s io n s  h a v e  in c r e a s e d  fiv e  fo ld . On a  reg ion a l s c a le  in E u rop e th e  in c r e a s e s  h a v e  b e e n  
g r e a te r  than  this, lea d in g  to real c o n c e r n  o v e r  eu trop h ica tion  th rea ts  to c o a s ta l  w a te r s . It h a s  
b e e n  e s tim a te d  that a tm o sp h e r ic  inputs d e liv er  2 0 -> 5 0 %  o f  th e  total input o f  r ea c tiv e  n itrogen  
from  land to c o a s ta l  w a te r s  an d  differ in m a n y  w a y s  from  riverine inputs. E ffective
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m a n a g e m e n t  o f  c o a s ta l  w a te r s  req u ires high quality sc ien tif ic  inform ation on  th e  m a g n itu d e  
a n d  e f fe c t  o f  a tm o sp h e r ic  n itrogen  inputs to c o a s ta l  w a te r s  to inform p olicy  m a k ers.

In M EAD w e  h a v e  b e e n  a b le  to  e v a lu a te  th e  e f fe c ts  o f v a r io u s  n itrogen  e m iss io n  control 
s tr a te g ie s  on  phytop lan k ton  le v e ls  in th e  K attegat. W e  s h o w  that regu lation  o f  lo ca l s o u r c e s  
will primarily im p act a m m o n ia  d e p o sit io n , w h ile  E u rop e w id e  e m is s io n  control will b e  required  
to r e d u c e  th e  input o f  o x id ise d  n itrogen .

T h e  m e th o d o lo g ie s  a n d  im proved  c o n c e p tu a l u n d ersta n d in g  d e v e lo p e d  within M EAD will 
p rovid e a  fram ew ork  to e v a lu a te  th e  im p o rta n ce  o f  a tm o sp h e r ic  inputs in o th e r  E u ro p ea n  
m arine a r e a s .
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An Integrated Approach to Assess the Mercury Cycling in the 
Mediterranean Basin - (MERCYMS)

Pirrone, N.n

C N R - ln s t i tu t e  fo r  A t m o s p h e r ic  P o llu t io n , D iv is io n  o f  R e n d e ,  8 7 0 3 6  R e n d e ,  Italy;
^ P r o j e c t  C o o r d in a to r

C on tract N o : E V K 3 -2 0 0 2 -0 0 0 7 0 P roject duration : 1 0 /2 0 0 2  -  0 9 /2 0 0 5

P roject b u d g e t  : €  2 .5 2 7 .3 3 1 EC  contribution  : €  1 .4 6 5 .0 0 0

W e b s ite  : w w w .iia-cnr.un ical.it/M E R C Y M S/D roiect.h tm

Objectives
T h e  overa ll o b je c tiv e  o f  M E R C Y M S is to in v e st ig a te  th e  m ajor p a ttern s a ffec tin g  th e  c y c le  o f  
m ercu ry  within an d  b e tw e e n  th e  a tm o sp h e r ic  an d  m arin e e c o s y s t e m s  o f  th e  M ed iterran ean  
b a sin  by in tegrating m od ellin g  an d  ex p er im en ta l ta sk s . S p e c if ic  o b je c t iv e s  to b e  a c h ie v e d  
are: (1 ) T o  im prove our cap ab ility  to m o d e l th e  fa te  o f  Hg in th e  m arin e en v iro n m en t and  
sp e c ific a lly  its tra n slo ca tio n  from  o n e  co m p a rtm en t to th e  other; (2 ) T o a s s e s s  th e  qualitative  
a n d  q u an tita tive  re la tion sh ip  b e tw e e n  a tm o sp h e r ic  input - d irect d is c h a r g e s  to th e  s e a  and  
c y c le  o f Hg in th e  m arin e en v iro n m en t an d  its r e -e m iss io n  b a ck  to th e  a tm o sp h e r e ;  (3 ) To  
d e v e lo p  an  in teg ra ted  m od e llin g  sy s te m  to b e  u s e d  in th e  im p lem en ta tion  o f  th e  EU  
D irectives; (4 ) T o a p p ly  th is in teg ra ted  m od ellin g  s y s te m  for d ifferent en v iro n m en ta l an d  
s o c io -e c o n o m ic  s c e n a r io s  for th e  ev a lu a tio n  o f  optim al e m is s io n  red u ction  s tr a te g ie s  an d  
control p o lic ie s .

Main Results
T h e  m ain  e x p e c te d  resu lts  are:

1) A  s e t  o f  m ultip layer d a ta b a s e s  reporting on  (a ) m ercu ry  e m is s io n s  to th e  a tm o s p h e r e  
from  m ajor a n th r o p o g e n ic  a n d  natural so u r c e s ;  (b) m ercu ry  r e le a s e s  to  
M ed iterran ean  s e a  w a te r  from  point an d  d iffu se  so u r c e s ;  (c ) so c io -e c o n o m ic  
d a ta b a s e  for m ajor p a r a m e te r s  n e e d e d  in th e  s c e n a r io  a n a ly s is .

2 )  M ercury sp é c ia tio n  in th e  a tm o sp h e r e  an d  s e a  w a te r s  includ ing s e d im e n ts  a t off
s h o r e  an d  c o a s ta l  s i t e s  for d ifferent s e a s o n s .

3 ) In tegrated  m od ellin g  to o ls  (a tm o sp h e r ic -w a te r -so c io  e c o n o m ic  m o d e ls )  to  e v a lu a te  
different sc e n a r io s .

4 )  S o c io -e c o n o m ic  a n a ly s is  

R e su lts  o b ta in ed  up to n o w  (first y ea r ) are:

1) S ta n d  a lo n e  a tm o sp h e r ic  m o d e l.

2 )  S ta n d  a lo n e  w a ter  m od el.

3 ) A tm o sp h er ic  an d  w a ter  m e a s u r e m e n ts  tak en  o v e r  th e  s e a  o n  b oard  o f th e  R e s e a r c h  
V e s s e l  U rania for 2 8  d a y s  an d  at c o a s ta l  s i t e s  during tw o in te n s iv e  c a m p a ig n s .

4 )  D a ta b a s e s  for th e  a tm o sp h e r ic  e m is s io n s  an d  r e le a s e s  to  M ed iterran ean  w a ters .

Potential exploitation by end users
T h e s e  m e th o d o lo g ie s  an d  to o ls  a r e  c lea r ly  n e e d e d  to su p p o rt th e  im p lem en ta tion  o f  th e  (a ) 
EU D irective on  M ercury, a n d  o f  (b) EU F ram ew ork  W ater  D irective  an d  su p p o rt their  
im p lem en ta tion  p la n s . It will h elp  a c h ie v e  th e  ta r g e ts  an d  g o a ls  o f  se v e r a l  in ternational 
c o n v e n t io n s  an d  p r o g r a m m e s on  th e  p rotection  o f  m arine e c o s y s t e m s  a n d  en v iro n m en t (i.e ., 
M E D PO L, HELCOM , O S P A R C O M ) a n d  will r e p r e s e n t  th e  EU contribution  to th e  o n -g o in g  
in itiatives o f  th e  U nited N ation E nviron m en t P ro g ra m m e (U N E P ) a d d r e s s e d  to p rep a re  th e
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“Global Assessment o f Mercury Pollution". M E R Y C M S is part o f  th e  EL O ISE c lu ste r  w hich  
r e p r e s e n ts  th e  la rg est  contribution  o f  th e  EU to th e  IG BP p rogram m e, sp ec ifica lly  to th e  c o r e  
p ro jects  o f  IG B P-LO IC Z an d  IG BP-IG A C .
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Multiparametric in-situ Spectroscopic Measuring Platform for 
Costal Monitoring - (MISPEC)

Schmidt H .1, Maiwald M .1, Gal lasch L.-H.1,. Kronfeldt H .-D*1, Konat- 
Stepowicz J .1, Lehaître M.2, LeNoac’h A .2, Pfannkuche J.3, Amann H.3, 

Esteban-Martlnez O.4, Navarrete M.-C.5, Dlaz-Herrera N.5, A. González- 
Cano A .5, Bernabeu E.5, Gibson C.6, Mac Craith B . 6

1O p tic a l In s titu te , T e c h n ic a l  U n iv e r s ity  B e r lin , G e r m a n y ;  2 lfr e m e r , B r e s t  C e n tr e ,  
P lo u z a n é ,  F r a n c e ;  3M a r in e  T e c h n o lo g y ,  T e c h n ic a l  U n iv e r s ity  B e r lin , G e r m a n y ;  

d e p a r t m e n t  o f  O p t ic s ,  A lc a lá  U n iv e r s ity , M a d rid , S p a in ;  d e p a r t m e n t  o f  O p t ic s ,  
U n iv e r s ity  C o m p lu t e n s e  M ad rid , S p a in ;  6O p tic a l S e n s o r  L a b o r a to r y , D u b lin  C ity  

U n iv e r s ity , Ir e la n d , * k f@ p h v s ik .tu -b e r l in .d e

C on tract N o : E V K 3 -C T -2 0 0 0 -0 0 0 4 5 P roject duration : 0 3 /2 0 0 1  -  0 2 /2 0 0 4

P roject b u d g e t  : €  2 .0 5 1 .1 9 9 E C  contribution  : €  1 .7 0 3 .7 4 8

W e b site  : w w w .D h vsik .tu -b erlin .d e/m isD ec/

Objectives
Pollution is a  grow in g  prob lem  for m arine c o s ta l z o n e s  m ainly  d u e  to in c r e a s e  o f th e  
en v iro n m en ta l im p act o f  h u m an  a c tiv ities  in th e  c a tc h m e n t’s  a r e a s . T h er e fo re  fa s t  and  
effic ien t in-situ m e th o d s  a r e  required  for m onitoring o f  th e  m arin e en v iro n m en t. T h e  m ain  
o b je c tiv e  o f  th is project w a s  to prov ide a  n e w  ty p e  o f  m ultiparam etric op tical s e n s o r  s y s te m  
for in-situ m arin e w a te r  quality  m e a su r e m e n ts . C entral to th is d e v e lo p m e n t  is a  platform  for  
o p ica l s e n s o r s  sh a r in g  a n  u n d erw a ter  m ultich an n el sp e c tr o m e te r  an d  add ition al co m m e rcia l 
p ro b es .

Results
T h e  M ISP E C  s y s te m  is m a d e  up  of 
a n  u n d erw a ter  c o r e  in stru m ent (C l) 
w h ich  c o n ta in e d  la se r  light s o u r c e s  
a n d  a  m ultich an n el sp e c tr o m e te r  
w h ich  is c o n n e c te d  with th ree  
op tica l s e n s o r s  (o p to d e s )  in a  
rob u st fram e p rep ared  to o p e r a te  
in-situ d ow n  to a  d ep th  o f 3 0 0  m.

T h e  s y s te m  w a s  te s te d  s u c c e s s 
fully u n d er  real-w orld  co n d itio n s  
during th e  field  trials in th e  Baltic 
S e a  o n  board  o f th e  v e s s e l  
“O c e a n ia ” (o w n e d  b y  IO -P A S) an d  
in th e  A tlantic O c e a n  o n  b oard  of 
th e  v e s s e l  “T h alia” (o w n e d  by  
Ifrem er). During c r u is e s , th e  o p to d e s :  a  s u r fa c e -e n h a n c e d  R am an  sc a tter in g  o p to d e  (S E R S  ) 
for d e te c tio n  o f o rg a n ic  c o m p o u n d s  ( e .g  P A H s) [1, 3, 4], a  d is s o lv e d  o x y g e n  o p to d e  (D O ) 
e m p lo y in g  f lu o r e s c e n c e  q u e n c h in g  an d  a  fibre-op tic  sa lin ity  s e n s o r  b a s e d  on  refractom etry
[2] w ork ed  a cco rd in g  to a  se q u e n tia l protoco l y ield in g  m ultip le p a r a m e te r s  o n  s it e  an d  in-situ. 
T h re e  m e a su r e m e n t  s c e n a r io s  w e r e  s u c c e s s fu l ly  perform ed: sta tio n a ry  m e a su r e m e n ts  (up to  
6  h), d ep th  p rofiles (dow n  to 1 0 0  m ), an d  tow ing  e x p e r im e n ts  up  to 4  k n o ts o n  different  
a r e a s . T h e  r e su lts  o f  D O  an d  C T D  o p to d e s  m e a s u r e m e n ts  o b ta in ed  during th e  field trials 
sh o w n  g o o d  correla tion  with th e  d a ta  from th e  c o m m e rc ia l p r o b e s . T h e  “e v e n t s ” d e te c te d
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during sta tio n a ry  m e a s u r e m e n ts  p roved  that th e  S E R S  o p to d e  w a s  su ita b le  for o b ser v a tio n  
o f th e  rapid c h a n g e s  o f  o rg a n ic  c o m p o u n d s  in th e  s e a w a te r .

Potential exploitation by end users
T h e  M ISP E C  sy s te m  o ffer s n e w  p o ss ib ilit ie s  for m ea su r in g  th e  p h y sica l an d  c h e m ic a l  
p a ra m ete rs , su c h  a s  o rg a n ic  pollution in w a te r  in-situ  w ith high sp ec tra l reso lu tion . T h e  fa s t  
r e s p o n s e  tim e o f op tica l s e n s o r  w ou ld  a llow  for m onitoring o f  th e  rapid c h a n g e s  in w a ter  
quality. T h is is re lev a n t to u n d ersta n d  th e  p r o c e s s e s  in th e  m ixing z o n e s  o f  e s tu a r ie s  or 
c o a s ta l  w a te r s . In an  e m e r g e n c y  situ ation , w h e n  th e  rapid a n s w e r  is n e c e s s a r y  for e x a m p le  
in sh ip  a c c id e n ts  an d  sp ills , th e  s y s te m  will a llow  to g iv e  ear ly  w arn in g  for e n d a n g e r e d  a r e a s .  
A n o th er  u s a g e  o f  th e  d e v ic e  ca n  b e  th e  routine m onitoring o f  s e a w a te r  quality  p a ra m ete rs  
w h e r e  th e  M ISP E C  sy s te m  ca n  a c t  a s  an  alarm  s y s te m  w h e n  b a ck grou n d  con tam in ation  
le v e ls  e x c e e d  certa in  th resh o ld . T h e  c o r e  o f M ISP E C  is a  u n iv ersa l sp e c tr o m e te r . T h e  light 
s o u r c e s  an d  th e  o p to d e s  a re  m odular, c a n  b e  rep la c e d  or  a rra n g ed  in va r io u s co n fig u ra tio n s  
an d  ca n  o p e r a te  u n d er  h a rsh  co n d itio n s . It is  th erefo re  e x p e c te d  that future c u s to m e r s  will 
a ls o  in clu d e g r o u p s  in te rested  in d e v e lo p in g  n e w  s e n s in g  m e th o d s  requiring su c h  
in stru m entation . E x p e c te d  c u s to m e r s  a r e  E nvironm enta l Pollution A g e n c ie s , F ish ery  B o a rd s  
an d  c o a s ta l  in d u str ies.
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Nitrate from Aquifers and influences on carbon cycling in 
Marine Ecosystems - (NAME)

Postma, D, Andersen,M.S.

E n v ir o n m e n t  a n d  R e s o u r c e s ,  T e c h n ic a l  U n iv e r s ity  o f  D e n m a r k , K g s  L y n g b y ,
D e n m a r k

C on tract N o : E V K 3 -C T -2 0 0 1 -0 0 0 6 6 P roject duration : 1 2 /2 0 0 1  -  1 1 /2 0 0 4

P roject b u d g e t  : €  2  0 0 0  0 0 0 E C  contribution  : €  1 7 0 0  0 0 0

W e b site  : w w w .n a tu r .r ib ea m t.d k /n a m e

Objectives
M any o f ou r n e a r  c o a s ta l  w a te r s  e x p e r ie n c e  p er io d s  o f  eu trop h ica tion , d u e  to high a m o u n ts  
o f nutrients lea ch in g  from  th e  in te n s e  agricu lture ch aracter iz in g  larg e  parts o f  E u rop e. 
E utroph ication  le a d s  to a lg a l b lo o m s , d eterioration  o f  w a ter  quality, d isa p p e a r a n c e  o f  
b io log ica l n ic h e s  an d  d er iv ed  d e c l in e s  in s p e c i e s  variety  an d  s e a - fo o d  p roduction . M ost o f  
th e  nutrients p resu m a b ly  rea ch  th e  s e a  v ia  rivers an d  s tr e a m s , but an  u nknow n quantity  
p o ss ib ly  e m e r g e s  directly  into th e  s e a  through  th e  s e a  bottom  a s  n itrate-bearing  
g rou n d w ater . T h e  overa ll o b je c tiv e  o f  th e  NAM E project is to r e s o lv e  th e  im p o rta n ce  o f  th is  
nutrient input from  nitrate b earin g  g ro u n d w a te r  an d  into th e  m arin e en v iro n m en t by  
in v estig a tin g  th e  p r o c e s s e s  in d etail a t a  su ita b le  field  s ite  an d  th en  u s e  th e  r e su lts  a s  a  
b en ch m a rk  for a  b ro a d er  ev a lu a tio n  o f  th e  prob lem  at hand .

Results
In v estig a tio n s a r e  carried  o u t a t  a  c o m m o n  field  s ite  lo c a te d  n e a r  th e  v illa g e  Hjerting, just  
north o f  th e  tow n E sb jerg  at th e  D a n ish  w e s t  c o a s t  an d  a t  th e  northern e n d  o f th e  W a d d en  
S e a .  At th is loca tion  a  s a n d y  a q u ifer  is  s itu a te d  a d ja c e n t  to a  tidal flat a r e a . T h e  f ie ld s  on  top  
o f th e  a q u ifer  a re  u se d  for agricu lture. T h e  reg io n a l g ro u n d w a te r  flow  pattern is d irected  
to w a rd s th e  s e a  an d  n itrate-b earin g  g ro u n d w a te r  w a s  e x p e c te d  to d isc h a r g e  into th e  m arine  
en v iro n m en t.

T h e  g e o lo g ic a l  stru ctu re  a n d  th e  h y d ro g eo lo g ica l co n d itio n s  in th e  aq u ifer  a d ja c e n t  to  th e  
s h o r e fa c e  w e r e  stu d ied  u sin g  h y d r o g e o lo g ic a l an d  g e o p h y s ic a l  m e th o d s . T h e  resu lts  a re  
b ein g  u se d  to d e te r m in e  g ro u n d w a ter  flow  p a th s  a n d  v e lo c it ie s  a n d  to e s ta b lish  a  
g ro u n d w a ter  flow  m o d e l. T h e  pattern  o f  fr esh w a ter  d isc h a r g e  through  th e  s h o r e fa c e  w a s  
m a p p e d  u sin g  u n d erw a ter  multi e le c tr o d e  profiling (U M E P ). T h e  resu lts  sh o w e d  fresh w a ter  
d isc h a r g e  to o c c u r  in a  narrow  an d  d isc o n tin u o u s  belt a lo n g  th e  sh o r e fa c e .

T h e  u p p er g ro u n d w a te r  c o n ta in s  a b u n d a n t nitrate w ith c o n c e n tr a t io n s  up to 1 .5  mM . At th e  
s h o r e fa c e  an d  through th e  intertidal z o n e  n itrate-b earin g  g ro u n d w a te r  d is c h a r g e s  with a  very  
high sp a tia l variability. D enitrification, w e r e  nitrate is  re d u c e d  b y  m icro o rg a n ism s to free  
nitrogen  g a s  o c c u r s  both in th e  g ro u n d w a te r  z o n e  an d  in th e  intertidal m arin e s e d im e n ts .  
T h is r e d u c e s  th e  input o f  nitrate into th e  m arin e en v iro n m en t sign ifican tly .

T h ere  is a  parallel effort to  d e v e lo p  th e  m o d e lin g  to o ls  required  to d e sc r ib e  th e  p r o c e s s e s  
g o in g  o n  at th e  in te rfa ce  b e tw e e n  th e  g ro u n d w a te r  a n d  th e  m arin e en v iro n m en t. T h is  
c o m p r ise s  both p h y sica l transport p r o c e s s e s  o f  g ro u n d w a te r  d isc h a r g e  in th e  m arine  
en v iro n m en t co n sid e r in g  th e  d iffe r e n c e s  in sa lin ity  a n d  d e n s ity  a s  w ell a s  th e  b io g e o c h e m ic a l  
p r o c e s s e s  that a ffec t  n itrogen  cy c lin g . M odeling to o ls  r a n g e  in s c a le  from  d eta ile d  field  s ite  
p r o c e s s  m o d e ls  to reg ion a l g ro u n d w a te r  flow  an d  nutrient cyclin g  m o d e ls .

T h e  sc ien tif ic  a c h ie v e m e n ts  o b ta in ed  during y e a r  2  c a n  b e  su m m a rized  in th e  fo llow ing  
points:
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H y d ro g eo lo g ica l m ap p in g  h a s  b e e n  c o m p le te d  an d  h y d r o g e o lo g ic a l h e te r o g e n e ity  
h a s  a  stron g  control on  th e  fr e sh w a te r  d isc h a r g e  through th e  s h o r e fa c e  a n d  intertidal 
z o n e .

M apping o f th e  g ro u n d w a te r  nitrate distribution h a s  b e e n  c o m p le te d . T h e  nitrate 
c o n te n t  o f  th e  g ro u n d w a ter  d isch a rg in g  through th e  s h o r e fa c e  an d  th e  intertidal z o n e  
s h o w s  c o n s id e r a b le  sp atia l variation.

D enitrification a p p e a r s  to r e m o v e  m o st  nitrate from  th e  g ro u n d w a te r  b e fo re  it e n te r s  
th e  m arin e en v iro n m en t an d  m ix e s  with s e a w a te r .

R a te s  o f  denitrification s h o w  a  high sp a tia l variation but ten d  to b e  h ig h er  in th e
m arine se d im e n t  a s  c o m p a r e d  to th e  aquifer.

• A  p r o c e s s  m o d e l (M EDIA) to d e sc r ib e  ear ly  d ia g e n e s is  in th e  m arine en v iro n m en t
h a s  b e e n  c o m p le te d .

Potential exploitation by end users
T h ere  is hardly a n y  d ou b t a s  to  th e  p osition  that a  "clean" en v iro n m en t is a  v a lu a b le  r e so u r c e  
in c o a s ta l  a r e a s  for recrea tion , tourism  a s  w ell a s  fish ery . A  "clean en v iro n m en t a lso  
s ign ifican tly  im p r o v es  th e  quality  o f  life for th e  r e s id e n ts . At th e  s a m e  tim e, a  p r o sp e r o u s  
agricu lture is a  v a lu a b le  a s s e t  in c o a s ta l  a r e a s  a s  w ell. For a  s u s ta in a b le  ICZM (Integrated  
C o a sta l Z o n e  m a n a g e m e n t)  t h e s e  d ifferent a s p e c t s  sh o u ld  b e  v ie w e d  in a  h o listic  w a y , firmly 
rooted  in a n  u n d ersta n d in g  o f  th e  en v iro n m en ta l s y s t e m s  in vo lved . T h e  NAM E project a im s  
at in crea s in g  th e  required  u n d ersta n d in g  o f  th e  in terrela tion sh ip s b e tw e e n  agricultural 
a ctiv ities  a n d  th e  c o a s ta l  m arin e en v iro n m en t with r e s p e c t  to  nutrients. NAM E is structured  
to w a rd s im p lem en tin g  th e  o b ta in ed  r e su lts  d irectly  into loca l m onitoring s y s t e m s

Apart from  ICZM, NAM E h a s  r e le v a n c e  for th e  EU D irective 9 1 /6 7 6 /E E C  a s  it h e lp s  to  
identify th e  e ffe c t  o f nitrate b earin g  g ro u n d w a ter  o n  c o a s ta l  eu th rop h ica tion . NAM E h a s  a lso  
s ig n if ic a n c e  for th e  W ater  F ram ew ork  D irective w h ich  req u ires R iver B a sin  M a n a g e m e n t  
P la n s  that in c lu d e  a d ja c e n t  c o a s ta l  a r e a s .
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Sand Transport and Morphology of Offshore Sand Mining 
Pits/Areas - (SANDPIT)

Leo C. van Rijn1, Richard Soulsby2, Piet Hoekstra3 and Alan Davies4

1 D e lft  H y d r a u lic s , N e th e r la n d s ;  2H R  W a llin g fo r d , UK; 3U n iv e r s ity  o f  U tr e c h t ,  
N e th e r la n d s ;  4 U n iv e r s ity  o f  B a n g o r , U K

C on tract N o : E V K 3 -2 0 0 1 -0 0 0 5 6 P roject duration : 0 4 /2 0 0 2  -  0 4 /2 0 0 5

P roject b u d g e t  : €  5 .1 6 0  0 0 0 E C  contribution  : €  3 .3 7 7 .0 0 0

W e b site  : //san d p it.w ld elft.n l

Introduction
M a ssiv e  m ining o f  sa n d  from  th e  m idd le an d  lo w er  s h o r e fa c e  (d e p th s  o f  1 0  to 3 0  m ) in large- 
s c a le  m ining a n d  borrow  p its /a r e a s  will b e  required  in future in m a n y  E u ro p ea n  co u n tr ie s  to  
nou rish  b e a c h e s  an d  c o a s ta l  d u n e s  in r e s p o n s e  to in c r e a s e d  c o a s ta l  e r o s io n  d u e  to th e  
e x p e c te d  s e a  lev e l r ise . F urtherm ore, th e  la r g e -sc a le  rec lam ation  o f land an d  th e  
con stru ctio n  o f  la r g e -sc a le  artificial is la n d s  (for industrial p u r p o se s ;  ports an d  airports) in 
c o a s ta l  s e a s  w h ich  a re  p r e se n tly  b e in g  c o n s id e r e d , will a ls o  requ ire h u g e  a m o u n ts  o f  sa n d  
a s  building m ateria l. G iven  th e  s c a le  o f  t h e s e  u n d erta k in g s , th e  v o lu m e  o f  s a n d  required  in 
th e  n e a r  future (1 0  to 2 0  y e a r s )  will b e  o f  th e  ord er o f  1 0 0  to  1 0 0 0  m illions m 3 p er  country  
su rroun d in g  th e  A tlantic O c e a n , North S e a  an d  M ed iterran ean .

L a r g e -sc a le  m ining p its by d red g in g  in artificial sa n d  p its or  by rem ova l (d red g in g) o f  ex is tin g  
sa n d  b a n k s /sh o a ls  will h a v e  a  sig n ifica n t im pact o n  th e  n ear-field  an d  far-field (up to the  
c o a s t )  flow  an d  w a v e  p attern s . T h e  pit will a c t  a s  a  sin k  for s e d im e n ts  originating from  th e  
su rroun d in g  a r e a s  an d  d e p e n d in g  on  th e  loca l flow  an d  w a v e  p a ttern s. H e n c e , e r o s io n  o f the  
s e a  floor will ta k e  p la c e  in th e  ( im m ed ia te )  su rroun d in g  o f  th e  pit. F urtherm ore, th e  
m inin g /d red g in g  an d  d u m p in g  o f  sa n d  will h a v e  v a r io u s  d irect an d  indirect sh o rt an d  long  
term  e f fe c ts  on  m arin e an d  c o a s ta l  b en th ic  c o m m u n itie s  o f p lan ts an d  a n im a ls  (e c o lo g y ).

Objectives, research topics and project organisation
T h e  g e n e r a l o b je c tiv e  o f th e  SA N D P IT  project is  to  d e v e lo p  re liab le  prediction  te c h n iq u e s  
a n d  g u id e lin e s  to  b etter  u n d ersta n d , s im u la te  an d  predict th e  m orp h o lo g ica l b eh a v io u r  of  
la r g e -sc a le  sa n d  m ining p its /a r e a s  an d  th e  a s s o c ia t e d  sa n d  transport p r o c e s s e s  a t th e  
m iddle a n d  low er s h o r e fa c e  an d  th e  su rroun d in g  c o a s ta l  z o n e .  T h e  b a s ic  r e se a r c h  
p h ilo so p h y  o f  th e  S A N D  PIT P o je c t is:

Research on sand transport

•  e x e c u tio n  o f  field  a n d  laboratory e x p e r im e n ts  to fill m iss in g  g a p s  o f  ex is tin g  d a ta b a s e s  
(W P 3),

•  im p r o v em en t o f  d e ta ile d  r e se a r c h  sa n d  transport m o d e ls  (W P 4),

•  im p r o v em en t o f practical sa n d  tran sp ort m o d e ls  u s in g  th e  r e su lts  o f  field /laboratory  
e x p e r im e n ts  an d  o f d e ta ile d  p r o c e s s  m o d e ls  (W P 4),

•  im p lem en ta tion  o f  practical sa n d  transport m o d e ls  in a  co m m u n ity  sa n d  tran sp ort m o d e l 
(W P 4),

•  im p lem en ta tion  o f co m m u n ity  sa n d  transport m o d e l in m o rp h o d y n a m ic  m o d e ls  

Research on morphology

•  a p p lica tion  o f  im proved  m o rp h o d y n a m ic  m o d e ls  to  e v a lu a te  th e  m orp h o lo g ica l b eh a v io u r  
o f sa n d  b a n k s at m idd le an d  lo w er  sh o r e fa c e , (W P 4),
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•  a p p lica tion  o f  im proved  m o rp h o d y n a m ic  m o d e ls  to e v a lu a te  th e  b eh a v io u r  o f  sa n d  m ining  
pits a t m idd le an d  lo w er  s h o r e fa c e  (W P 4),

Practical guidelines
Integration o f  all re su lts  into p ractical g u id e lin e s  an d  to o ls  for u s e  by v a r io u s ty p e s  o f e n d -  
u ser , s u c h  a s  c o a s ta l  m a n a g e r s , c o n su lta n ts , co n tra cto rs an d  m o d e lle r s

Organisation
T h e  sc ien tif ic  a n d  practical w ork  is b e in g  u n d ertak en  b y  th e  individual partners (1 7  
participating in stitu tes an d  u n iv ersit ie s  from  7  E u ro p ea n  c o u n tr ie s)  w ithin a  w o r k p a c k a g e  
stru ctu re. T h er e  a r e  four m ain  w o rk p a ck a g es:

•  Workpackage 1: P roject m a n a g e m e n t  an d  d isse m in a tio n  o f  resu lts;

•  Workpackage 2: Practical g u id e lin e s  an d  too ls;

•  Workpackage 3: D ata  s e t s  on  sa n d  transport an d  m orphology;

•  Workpackage 4: D e v e lo p m e n t, im p r o v em en t an d  valid ation  o f  p red ictive to o ls  o f  sa n d  
transport an d  m orp h o logy .

Results
T h e  s tu d y  resu lts  so fa r  ca n  b e  su m m a rized , a s  fo llow s:

W P2
• m a n a g e m e n t  a p p ro a ch  to  p ro b lem s o f  larg e  s c a le  sa n d  m ining,

•  regu lation  ta b le s  a n d  s c e n a r io  te st in g  p r o ced u res ,

W P3
• literature r e v ie w s  on  field  an d  laboratory d a ta  s e t s  for b en ch m ark in g ,

•  field e x p e r im e n ts  o f  Spring an d  A utum n 2 0 0 3  c a m p a ig n  in th e  North S e a ,

•  ex p er im en ta l p r o g r a m m e s o f  laboratory te s t s ,

W P4
• in ven tory  o f  sa n d  transport m o d e ls  an d  m orp h o lo g ica l m o d e ls ,

•  in ven tory  o f  ripple pred iction  m e th o d s ,

•  identification  o f b en ch m a rk in g  d a ta s e t s  on  sa n d  tran sp ort an d  m o rp h o lo g y  b a s e d  on  
laboratory an d  field  d a ta  co llec tio n  in W P 3,

•  b en ch m a rk in g  c o m p u ta t io n s  on  m o rp h o lo g y  o f  p its u sin g  ex is tin g  m o d e ls ,

•  im p r o v em en t o f  sa n d  transport an d  m orp h o lo g ica l m o d e ls ,

•  first v ers io n  o f  sh e ll  for co m m u n ity  s a n d  tran sp ort form u lation s.

Potential exploitation by end users
T h e  resu lts  o f th e  S A N D P IT  P roject will r e p r e s e n t  a  m ajor te c h n o lo g ic a l a d v a n c e  with 
r e s p e c t  to th e  k n o w le d g e  o f  m in in g-related  m orp h o lo g ica l p r o c e s s e s  an d  a s s o c ia t e d  sa n d  
transport p r o c e s s e s  a t th e  m idd le  an d  lo w er  sh o r e fa c e . T h is will b e  b en efic ia l to th e  
c o m m u n itie s  living an d  w orking in c o a s ta l  re g io n s . E n h a n c e d  m orp h o lo g ica l stab ility  o f  t h e s e  
a r e a s  will e n h a n c e  loca l in v e s tm e n ts  a n d , h e n c e , loca l e m p lo y m e n t. T h e  resu lts  o f  th e  
project will b e  sh a r e d  by th e  o r g a n isa t io n s  an d  their e x p e r ts  d ea lin g  with s h o r e fa c e  an d  
c o a s ta l  p ro b lem s in s e v e n  E u ro p ea n  co u n tr ie s  bordering th e  A tlantic O c e a n , North S e a  an d  
th e  M ed iterran ean  S e a .  T h e  fo llow in g  o r g a n isa t io n s  a n d  g ro u p s will b e  in vo lved  in th e  
exp lo ita tion  o f  resu lts:

•  N ational A uthorities, D ep a rtm e n ts  an d  A g e n c ie s  in th e  participating co u n tr ies,

•  C o n su lta n ts  an d  S c ien tific  co m m u n ity  (r e se a r c h  in stitu tes, u n iv ersities).

250



EurOCEAN 2004 - Proceedings

Seafloor Imaging and Toxicity: Assessment of Risk caused by 
buried waste -  (SITAR)

Caiti, A .1, Gelaziene, L.2,Blondel, P.3, Zakharia, M.4, Karasalo, I.5, 
Nilsson, A .6, Dybedal, J.7, Hovem, J.M.8, Balk, L.g, Jonsson, P .10.

1 IS M E  -  In te r u n iv e r s ity  C tr. In te g r a te d  S y s .  M a r in e  E n v ., Italy; 2 E C A T , E n v . Ctr. 
A d m in is tr a t io n  a n d  T e c h . ,  L ith u a n ia ; 3 D e p t , o f  P h y s i c s ,  U n iv . o f  B a th , U n ite d  
K in g d o m ; 4 N a v a l A c a d .  r e s .  ctr. , F r a n c e ;  5 F O I, S w e d i s h  D e f e n s e  R e s e a r c h  A g e n c y ,  
S w e d e n ; 6 K T H , R o y a l In s titu te  o f  T e c h n o lo g y ,  S w e d e n ; 7 K D A , K o n g s b e r g  D e f e n s e  
a n d  A e r o s p a c e ,  N o r w a y ;  8 N T N U , U n iv e r s ity  o f  T r o n d h e im , N o r w a y ;  9 S to c k h o lm  
U n iv e r s ity , S w e d e n ;  10 S w e d i s h  E n v ir o n m e n ta l  P r o te c t io n  A g e n c y ,  S w e d e n .  C o n t a c t  
p o in t: c a i t i@ d s e a .u n ip i . i t  (A n d r e a  C a iti, IS M E )

C on tract N o : E V K 3 -2 0 0 1 -0 0 0 4 7 P roject duration : 0 1 / 2 0 0 2 -  1 2 /2 0 0 4

P roject b u d g e t  : €  3  181 2 5 5 EC  contribution  : € 2  1 1 2  7 2 3

W e b s ite  : w w w .i s m e .u n ig e . i t / s i t a r

Objectives
SIT A R 's g o a l is  to in v e st ig a te  an d  d e v e lo p  in n o v a tiv e  so lu t io n s  to th e  te c h n o lo g ic a l an d  
sc ien tif ic  p ro b lem s that up  to n o w  h a v e  p rev en ted  th e  a s s e s s m e n t  o f  th e  en v iro n m en ta l risk 
c o n n e c te d  with tox ic  d u m p s ite s  in th e  se a flo o r , w h e r e  a  s ig n ifica n t part o f  th e  tox ic  w a s te  is 
buried within th e  bottom  s e d im e n ts . Currently, th e  m ajor o b s ta c le  to risk e v a lu a tio n  a t a  g iv en  
d u m p s ite  is d u e  to th e  fa c t  that s ta te -o f-th e -a r t  te c h n o lo g y  h a s  b e e n  p roven  in e ffec tiv e  at 
d eterm in in g  e x te n s io n  an d  loca tio n  o f  buried d u m p ed  co n ta in e r s , an d  p otentia l or  a lrea d y  
p r e s e n t  tox ic  e f fe c ts  d u e  to  b io a ccu m u la tio n  an d  p ro lo n g ed  e x p o su r e  to co n ta m in a n ts . Lack  
o f  a  re liab le  m ap p in g  o f a  g iv en  d u m p site , an d  fa ilure in a s s e s s in g  in situ  b io a ccu m u la ted  
toxicity, m a y  u ltim ately  lea d  to  e r r o n e o u s  d e c is io n s  in m onitoring an d  m a n a g e m e n t  o f  the  
d u m p s ite , w ith s e v e r e  en v iro n m en ta l an d  e c o n o m ic  c o n s e q u e n c e s  for th e  m arin e life an d  
h u m a n  rela ted  a ctiv itie s . S p e c if ic  o b je c tiv e s  include:

•  d e v e lo p m e n t  o f  a c o u s t ic  m e th o d s  an d  in stru m entation  for im ag in g  o f  w a s te  co n ta in e r s  o f  
sm a ll d im e n s io n  buried in u n c o n so lid a te d  s e a  se d im e n ts;

•  d e v e lo p m e n t  o f  b io lo g ica l te st in g  m e th o d s  to  d e term in e  th e  re la tive in-situ b io 
a c c u m u la te d  toxicity  a t  a  co n ta m in a ted  site;

•  in tegration  o f  th e  a c o u s t ic a l im ag in g  d a ta  a n d  o f  th e  b io to x ico lo g ica l inform ation  
a cco rd in g ly  to e n d -u s e r s  (d e c is io n  m a k e rs)  n e e d s .

Results
At th e  m o m e n t o f  writing, SIT A R  h a s  r e a c h e d  th e  b eg in n in g  o f th e  third p roject yea r . T h ou gh  
n o  final resu lt h a s  b e e n  r e a c h e d  yet, th e  m ain  s t e p s  tow ard  a  p o sit iv e  project co n c lu s io n  
h a v e  b e e n  a c c o m p lish e d , includ ing a  m ajor s e a  trial in th e  period  S e p -O c t  2 0 0 3 . In th e  
fo llow in g , th e  sc ien tif ic  d e v e lo p m e n ts  p u rsu ed  within SIT A R  a re  rep orted  in relation  to th e  
n e e d s  o f d u m p -s ite  su r v e y  an d  in vestiga tion ; t h e s e  in c lu d e  th e  s t a g e s  o f loca liza tion , 
in sp e c tio n , b io a s s e s s m e n t ,  d a ta  in tegration  a n d  ev a lu a tio n .

Localization: SIT A R  is d e v e lo p in g  a  bottom  p en etra tin g  param etric  s id e - s c a n  s o n a r  ( S S S )  
in stru m ent, that a co u st ic a lly  im a g e  th e  su b -b o tto m  b y  u sin g  both  high an d  low  fr e q u e n c y  
s ig n a ls .  T h e  in stru m ent is c o m p le m e n te d  with in n o v a tiv e  3 -D  sy n th e t ic  a p ertu re  s o n a r  
p r o c e s s in g  (S A S ), to  e n h a n c e  d a ta  quality  an d  facilita te  im a g e  in terpretation . A  prototyp e
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h a s  b e e n  te s te d  in th e  field  on  S e p -O c t  2 0 0 3 , o v e r  an  ex is tin g  d u m p  s ite  in th e  Baltic S e a .  
S A S  p r o c e s s in g  is currently o n -g o in g .

Inspection: o n c e  lo c a liz e d , a  potentia l w a s te  c o n ta in e r  h a s  to b e  in sp e c te d  to a s s e s s  its true 
n atu re  an d  h azard . V id e o  in sp ec tio n  is in e ffectiv e  o n  buried c o n ta in e r s . SIT A R  is d e v e lo p in g  
a n  a c o u s t ic a l im ag in g  te c h n iq u e  b a s e d  o n  M ultiple A s p e c t  S ca tter in g  m e a su r e m e n ts  (M A S) 
from  th e  buried co n ta in er . S c a le d  tank  e x p e r im e n ts  to t e s t  th e  te c h n iq u e  in con tro lled  
c o n d itio n s  h a v e  b e e n  c o m p le te d . F ield  d a ta  h a v e  b e e n  c o lle c te d  in th e  S e p -O c t  2 0 0 3  cru ise .

Bioassessment: SIT A R  effo r ts  a re  fo c u s e d  on  b io a c c u m u la te d  toxicity  e v a lu a tio n , in co n tra st  
with traditional a c u te  toxicity  a n a ly s is . T h e  project is  d e v e lo p in g  a n d  te stin g  th e  te c h n iq u e  of 
n a n o in jectio n  into fertilized  fish  e g g s  o f  e x tr a c ts  from  bottom  s a m p le s .  T h e  o b se r v e d  
p e r c e n ta g e  o f  grow th  d iso rd er s , w h e n  co m p a r e d  with th e  p e r c e n t  d iso r d e r s  resu ltin g  from  
e x tr a c ts  o f  a  k now n r e fe r e n c e  s ite , g iv e s  a  re la tive  m e a s u r e  o f  a c c u m u la te d  toxicity. T h e  
te c h n iq u e  m im ics m aternal e x p o su r e  a n d  fo o d  u p tak e. It is  s p e c i e s  a n d  pollutant  
in d e p e n d e n t . A n a ly s is  o f  s a m p le s  from  th e  stu d y  s it e  is  o n -g o in g .

Data integration and evaluation: a G IS -b a se d  d a ta  p resen ta tio n  sy s te m  is b e in g  d e v e lo p e d ,  
o n  e n d -u s e r s  sp e c if ic a t io n s . T h e  G IS  sy s te m  in c lu d e s  a  D e c is io n  S u p p ort S y s te m  (D S S )  for 
buried co n ta in e r s  im a g e  a n a ly s is  a n d  in sp e c tio n . T h e  D S S  w o rk s o n  3 -D  im a g e s  from  th e  
M A S d a ta , w ith to o ls  a s  3 -D  a c o u s t ic  im a g e  s e g m e n ta t io n , fea tu re  ex traction , ren d erin g  an d  
virtual n a v ig a tio n . T h e  overa ll G IS  s y s te m  in c lu d e s  a t th e  m o m en t th e  historical d a ta  a t  th e  
su r v e y  s ite , p lu s th e  first p r o c e s s e d  d a ta  m a d e  a v a ila b le  from  th e  ex p er im en t.

Potential exploitation by end users

SIT A R  r e su lts  c a n  b e  ex p lo ite d  from  tw o d ifferen t p e r sp e c tiv e s :
•  tra n sfer  o f  sc ien tif ic  re su lts  to te c h n o lo g ic a l im p lem en ta tio n , an d  exp lo ita tion  of  

tec h n o lo g ic a l re su lts  tow ard m ark et p ossib ilities;
•  exp lo ita tion  o f  o vera ll project re su lts  for a c t io n s  tow ard  im p lem en ta tio n  o f EU an d  

in ternational tr e a t ie s  req u irem en ts , to w h ich  th e  project in te n d s firstly to  re sp o n d .

In particular, th e  a c o u s t ic  im ag in g  m e th o d s  d e v e lo p e d  a r e  th e  b a s is  for industrial 
d e v e lo p m e n t  o f e q u ip m e n t for o c e a n  ex p lora tion  a t th e  m o m en t n ot m a tc h e d  by a n y  ex is tin g  
o c e a n o g r a p h ic  instrum ent. T h e y  will a llow  for an  effic ien t, n o n -in v a s iv e , s a f e  an d  c o s t-  
e f fe c tiv e  o c e a n o g r a p h ic  c a m p a ig n  n ot on ly  a s  re la ted  to tox ic  d u m p site , but a ls o  for o th e r  
re lev a n t m arin e a p p lica tio n s , a s  r e s c u e  o p e r a t io n s , o ff-sh o r e  an d  g e o te c h n ic a l  activ ities , 
m arin e a r c h a e o lo g y . T h e  b io a c c u m u la te d  toxicity  te stin g  s y s te m  is providing im proved  
m e a n s  for e c o s y s t e m  m onitoring, rea listica lly  reflecting  en v iro n m en ta l e x p o s u r e  to harm ful 
s u b s ta n c e s ;  it m a y  p a v e  th e  w a y  to lon g-term  m onitoring an d  stan d a rd  testin g  p r o c e d u r e s  
w ithou t n e e d  o f  p rev io u s  k n o w le d g e  on  th e  n atu re  o f  p r e su m e d  p o llu tan ts. T h e  in tegration  of 
th e  a c o u s t ic a l im ag in g  an d  o f  th e  b iotoxicity  d a ta  in a  c o m m o n  p resen ta tio n  protoco l m a y  
e v e n tu a lly  lea d  to p ro d u cts an d  in itia tives for th e  th e m a tic  m ap p in g  o f  s e a b e d  d u m p s ite s  an d  
a s s o c ia t e d  en v iro n m en ta l risk in th e  E u ro p ea n  s e a s .

A s  for p o licy  im p lem en ta tio n , SIT A R  p ro g ra m m e o f w ork h a s  b e e n  d e v e lo p e d  a s  a  r e s p o n s e  
to th e  H elsinki C o m m iss io n  r e c o m m e n d a tio n s: referring to p ost-W W  II c h e m ic a l m unition  
d u m p in g s  in th e  B altic S e a ,  it a s k e d  for d eterm in a tio n  o f  th e  a m o u n t o f  tox ic  w a s te  buried  
within th e  se d im e n t , a n d  in situ  in v estig a tio n  o f  th e  toxicity  an d  b io a ccu m u la tio n  e f fe c ts .  
SIT A R  resu lts  a r e  m aking it p o s s ib le  to m e e t  t h e s e  req u irem en ts , id entified  a s  th e  m ore  
d eta ile d  sp e c if ic a t io n s  o f  a c t io n s  to a s s e s s  th e  threat p o s e d  by tox ic  d u m p s ite s . M oreover, 
SIT A R  re su lts  will a llow  for th e  im p lem en ta tio n  o f  risk p reven tion  a n d  m onitoring m e a s u r e s  
p rescr ib ed  b y  th e  E u ro p ea n  reg ion a l s e a s  c o n v e n tio n s :  tox ic  d u m p site  in th e  s e a b e d  a re  
e n c o u n te r e d  a ls o  in th e  North S e a  an d  in sh a llo w  b a s in s  o f  th e  M ed iterran ean  S e a .

References
[1] Ad Hoc W orking G roup on Dum ped Chem ical M unition (1994) Report on chemical munitions dumped in the 
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Automatic Surface Pollution Detection: low cost automatic oil on 
water detection -  (SPOT)

Hlebarov, V 1, Chamberlain, D .1, Gambao, E 2

1 C ity  U n iv e r s ity  - L o n d o n , U K ; 2 U n iv e r s id a d  P o l i t é c n ic a  d e  M ad rid , S p a in ;

C on tract N o : E V K 3 -2 0 0 2 -3 0 0 0 3 P roject duration  : 2 /2 0 0 3  -  2 /2 0 0 5

P roject b u d g et : €  1 301  9 4 6 EC contribution  : €  6 5 0  9 2 2

W e b site  : htto://w w w .d is a m .u o m .e s /s o o t /  co n ta ct: V e ien (@ m a ilex c ite .co m

Objectives
E c o n o m ica l a n d  reliab le  d e te c t io n  o f  w a ter  b orn e p o llu tan ts is  a n  im portant i s s u e  in 
in d u str ies su c h  a s  p e tro -c h e m ica l, p h a rm a ceu tica l, sh ip p in g , farm ing, w a ter  su p p ly  an d  
recrea tion . T h e  m ajor pollution d e te c tio n  i s s u e s  in th e  E u ro p ea n  C om m u n ity  a re  (i) e c o n o m ic  
lo s s  c a u s e d  by le a k a g e  o f v a lu a b le  p rod u cts , (¡i) w a s te  w a ter  an d  g ro u n d w a ter  pollution an d
(iii) la r g e -sc a le  e x p lo s io n  h a za rd s.
T h e  m ain o b je c tiv e  is  to  d e s ig n  a  n e w , low  c o s t , a u to m a tic  w a te r  b o rn e  pollution d e te c to r  o f  a  
g e n e r a l-p u r p o se  nature . W hilst it is  primarily a im ed  a t o il-o n -w a ter  d e te c t io n , it will b e  
a p p lica b le  to a  w id e  r a n g e  o f  w a ter  pollution  p rob lem s.
T h e  prim ary tech n ica l o b je c tiv e  o f  th e  project is  to a p p ly  im a g e -p r o c e s s in g  te c h n o lo g y  to th e  
d e te c t io n , recogn ition  an d  quantification  o f se p a r a te d  p o llu tion -on -w ater  (or ju st  b e lo w  
su r fa c e ) .

Results
R eg a rd in g  o ils , th e r e  a re  tw o  ty p e s  o f  o il-w ater  con d ition , em u ls if ie d  o il-in -w ater  (< 2 0  
m icro n s) a n d  se p a r a te d  o il-on -w ater . A part from  a  fe w  cutting o ils , w h ich  a re  s ta b le  
e m u ls io n s , all oil, an d  n u m e r o u s  o th e r  p o llu tan ts p red ictab ly  s e p a r a te  to th e  w a te r  su r fa c e . 
M onitoring an  a r e a  (1 0 -5 0  sq . cm ) from  th e  w a te r  s u r fa c e  is m uch  m o re  re liab le  for early  
d e te c t io n , an d  alarm ing sy s te m  for pollution p rotection  rather than  m onitoring ju st  a  s in g le  
point. A lso  m a n y  n e w  p a r a m e te r s  h a v e  b e e n  ex tra c ted  from  th e  im a g e . T h e y  c a n  b e  u se d  for 
pred iction , c o n t in u e s  m e a su r e m e n t  o f  th e  pollution lev e l a n d  a p p ro x im a te  loca tion  o f th e  
pollution s o u r c e  (e x a m in a tio n s  o f  th e  oil s p o t s  fe a tu r e s) .
A pplying d ifferent im a g e  s e g m e n ta t io n  te c h n iq u e s  an d  m an u a l o b se r v a tio n , d ifferent n e w  
fe a tu r e s  h a s  b e e n  ex tra c ted  [1].
D e s p ite  th e  p o sit iv e  re su lts  se v e r a l m ile s to n e s  p rev en ted  th e  industrial im p lem en ta tio n  o f  th e  
s y s te m  u sin g  v isu a l light s o u r c e  as:

•  req u irem en t for p erfect lighting co n d itio n s ,
•  n e e d in g  o f ca lm  w a te r  su r fa c e ,
•  c o m p lic a te d  m a th em a tica l a lgorithm s,
•  low  v isu a l n o is e  req u irem en t.

W e  p r o p o se d  n e w  p h y sica l a p p ro a ch  for e n h a n c e d  se p a r a tin g  oil on  w ater . It is  b a s e d  on  
f lu o r e s c e n c e  r e s p o n s e  [2] o f  th e  oil s p o ts .  T h is m eth o d  r e d u c e s  s ign ifican tly  th e  
m a th em a tic a l ca lcu la tio n  for oil ex traction  by m inim ising th e  ratio s ig n a l/n o is e  in th e  cap tu red  
fra m e (F igure 2 ). T h e  s y s te m  (u s in g  UV s o u r c e  1W  light p ow er) for m onitoring a r e a  o f  4 5  sq . 
cm  h a s  b e e n  d e v e lo p e d  an d  te s te d . It u s e s  sy n c h r o n o u s  cap turing  m eth o d  an d  c a n  b e  
p o w e r e d  from  battery  an d  o p e r a te  rem o te ly  by transferring d a ta  v ia radio freq u en cy .
T h e  e x p e r im e n ts  h a v e  b e e n  provid ed  in sp e c ia l  w a te r  tank  o n  sim ilar to  real co n d itio n s  
(w a ter  w a v e s  with tu rb u len ce ). It h a s  b e e n  e x p e r im e n te d  with d ifferen t oil p o llu tan ts, d ifferent 
cap turing  r e g im e s  an d  light s o u r c e s .
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N e w  m a th em a tic a l a lgorith m s h a v e  b e e n  d e v e lo p e d  an d  ap p lied  for co n tin u o u s  capturing  
a n d  ca lcu la tin g  o f  th e  w a ter  pollution . T h e y  a llo w  ex tractin g  o f  d ifferent p a r a m e te r s  and  
c r e a te  p o ss ib ilit ie s  for further ex p er im en tin g . S o m e  o f  t h e s e  fe a tu r e s  ex tra c ted  from  th e  
p h y sica l b eh a v io u r  o f  th e  o ils  s p o t s  ( s h a p e  o f  th e  oil s p o ts ,  activ ity  o f  th e  s p o ts , in ten sity  an d  
s iz e )  c a n  b e  u se d  for further pollution a s s e s s m e n t  a s  tim e from  th e  pollution o c c u r s  an d  ty p e  
o f th e  pollutant.
T h e  im p lem en ta tion  o f ou r a p p ro a ch  h a s  b e e n  d o n e  in e n c lo s e d  floating  pod .
T h e  floating  p od  p r e se n te d  on  (F igu re 1) r e d u c e s  further th e  n o is e  form  ex tern a l light 
s o u r c e s , a llo w s  c o n tin u o u s (during d a y  light), r em o te  capturing of th e  oil pollution an d  ca n  
a c c o m m o d a te  o th e r  d e te c to r s .

ÍJ

Figure 1: Floating detection pod Figure 2 Captured Oil pollutant (5cm sq.)

B a s e d  o n  t h e s e  n e w  p rin cip les th e  d e te c to r  is a ttractive  for industry d u e  to:
1. A n a fford ab le , p o r ta b le /r e -lo ca ta b le  an d  c o n tin u o u s m onitoring s y s te m  with high  

se n s itiv ity  [1 -5  ppm ].

2 . S im u lta n e o u s  recogn ition  a n d  quantification  o f  individual p ro d u cts (e .g . ty p e  o f oil, fat 
e tc )  rather than  d a ta  on  film th ic k n e s s  an d  th e  p r e s e n c e  o f  sp e c if ic  m o le c u le s .

3. A  g e n e r a l p u r p o se  so lu tio n  in d ifferent fo rm a ts for c h a n n e ls , o p e n  w ater, larg e  p ip e s , 
h a tc h w a y  a c c e s s ,  e tc .

4 . High lev e l s e n s o r  d a ta  in terpretation  with f lex ib le  a c c e s s  e .g . v ia s e c u r e  Internet 
se rv er .

5. A u to m a tic  prediction  o f critical le v e ls  an d  a la rm s b a s e d  on  tren d s in h istoric  d a ta .

6 . C om patib ility  with production  plant control s y s t e m s .

7. P red iction  a n d  p reven tion  o f  e x p lo s io n  h a za rd s.

Potential exploitation by end users
Industrial n e e d s  for m onitoring a re  fou n d  in o il-p ro d u ced  w ater , p r o c e s s  w ater , n o n 
co n ta c tin g  co o lin g  w ater , sh ip  b a lla st  w ater , industrial w a s te w a te r , h y d roelectr ic  w ater , storm  
w ater , m unicipal w a s te w a te r , p o ta b le  w a te r  an d  recrea tion a l w ater .
T h e  s y s te m , su ita b le  for co n tin u o u s  m onitoring (se v e r a l d a y s ) , pred iction  a n d  sta tistica l 
m e a su r e m e n t  a ls o  c r e a te s  p o ss ib ilit ie s  for u n iq u e ear ly  d e te c t io n  alarm .
T h e  p o ss ib ilit ie s  to  tran sfer  real p icture o f  th e  pollution a r e a  g iv e s  p o ss ib ilit ie s  th e  pollutant to  
b e  a s s e s s e d  rem o te ly  by sp e c ia lis t .
T h e  d e te c to r  s iz e  ( l e s s  than  7 0  c m 3 an d  l e s s  than  2 5 k g ), m a k e s  it e a s y  for transport an d  
re loca tion . It ca n  b e  u se d  a s  m e a su r e m e n t  d e v ic e  from  la b oratories, p lan ts or  en v iro n m en ta l 
o r g a n isa tio n s .
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Transport, Reactions and Dynamics of Heavy Metals in 
Contaminated Marine Sediments - (TREAD)

Finke N 1, Davison IA/2, Geelhoed JS4 Glud RN3, Larsen O1, Muyzer G4, 
Sochaczewski L2, Staahl H3, Tankere-Muller SPC2, Tengberg A 3, Toes 

ACM4, Vamvakopoulos K 1, Zhang H2

1M a x -P la n c k  In s titu te  fo r  m a r in e  M ic r o b io lo g y , G e r m a n y , E n v ir o n m e n t a l  S c i e n c e  
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C on tract N o : E V K -C T -2 0 0 2 -0 0 0 8 1 P roject duration : 1 1 /2 0 0 2  -  1 0 /2 0 0 5

P roject b u d g e t  : €  1 6 7 0  0 0 0 E C  contribution : €  1 3 8 0  0 0 0

W e b site  : httD ://www.mDi-bremen.de/deutsch/euDroiects/Tread/

Objectives
H ea v y  m e ta ls  a r e  a  c o m m o n  pollutant in c o a s ta l  m arin e s e d im e n ts  e s p e c ia lly  in harbour  
re g io n s . R e c e n t  s tu d ie s  h a v e  sh o w n  that th e  c o n c e n tr a t io n s  o f  tin an d  co p p e r , th e  tw o  m ain  
c o m p o n e n ts  o f  anti fou ling  p a in ts , a re  o ften  h igh ly en r ich ed . T o  d a te , little is  k now n a b o u t th e  
sm a ll s c a le  e ffe c t  o f  high m eta l c o n c e n tr a t io n s  on  b iotic activity in th e  se d im e n ts . T h e  
p r o c e s s e s  that a ffe c t  th e  sp é c ia tio n  o f  h e a v y  m e ta ls  in se d im e n ta r y  en v ir o n m e n ts  h a v e  s o  
far n ot b e e n  in v e st ig a te d  with a  sp a tia l reso lu tion  sim ilar to th e  ex is tin g  m icro en v iro n m en ts. 
T h e  m ain  o b je c t iv e s  o f  th is project include:

•  D eta iled  s tu d y  in a  m arine sy s te m  a llow in g  to u n d ersta n d  an d  n u m erica lly  m o d e l h e a v y  
m eta l in tera ctio n s an d  transport in th r ee  d im e n s io n s  a t th e  m icro s c a le  that co n tro ls  th e  
p r o c e s s e s

•  T o e n a b le  en v iro n m en ta l reg u la tio n s  an d  p ra c tise  to b e  fo u n d ed  on  true p r o c e s s  
u n d ersta n d in g  by e s ta b lish in g  a  netw ork  b e tw e e n  d e c is io n  m a k e rs, e n d -u s e r s  an d  
s c ie n t is ts

Results
W ithin th e  T R E A D  project, th e  m icrobial activ ity  regard in g  p r o c e s s e s  that e ffe c t  th e  red ox  
sp é c ia tio n  o f h e a v y  m e ta ls  a re  in v e st ig a te d  in com b in a tio n  with m e a s u r e m e n ts  o f  th e  m eta l 
c o n te n t  an d  m o lecu la r  b io log ica l a n d  m icrob io log ica l s tu d ie s  o f  th e  bacteria l com m u n ity . T h e  
m ain  inn ovation  h e r e  will b e  th e  com b in a tio n  o f d ifferen t high reso lu tion  m ea su r in g  
t e c h n iq u e s . T h is will a llow  s im u lta n e o u s  m e a su r e  o f  m ultip le p a r a m e te r s  a t th e  s a m e  sp o t  
with a  high sp a tia l reso lu tion . T h u s th e  e ffe c t  o f  m icro n ich es  on  th e  g e o c h e m ic a l p a ra m ete rs  
a n d  th e  h e a v y  m e ta ls  in particular c a n  b e  stu d ied  including th e  identification  o f th e  b acteria  
a c t iv e  in th e  m icroen v iron m en t. T h e  s e d im e n ts  in v e stig a te d  in th e  e x p e r im e n ts  a c c r u e  from  
tw o  d ifferent en v iro n m en ts .

O n e  is a  s a n d y  intertidal se d im e n t  with low  m eta l c o n c e n tr a t io n s  from  th e  e a s t  c o a s t  o f  th e  
G erm an  islan d  Sylt, th e  s e c o n d  a  f in e  silt from  a  b a sin  o f  a  northern m eta l c o n ta m in a ted  
G erm an  industrial harbour. T h e  e x p e r im e n ts  a r e  carried  o u t in four f lu m e s . T w o  con ta in  
“u n d istu rb ed ” s e d im e n ts  from  e a c h  o f th e  tw o s it e s .  T h e  third c o n ta in s  h o m o g e n is e d  harbour  
se d im e n t  to m im ic d u m p in g  o f d r e d g e d  se d im e n t. In th e  fourth flu m e harbour s e d im e n t  w a s  
a d d e d  to th e  sa n d  to s im u la te  d u m p in g  o f  pollu ted  s e d im e n ts  in a  reg ion  with h ig h er  bottom  
w a ter  cu rren ts an d  l e s s  pollu ted  s e d im e n ts .
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O v er  th e  c o u r s e  o f  th e  ex p e r im e n t d ifferent p a r a m e te r s  o f th e  s y s te m  will b e  c h a n g e d  to 
s im u la te  d ifferent s c e n a r io s . T h e  first s te p  w a s  th e  introduction o f  m a cro fa u n a  (N ere is  
d iversico lor ) to th e  sy s te m  to m onitor th e  e ffe c t  o f  b ioturbation.

High reso lu tion  m e a s u r e m e n ts  o f  h e a v y  m e ta ls  a n d  o x y g e n  in th e  p o rew a ter  s h o w s  n ot on ly  
a  vertical but a ls o  a  lateral h e te r o g e n e ity , ind icating th e  p r e s e n c e  o f  m icro n ich es  e v e n  in th e  
h o m o g e n iz e d  s e d im e n ts .

T h e  m icrobial co m m u n ity  o f  th e  s e d im e n ts  is in v e st ig a te d  by D G G E  (denatu rin g  grad ien t g e l 
e le c tr o p h o r e s e s ) ,  FISH  ( f lo u r e s c e n c e  in situ hybrid ization) a n d  with c la s s ic a l  culturing  
t e c h n iq u e s . T h e  co m b in a tio n  o f t h e s e  te c h n iq u e s  will a llow  to  identify th e  im portant m ic r o b e s  
in th e  se d im e n t , s tu d y  their sp a tia l reso lu tion  an d  their p h y s io lo g y  including th e  r e s p o n s e  to  
m eta l s t r e s s .

T h e  ex p er im en ta l re su lts  will b e  u s e d  a s  input d a ta  to a  so ftw a r e  m o d e l a n d  to  ca lib ra te  an d  
verify it. T h is m o d e l will a llo w  to pred ict d istributions o f  m e ta ls  in th e  s e d im e n ts  a t a  high  
reso lu tion  an d  c h a n g e s  o f  th e  sp é c ia tio n  a s  a  resu lt o f  c h a n g e s  in th e  surrounding  
en v iro n m en t (e .g . tem p era tu re , d red g in g , b ioturbation  e tc ) .

Potential exploitation by end users
T h ere  is hardly a n y  d ou b t that a  “c le a n ” m arine en v iro n m en t is a  v a lu a b le  r e so u r c e . At th e  
s a m e  tim e, p r o sp e r o u s  harbour a c tiv ities  a re  v a lu a b le  a s s e t s  in c o a s ta l  a r e a s . For a  
s u s ta in a b le  ICZM (In tegrated  C o a s ta l Z o n e  M a n a g e m e n t)  t h e s e  d ifferent a s p e c t s  sh o u ld  b e  
v ie w e d  in a  h o listic  w a y , firmly rooted  in an  u n d ersta n d in g  o f  th e  en v iro n m en ta l s y s t e m s  
in vo lved . T h e  T R E A D  project a im s  at in crea s in g  th e  required  u n d ersta n d in g  o f  th e  
in terrela tion sh ip s b e tw e e n  harbour a c tiv ities  an d  th e  c o a s ta l  m arine en v iro n m en t with  
r e s p e c t  to  h e a v y  m e ta ls  an d  o rg a n ic  m atter  turnover.

At p r e se n t  th e  ru les g o v ern in g  p ollu ted  harbour s e d im e n ts  v a r ie s  th rou gh ou t E u rop e. T h is is  
particularly im portant for e c o n o m ic a lly  larg e  h arb ou rs. S e d im e n t  with a  g iv e n  le v e l o f  
pollution m a y  in o n e  country  b e  d u m p ed  in th e  m arine en v iro n m en t w h e r e a s  it in o th er  
co u n tr ie s  m u st b e  trea ted  a s  c h e m ic a l w a s te . T R E A D  is structured  to w a rd s im p lem en tin g  th e  
o b ta in ed  resu lts  d irectly  into loca l m onitoring s y s t e m s  an d  leg isla tio n .
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Centre for Environmental Engineering and Mechanics - (CEM)
Sulisz, W.1

1 In s titu te  o f  H y d r o - e n g in e e r in g  o f  t h e  P o lis h  A c a d e m y  o f  S c i e n c e s ,  P o la n d

C on tract N o : E V K 3 -C T -2 0 0 2 -8 0 0 0 9 P roject duration : 1 2 /2 0 0 2 -1 1 /2 0 0 5

P roject b u d g e t  : €  1 1 2 9 0 4 8 E C  contribution  : €  3 7 1 9 1 8

W e b site  : w w w .ib w o a n .a d a .o l/c e m /

Objectives
O b je c tiv e s  o f  th e  C en tre  for E nvironm enta l E n g in eer in g  an d  M e c h a n ic s  (C EM ) a r e  rea lised  
within th e  fo llow in g  tw o th e m a tic  g rou p s:

- su s ta in a b le  m a n a g e m e n t  o f inland an d  transitional w aters;

- n e a r -sh o r e  p r o c e s s e s  an d  su s ta in a b le  c o a s ta l  e n g in e e r in g .

T h e  fu n d a m en ta l o b je c tiv e  o f th e  C en tre  is th e  contribution  to th e  in tegration  with th e  
E u ro p ea n  R e s e a r c h  A rea  (E R A ) through netw ork ing , e x c h a n g e  an d  tran sfer  o f  k n o w le d g e  
(by o rg a n is in g  w o r k sh o p s , su m m e r  s c h o o ls ,  s tu d y  v isits  from  both s id e s ) .

T h e  o th e r  d e ta ile d  o b je c t iv e s  o f  th e  C en tre  a re  a s  fo llow s: tran sfer  o f  k n o w le d g e  from  
r e se a r c h  in stitu tes to P o lish  o r g a n isa t io n s  r e sp o n s ib le  for w a te r  r e s o u r c e s ’ m a n a g e m e n t;  
e s ta b lish  an d  r e -e s ta b lish  co -o p era tio n  with o th e r  C e n tr e s  from  N A S, R u ss ia  an d  th e  
U kraine; attract junior an d  s e n io r  r e s e a r c h e s ;  su p p o rt a p p lica tio n s  for n e w  p ro jects  in 
co llab oration  with E R A  an d  participation in a lrea d y  ex is tin g  p rojects; ta k e  a d v a n ta g e  of  
e x is tin g  r e se a r c h  fa c ilities  in P o la n d  (w a v e  flum e, C R S  L u biatow o) in th e  o rg a n isa tio n  of 
s tu d y  v isits , w o r k sh o p s , an d  su m m e r  sc h o o ls ;  tran sfer  n e w  id e a s  in su s ta in a b le  w a ter  
m a n a g e m e n t , flood  p rotection  an d  in particular up grad ing  o f  w a ter  quality  b a s e d  on  th e  
p rin cip les o f  th e  W ater F ram ew ork  D irective  an d  o th e r  EU d irec tiv es.

Results
All a c tiv ities  o f  th e  CEM  a r e  d iv ided  into s e v e n  g r o u p s . B e lo w  brief o v e r v ie w  o f th e  resu lts  
a c h ie v e d  in th e  first y e a r  o f th e  project is  g iv en .

1 -  Prom otion

T h e  m ain  o b je c tiv e  is th e  prom otion  o f  CEM  a ctiv ities  to  e s ta b lish  or r e -e s ta b lish  c o o p era tio n  
with in stitu tes from  ER A , N A S  an d  ad m in istration  r e sp o n s ib le  for w a ter  m a n a g e m e n t  on  
loca l, reg io n a l an d  nation al lev e l. A  w e b -p a g e  with inform ation a b o u t m o st  im portant e v e n t s  
w a s  e s ta b lish e d  (h ttp ://w w w .ib w p a n .a d a .p I/cem /T A  n u m b er  o f  p r e se n ta t io n s  during 
c o n fe r e n c e s , s e m in a r s  an d  m e e t in g s  h a s  b e e n  d o n e  to sp r e a d  th e  inform ation o n  CEM , its 
p la n s an d  a c tiv ities  carried  out.

2  - N etw ork ing with E R A

C o -o p era tio n  with G erm a n y  (Institute o f Hydrology GSF - M unich) w a s  r e -e s ta b lish e d , 
crea tin g  p o ss ib ilit ie s  for future joint sc ien tif ic  a c tiv ities . S o m e  effort w a s  put into crea tin g  n ew  
c o n ta c ts  with UK ( Cambridge University, Engineering Department), F ra n ce  (Ecole 
Superieure d ’Ingenieurs de Marseille - Departament Hydrodynamique), P ortugal ( Instituto 
Superior Técnico - L isbon) an d  th e  N eth er la n d s (Dutch Ministry o f Water Management and 
Public Works - RIKZ).
3  - T w inning with w l|d elft h yd rau lics

O n e  o f  th e  m ain  a c h ie v e m e n ts  o f  th e  first y e a r  w a s  sig n in g  th e  A g r e e m e n t  for C o-o p era tio n  
that c r e a te s  a  g o o d  platform  for c o -o p era tio n  with D utch in stitu tes for th e  n ex t y e a r s . 
E x ten sio n  o f  so ftw a r e  an d  training s e s s io n  w e r e  im portant s t e p s  in c a p a c ity  building in the  
d o m a in  o f  m od ellin g  s e d im e n t  tran sp ort in inland an d  transitional w a te r s . A  b a ck grou n d  for 
s tu d y  v isits  for th e  n ex t y e a r s  w a s  se tt le d .
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4  - N etw ork ing with N A S , R u ss ia  an d  th e  U kraine

T h e  first y e a r  o f  CEM  a ctiv ities  resu lted  in r e -e s ta b lish m e n t c o -o p e r a tio n  with th e  Institute of 
Hydrology Slovak Academy o f Sciences in B ratislava. C o -o p era tio n  with tw o R u ss ia n  
in stitu tes w a s  r e -n e w e d  (Shirshov Institute o f Oceanology Atlantic Branch -  K aliningrad, and  
Shirshow Institute o f Oceanology Southern Branch -G e le n d z ik ) . C o n ta c ts  w ith Institute of 
Oceanology o f the Bulgarian Academy o f Sciences from  V arna, a n d  University o f Odessa 
(U kraine) w e r e  very  m u ch  facilita ted  by th e  s c h o o l Coastal Zones ’03 in w hich  
r e p r e se n ta tiv e s  from  th o s e  in stitu tes p articipated .

5  -  W o rk sh o p s

In th e  first y e a r  o f  CEM  project o n e  w o rk sh o p  Water quality measurements in the 
Pomeranian region -  recent status -  year 2002 w a s  o r g a n iz e d , in th e  form  o f  sc ien tific  
s e s s io n  ga th er in g  r e p r e se n ta tiv e s  o f  ad m in istration  on  loca l a n d  reg ion a l lev e l, a s  w ell a s  
s c ie n tis ts  from  a  n u m b er  o f  in stitu tes from  th e  reg ion . T h is w o rk sh o p  g a th e r e d  p articipants  
r ep resen tin g  loca l adm in istration  o f c it ie s  (G d a n sk , S o p o t, G d yn ia) a n d  P o m era n ia n  
V o iv o d e sh ip  r e sp o n s ib le  for en v iro n m en ta l p rotection  in th e  reg ion , m arine adm in istration , 
R eg io n a l W ater B oard a n d  s c ie n t is ts  from  U n iversity  o f  G d a n sk , Institute o f  M eteo ro lo g y  an d  
W ater M a n a g em en t, Institute o f  M arine an d  T ropical M ed ic in e , M aritim e Institute, Institute o f  
H y d ro en g in eer in g  P A S.

6  - International su m m e r  s c h o o ls

In th e  first y e a r  o f  th e  project su m m e r  s c h o o l Coastal Zones ’03 w a s  o r g a n iz e d . It h ad  tw o  
m ajor g o a ls :  (1 ) to th e  p r e se n t  C o a s ta l R e s e a r c h  S ta tion  L ubiatow o an d  its r e se a r c h  
potentia l in o rd er  to in teg ra te  it with sim ilar E u ro p ea n  facilities , to  e n a b le  participation in th e  
future EU r e se a r c h  projects; (2 ) to d is c u s s  on  current p ro b lem s re la ted  to w a v e s ,  n e a r -sh o r e  
current circu lation, se d im e n t  transport, c o a s ta l  m o rp h o lo g y  an d  sh o r e  p rotection . T h e  sc h o o l  
w a s  a tte n d e d  b y  4 4  r e s e a r c h e r s  from  v a r io u s  EU co u n tr ie s  (F ra n ce , G erm a n y , Italy, th e  
N eth er la n d s, S p a in , S w e d e n , UK) an d  from  N A S  jo in ing  EU s o o n  (P o la n d ) or within a  few  
y e a r s  (B u lgaria), a s  w ell a s  from  R u ss ia , U kraine an d  V ietn am .

7  -  C o-ord ination

T h e  co -ord in ation  w a s  carried  o u t by E x e c u tiv e  C o m m itte e  (E C ) form ed  by o f s e v e n  sta ff  
m e m b e r s  o f  th e  Institute (IBW  PA N ) w h o  w e r e  r e sp o n s ib le  for th e  p lan nin g , p rom otion , an d  
e x e c u tio n  o f all sc ien tific , orga n iza tio n , ad m in istra tive  an d  finan cia l ta sk s . A dditionally  an  
A d visory  B oard  (A B) form ed  by s ix  r e p r e s e n ta tiv e s  o f  s c ie n c e  a n d  o n e  from  reg io n a l w a ter  
m a n a g e m e n t  ad m in istration  w a s  e s ta b lish e d . T w o  m e e t in g s  o f  A d v iso ry  B oard w e r e  
o r g a n iz e d . T h e  first m e e tin g  w a s  o r g a n iz e d  in Jan u a ry  2 0 0 3  to d is c u s s  th e  a c c e p te d  plan for  
th e  th r ee  y e a r s ’ project CEM , an d  its d e ta ils  in th e  first yea r . T h e  s e c o n d  m e e tin g  w a s  
o r g a n iz e d  in N o v e m b e r  2 0 0 3  to a s s e s s  th e  e x e c u tio n  o f th e  a c h ie v e m e n ts  o f  th e  first y e a r  o f  
project an d  to d is c u s s  p la n s  for th e  s e c o n d  year.

T o carry o u t adm in istration  o f th e  project th e  CEM  o ffice  w a s  e s ta b lish e d .

Exploitation of the results

•  sc ien tif ic  r e su lts  for p ractical a p p lica tio n s

•  c a s e  s tu d ie s  a n d  w o r k s h o p s  for ad m in istration

•  im p lem en ta tion  o f  EU W F D  in P olan d

•  su p p o rt for adm in istration  in so lv in g  real e n g in e e r in g  p ro b lem s

•  tran sfer  o f  k n o w le d g e  v ia co o p era tio n  an d  e s ta b lis h e d  netw ork

•  su p p o rt in th e  m a n a g e m e n t  o f  c o a s ta l  z o n e
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Crest Level Assessment of coastal Structures by full scale 
monitoring, neural network prediction and Hazard analysis on 

permissible wave overtopping -  (CLASH)

De Rouck, J.1, Van de Walle B.1 ,Geeraerts J.1

1 G h e n t  U n iv ers ity , B e lg iu m , ju l ie n .d e r o u c k @ u g e n t .b e

C ontract no: E V K 3-C T -2001 -0 0 0 5 8 Project duration: 0 1 /2 0 0 2  -  1 2 /2 0 0 4

P roject budget: € 2  7 9 2  115 EC contribution: €  1 7 5 8  5 7 5

W eb site: w w w .C L A SH -eu .org

Objectives and methodology
R esu lts  from the E U -project O PT IC R E ST  (contract num ber M A S 0 3 -C T 9 7 -0 1 16, 1 9 9 8 -2 0 0 1 )  
h a v e  sh o w n  that w a v e  run-up on rubble m ound s lo p e s  for full s c a le  con d ition s is a b ou t 20%  
higher than in sm all s c a le  m odel t e s ts  [1 ]. A  sim ilar trend is an ticipated  for w a v e  overtopp ing and  
n e e d s  to b e  in vestiga ted  in detail to o v e r c o m e  sca lin g  prob lem s in w a v e  overtopp ing te s t s  in 
sm all s c a le  hydraulic m o d e ls . In addition, there  is a  lack o f  a  g en er ic  prediction m ethod  for crest  
level d e s ig n  o f  co a sta l structures. A  lot o f w a v e  overtopp ing d ata  on  different ty p e s  o f  co a sta l  
structures are  ava ilab le a t various resea rch  institutes and  un iversities. H ow ever, th e se  
overtopp ing data  h a v e  not y et b e e n  co m b in ed . Within CLASH, all th e s e  data  are  co llec ted  in o n e  
d a ta b a s e . M oreover, a  neural netw ork is u se d  to c rea te  a  g en er ic  w a v e  overtopp ing prediction  
m ethod  b a se d  on  this w a v e  overtopp ing d a ta b a se .

T h e m ain sc ien tific  o b je c tiv es o f  CLASH are (1) to s o lv e  the problem  o f su s p e c te d  s c a le  /  m odel 
e ffe c ts  for w a v e  overtopp ing and (2 ) to p rod u ce a  g en er ic  prediction m ethod  for and g u id e lin e s  
on c r est  level d e s ig n  of co a sta l structures. To attain th e s e  o b je ctiv es , th e  project u s e s  two 
m eth o d s. T h e first m ethod  is b a se d  on  full s c a le  m e a su r e m e n ts , sm all s c a le  m odelling and  
num erical m odelling o f  w a v e  overtopp ing . C om parison  o f full s c a le  m e a su r e m e n ts  and  m odel 
t e s t  resu lts will lead  to a  co n c lu sio n  on  s c a le  /  m odel e ffe c ts  and  how  to d ea l with th e s e . Linked 
to th e  full s c a le  m onitoring, a  hazard  a n a ly sis  (including so c io -e c o n o m ic  im pacts) will g iv e  an  
a n sw e r  to the  q u estion  o f sa fe ty . T h e se c o n d  m ethod  c o n s is ts  o f co llectin g  all ex isting  
overtopp ing data  in o n e  h o m o g e n e o u s  d a ta b a s e . This d a ta b a se  is su p p lem en ted  with n ew  w a v e  
overtopp ing d ata  ob ta in ed  within CLASH. T h e g en er ic  prediction m ethod  is im plem en ted  by a  
neural netw ork, w hich will b e  trained using th e  d a ta b a s e  and the c o n c lu sio n s  on s c a le  e ffe c ts  a s  
input.

Results
A  g en era l m eth o d o lo g y  on how  to a c h ie v e  th e  overall o b je c tiv es o f  CLASH h a s b e e n  e s ta b lish ed  
at the  very beginn ing of the project. M ore than 6 5 0 0  d ata  on w a v e  overtopping h a v e  b een  
gath ered  around E u rop e’s  hydraulic en g in eer in g  institutes and from o u ts id e  E urope. All th e se  
d ata  h a v e  b e e n  sc r e e n e d , h arm onised  and  put into o n e  d a ta b a se . E ach te s t  h a s  b e e n  included  
in th e  d a ta b a s e  by m e a n s  o f  31 param eters o f  w hich 17 structural param eters, 11 hydraulic 
p aram eters and 3  g en era l p aram eters. For the overtopp ing p h en o m en o n , it is b e liev ed  that a  
com bination  of on ly  11 structural p aram eters and 4  hydraulic p aram eters provide sufficient
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information to d ev e lo p  a  g o o d  neural netw ork prediction m ethod . A  first version  o f  th e  prediction  
m ethod  is ready  at this m o m en t (January 2 0 0 4 ) .

Four field s it e s  h a v e  b e e n  instrum ented  and are fully operational. In Z e eb ru g g e  (rubble m ound  
b reakw ater, B elgium ), a  directional w a v e  rider buoy, v id eo  ca m e r a s , w a v e  d etec to rs, a  radar, 
dum m y p er so n s , an instrum ented  pipeline and w indow  g la s s e s  h a v e  b e e n  a d d ed  to the  a lready  
ex istin g  m easu rin g  infrastructure. In O stia (rubble m ound breakw ater, Italy), a  totally n ew  
m easu rin g  s ite  fo c u ss in g  on m e a su rem en t for w a v e  overtopp ing h a s  b e e n  built. At Sam p h ire  
H oe (vertical wall, United K ingdom ), flex ible portable m easu rin g  d e v ic e s  to m e a su r e  overtopping  
h a v e  b e e n  con stru cted . At P etten  (dike, the  N eth erlan d s) d eta iled  w a v e  m e a su r e m e n ts  h av e  
b e e n  carried out. Storm  e v e n ts  h a v e  a lread y  b e e n  recorded  at all th e s e  s ite s .

A  rev iew  o f prev iou s work on m odel and  s c a le  e ffe c ts  h a s  b e e n  carried out and  s o m e  theoretical 
background is provided. Sm all s c a le  m odel t e s t s  h a v e  b e e n  carried out to g e t  a  better insight in 
m odel and s c a le  e ffe c ts . Laboratory te s ts  c o n s is t  o f  three parts: (1) reproduction o f  m ea su red  
full s c a le  storm  e v e n ts , (2 ) param etric te s ts  on  w a v e  overtopp ing for the  s e le c te d  structures and
(3) so -ca lled  ‘w hite sp o t’ t e s t s  to fill up th e  g a p s  in the d a ta b a se  a s  an ex a m p le . A s an ex a m p le  
a  prelim inary com p arison  b e tw een  the  full s c a le  m ea su r e m e n ts  and the  laboratory resu lts for the  
Z e eb ru g g e  rubble m ound breakw ater is g iven  in figure 1.

Tw o v o lu m e of fluid (VO F) type  
c o d e s  are  ex ten d ed  for the  d eta iled  
sim ulation o f  w a v e  overtopp ing at 
vertical and slop in g  structures. T he  
c o d e s  will b e  validated  using  
laboratory and prototype data. 
V O F break2 u s e s  a  s in g le  fluid 
a d vection  b a se d  on a  vo lu m e  
fraction, AM AZON-VOF u s e s  a  
multi-fluid form ulation b a se d  on the  
a d vection  of a  partial d en sity . T he  
num erical c o d e s  will a s s is t  in 
exam in in g  s u s p e c te d  s c a le  e ffe c ts  
on overtopp ing.

O b servation s o f h a za rd s h a v e  b een  
m a d e  at se v era l s e le c te d  p la c e s  
a lon g  the  E uropean  co a stlin e . 
D etailed  a n a ly sis  o f  th e s e  
o b ser v a tio n s is on go in g  at this 

m om en t (January 2 0 0 4 ).

Potential exploitation by end users
T h e project will resu lt in a  g en er ic  prediction m ethod  and  w ell validated  g u id e lin e s on cr e s t  level 
d e sig n  for variou s ty p e s  o f  co a sta l structures. T he g u id e lin es will contain  d eta iled  information on  
p erm issib le  overtopp ing le v e ls , resulting from the hazard a n a ly sis . T h e g u id e lin e s and  the  
g en er ic  prediction m ethod  will b e  m a d e  a va ilab le  to all p o ss ib le  en d  u se r s  through th e  internet, 
for utilisation including d esig n , sa fe ty  and risk a s s e s s m e n t ,  and ap p lication s in w hich c r est  level 
o f co a sta l structures play an  im portant role.

References
[1] De Rouck, J (2001) Coastline Structures and Breakwaters Conference, London.
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Figure 1: Preliminary comparison of full scale 
measurement and laboratory results for the 

Zeebrugge rubble mound breakwater.
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The CoastView Project - (COASTVIEW)
Davidson, M. A.

U n iv e r s ity  o f  P ly m o u th , U K , P L 4  8 A A . e -m a il:  m d a v id s o n (5 )p lv m o u th .a c .u k

C on tract N o. : P roject D uration : 0 4 /0 2  -  0 5 /0 5

P roject b u d g e t  : €  2 , 4 2 5 , 6 9 3 EC contribution  : €  2 , 0 2 0 , 0 0 0

W e b site  : w w w .T h eC o a stV iew P ro ject.o ra

T h is contribution  g iv e s  an  o v e r v ie w  o f  th e  C o a s tV ie w  project w h ich  a im s to d e v e lo p  c o a s ta l  
v id e o  m onitoring s y s t e m s  in su p p o rt o f  c o a s ta l  z o n e  m a n a g e m e n t . T h e  project u tilise s  A rgu s  
v id e o  s y s t e m s  that a r e  c a p a b le  o f rem o te ly  s e n s in g  w a v e s ,  cu rren ts an d  b e a c h  e le v a tio n  at  
high fr e q u e n c y  o v e r  a  s c a le  o f  se v e r a l  k ilom etres . T h e  C o a s tV ie w  project in v o lv e s  1 2  partner  
in stitu tion s from  s ix  co u n tr ie s , including four n a tio n a l-sc a le  c o a s ta l  m a n a g e r s  from  S p a in , 
Italy, N eth er la n d s an d  th e  UK.

T o d a te  th e  d e v e lo p m e n t  o f  c o a s ta l  v id e o  s y s t e m s  h a s  largely  b e e n  m otiva ted  b y  sc ien tific  
r e se a r c h  into th e  evo lu tio n  o f  th e  natural b e a c h e s  d u e  to th e  action  o f  w a v e s  an d  tid e s. 
H o w ev er , th e  potentia l for t h e s e  s y s t e m s  to con trib ute g rea tly  to th e  e ffe c tiv e  m a n a g e m e n t  o f  
th e  c o a s ta l  en v iro n m en t a s  w ell a s  s c ie n c e  is b e c o m in g  in crea s in g ly  ev id en t.

A  prim ary fo c u s  o f  th e  C o a s tV ie w  project is  to sim plify  th e  ta sk  o f  th e  c o a s ta l  m a n a g e r . T h e  
inform ation currently a v a ila b le  to th e  c o a s ta l  m a n a g e r  a b o u t th e  p h y sica l s ta t e  o f  th e  
c o a s t lin e  from  o b se r v a tio n s , m o d e ls  an d  sc ien tif ic  in terpretation  is o ften  to o  c o m p le x  an d  
difficult to u s e  directly . In o rd er to a s s i s t  in d e c is io n  m aking , th is c o m p le x  inform ation n e e d s  
to b e  d e liv ered  prom ptly an d  in a  sim plified  form . O n e  w a y  o f  a c h ie v in g  th is is  to r e d u c e  this 
c o m p le x  inform ation to a  lim ited s e t  o f  v id eo -d e r iv ed  ‘C o a s ta l S ta te  In d icators’ (C S Is)  upon  
w h ich  m a n a g e m e n t  d e c is io n s  an d  p olicy  c a n  b e  b a se d . C S Is  ca n  b e  d e fin e d  a s ,  ‘A reduced 
set o f parameters that can simply, adequately and quantitatively describe the dynamic-state 
and evolutionary trends o f a coastal system’. G en era lly  for e a c h  CSI th e re  will b e  a  
b en ch m a rk  r a n g e  o f  v a lu e s  (or in d icator sta n d a r d s)  that will b e  to lera ted  w ithou t in tervention , 
but a  thresh o ld  a b o v e  w h ich  in tervention  will b e  initiated.

T h e  im p lem en ta tion  o f  v id eo -d e r iv ed  C S Is  is  e x p e c te d  to h a v e  a n  im pact o n  se v e r a l  a s p e c t s  
o f c o a s ta l  z o n e  m a n a g e m e n t  including c o a s ta l  pro tection , recrea tion , n a v iga tion  an d  
e c o s y s t e m  protection . For e x a m p le , m a n a g e r s  c h a r g e d  with en su r in g  n a v iga tion a l sa fe ty  
m ight n e e d  to  track th e  loca tion  o f  a  d y n a m ic  sh ip p in g  c h a n n e l an d  h a z a r d o u s  sa n d b a r s . In 
th e  a r e a  o f  c o a s ta l  protection  m a n a g e r s  m ight b e  c o n c e r n e d  with th e  stab ility  o f  th e  c o a s tlin e  
a n d  th e  loca tion  o f e r o s io n  h o t-sp o ts . M a n a g e r s  c o n c e r n e d  with recrea tio n  m a y  w ish  to know  
if it is  s a f e  to  sw im , or w h e th e r  th e  w idth o f th e  b e a c h  is a d e q u a te  to su s ta in  tourism . T h e  
C o a stV ie w  project is  currently d eriv ing C S Is  that will a s s i s t  c o a s ta l  m a n a g e r s  in d ea lin g  with  
t h e s e  an d  o th e r  i s s u e s .

T h e  princip le o b je c t iv e s  o f  th e  project ca n  b e  su m m a r ise d  a s  fo llow s:

•  T o d e v e lo p  a  s e t  o f  i s s u e -b a s e d  C S Is  in su p p o rt o f  c o a s ta l z o n e  m a n a g e r s

•  T o d e v e lo p  im proved  v id e o  s y s t e m s  for d eliverin g  C S Is  prom ptly to th e  c o a s ta l  m a n a g e r
at th e  ap p rop riate  tem p oral an d  sp a tia l s c a le s .

•  T o d e v e lo p  a lgorith m s for th e  es tim a tio n  o f  C S Is

•  T o ground-truth an d  e v a lu a te  c o n f id e n c e  lim its for v id eo -d e r iv ed  C S Is

•  T o p ro d u ce  s c h e m e s  for th e  in terpretation  o f  C S Is  an d  prediction  o f c o a s ta l  s ta te
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T h e  C o a s tV ie w  co n sor tiu m  will o c c u p y  four m orp ho lo g ica lly  d iss im ila r  field  s i t e s  that 
c o lle c tiv e ly  typify th e  so r t o f  m a n a g e m e n t  i s s u e s  that a r e  c o m m o n  to E u ro p ea n  c o a s t l in e s ,  
(F igu re 1). T h e s e  s i t e s  a re  lo c a te d  in El P untal, N. S p a in , Lido di D an te , Italy, E g m o n d , 
N eth er la n d s an d  T e ig n m o u th , UK. E ach  s ite  h a s  its ow n  s e t  o f  (g e n e r ic )  m a n a g e m e n t  
p ro b lem s an d  c lo s e ly  a s s o c ia t e d  c o a s ta l  m a n a g e r  w h o  a re  d irectly  e n g a g e d  in th e  project. 

T h is contribution will d e sc r ib e  in d eta il th e  p h ilo so p h y  for defin in g  c o a s ta l  s ta te  in d icators  
d e v e lo p e d  within th e  project. D eta iled  e x a m p le s  o f  C S Is  d e v e lo p e d  to aid c o a s ta l  m a n a g e r s  
in th e  f ie ld s  o f  c o a s ta l  protection; n av ig a tio n  an d  recrea tion  will b e  d e sc r ib e d  draw ing on  
e x a m p le s  from  e a c h  o f  th e  C o a s tV ie w  field  s i t e s .

Figure 1. V id e o  im a g e s  from  th e  four C o a s tV ie w  f ie ld -s ite s . Top: T e ig n m o u th , UK -  A  b u sy  
c o a s ta l  in let a n d  tourist tow n . U p p er-m idd le: E g m o n d , N eth er la n d s -  A  lon g  u n d e fe n d e d  
c o a s t  su b je c t  to  c o a s ta l  e r o s io n . L ow er-m iddle: El P untal, N. S p a in  -  A  b u sy  co m m e rcia l 
harbour an d  tourist resort. Bottom : Lido di D a n te , Italy -  A  tourist loca tion  d e fe n d e d  by  
g r o y n e s  an d  o ffsh o r e  b rea k w a ters.
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Coastal Sands as Biocatalytic Filters - (COSA)
Cook, P1,Huettel, M 1, Wenzhoefer, F2, Glud, R2.,Kotwicki, L3, Weslawski, 

J3 and COSA participants

1 M a x  P la n c k  In s titu te , B r e m e n , G e r m a n y ; 2 U n iv e r s ity  o f  C o p e n h a g e n ,  H e ls in g o e r ,  
D e n m a r k ;  3 In s titu te  o f  O c e a n o lo g y ,  P o lis h  A c a d e m y  o f  S c i e n c e s .

C ontact: ¡w e sn iq k @ m p i-b r e m e n .d e  (J. W esn ig k ), m h u e tte l@ o c e a n .fsu .e d u  (M. H uettel), 
p c o o k @ m p i-b r e m e n .d e  (P . C ook )

C on tract N o : E V K 3 -C T 2 0 0 2 -0 0 7 6 P roject duration : 1 1 /2 0 0 2  -  1 1 /2 0 0 6

P roject b u d g e t  : €  1 941 6 6 0 E C  contribution  : €  1 7 3 9  9 7 8

W e b site  : w w w .e u -c o s a .n e t

Objectives
D e s p ite  th e  fa c t  that 70%  o f th e  co n tin en ta l s h e lf  a r e a  is c o v e r e d  b y  s a n d s ,  fe w  
r e p r e se n ta tiv e  s tu d ie s  h a v e  in v e st ig a te d  e c o s y s t e m  function  an d  th e  role sa n d y  e c o s y s t e m s  
p lay  in ca rb o n  b u d g e ts  o f  th e  c o a s ta l  z o n e . T h e  project C O S A  c o m b in e s  in stitu tion s with  
e x p e r t ise  in p r o c e s s  s tu d ie s , trophic d y n a m ic s , s e d im e n t  flora an d  fa u n a  an d  b io g e o c h e m ic a l  
m od ellin g  to  g a in  a  qualita tive an d  q u an tita tive  u n d ersta n d in g  a n d  u ltim ately  a  p red ictive  
cap ab ility  for t h e s e  sa n d  e c o s y s t e m s .  T h e  n e w  k n o w le d g e  g a in e d  from  t h e s e  institu tions is  
b ein g  d is s e m in a te d  to th e  g e n e r a l public an d  in tegra ted  into m a n a g e m e n t  c o n c e p t s  by  
p artner n a tion al park a g e n c ie s .

T h e  p e r m e a b le  n atu re  o f sa n d y  s e d im e n ts  is  o f  k ey  im p o rta n ce  to h o w  th e y  function . 
P erco la tio n  o f  w a te r  through  th e  sa n d y  s e d im e n ts  (a  p r o c e s s  c a lle d  a d v e c t io n )  m e a n s  that 
nutrients d o n ’t u su a lly  build up in s a n d s  like in m u d d y  se d im e n ts , crea tin g  th e  e r r o n e o u s  
im p r ess io n  that s a n d s  a r e  b io log ica lly  in active  co m p a r e d  to  m o re  w id e ly  stu d ied  m ud d y  
s y s t e m s . T h e  p r o c e s s  o f  a d v e c t io n  a ls o  c r e a te s  te c h n o lo g ic a l c h a l le n g e s  for m ea su r in g  
p r o c e s s e s  in s a n d s .  M ost ex istin g  m e a su r e m e n t  te c h n iq u e s  p rev en t a d v e c t io n  from  
occu rrin g , th e reb y  ch a n g in g  th e  m e a su r e d  ra tes. A  m ajor o b je c tiv e  o f  th is project w a s  
th erefo re  to a p p ly  n ew ly  d e v e lo p e d  t e c h n o lo g ie s  a n d  m e th o d s  from  th e  p artner in stitu tion s to  
th e  stu d y  o f  o rg a n ic  m atter  cyclin g  p r o c e s s e s  in s a n d y  e c o s y s t e m s .  H ere w e  p r e se n t  th e  
first r e su lts  from  th e  C O S A  project sp e c ific a lly  o n  th e  k ey  p r o c e s s  o f  o x y g e n  d y n a m ic s  in the  
s a n d y  s e d im e n ts  stu d ied .

Results
T h e  in-situ m e a su r e m e n ts  s h o w  that o x y g e n  co n su m p tio n  in c r e a s e s  with th e  filtration rate o f  
th e  se d im e n t  (a d v e c tio n ). C o a s ta l cu rren ts an d  w a v e s ,  th u s, c a n  effic ien tly  in c r e a s e  
m icrobial activity a n d  d e c o m p o sit io n  in s a n d y  s e a  b e d s . T h is a ls o  h igh ligh ts th e  im po rta n ce  
o f m e a su r in g  0 2 f lu x e s  a t  rea listic  p r e s su r e  g ra d ien ts  an d  is o f  d irect r e le v a n c e  to m a n a g e r s  
w ish in g  to o p tim ize  m onitoring p rog ra m s. High r a te s  o f  prim ary production  w e r e  a lso  
m e a su r e d  in t h e s e  s a n d y  e c o s y s t e m s .  F igu re 2  s h o w s  light an d  dark p rofiles o f  o x y g e n  
m e a su r e d  in-situ  a t th e  se d im e n t  su r fa c e  with m ic r o -e le c tr o d e s  d e v e lo p e d  sp ec ifica lly  for  
sa n d  en v iro n m en ts . It c a n  b e  s e e n  that in th e  light th e re  is a  production  o f o x y g e n  at th e  
s e d im e n t  su r fa c e  by d ia to m s. E stim a ted  r a te s  o f  p roduction  w e r e  up to 1g ca rb o n  p er  m2 p er  
d a y . S a n d y  s e d im e n ts  a r e  th erefo re  a n  im portant so u r c e  o f  nutrition for co m m erc ia lly  
im portant fish  s p e c i e s  su c h  a s  sh r im p s w h ich  inhabit n e a r  sh o r e  c o a s ta l  en v iro n m en ts .
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P o te n t ia l  e x p lo i ta t io n  b y  e n d  u s e r s

P e r m e a b le  s a n d y  c o a s ta l  s e d im e n ts  in principle fun ction  like h u g e  sa n d  filters: th e y  r e m o v e  
p articu late an d  d is s o lv e d  s u b s ta n c e s  from  th e  w a te r  co lu m n  an d  th e reb y  a ffe c t  c o a s ta l  w a ter  
quality. T h is e ffe c t  c a n  d e c r e a s e  turbidity an d  r e m o v e  b acter ia  from  th e  w a ter  co lu m n . T h e  
filtered s u b s ta n c e s  a re  d e c o m p o s e d  in th e  se d im e n t  w h ich  le a d s  to nutrient r e le a s e  fuelling  
b en th ic  prim ary p roduction . O b se r v e d  high r a te s  o f  prim ary p roduction  in t h e s e  sa n d y  
se d im e n ts  e m p h a s iz e  their role a s  s o u r c e  o f  nutrition for co m m e rcia lly  im portant s p e c ie s  
su c h  a s  sh r im p s an d  ju v e n ile  fish . T h is finding h a s  m uch  r e le v a n c e  for m a n a g in g  th e  
su sta in a b ility  o f  n e a r  sh o r e  f ish e r ie s . T h e  filtration p r o c e s s  a ls o  h a s  th e  potentia l in rem ovin g  
c o n ta m in a n ts  from  th e  w a te r  co lu m n  s in c e  th e  m ajority o f  tox ic  m a ter ia ls  is  a tta c h e d  to  
p artic les. T h e s e  im portant fu n c tio n s  o f  a d v e c t io n  h igh light th e  n e e d  o f rev isin g  m a n a g e m e n t  
c o n c e p t s  an d  th e  te c h n iq u e s  p resen tly  in u s e  for m onitoring c o a s ta l  e c o s y s t e m s .  C O S A  
resu lts  will p rov id e  a  d a ta b a s e  that fa c ilita te s  s u c h  a  rev is io n . T h e  resu lts  o f  th is project will 
a ls o  p rovid e  th e  g e n e r a l public an d  p olicy  m a k e rs , w h o  v a lu e  sa n d y  e c o s y s t e m s  for their  
recrea tion a l an d  e c o n o m ic a l v a lu e , with a  n e w  p e r sp e c tiv e  on  h o w  t h e s e  e c o s y s t e m s  
fun ction  an d  their im portant role in m aintain ing th e  en v iro n m en ta l h ea lth  o f  c o a s ta l  a r e a s .
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Detection and Analysis of Nutrient Limitation -(DANLIM)
Lignell, R .1, Thing stad, F.2, Geider, R.3, Conley, D.4, Tamminen, T.5, Olli, 

K.6, Jensen, M.Hj.7, Andersen, T.8

1 Finnish Institute o f Marine R esea rch , Finland; 2U niversity o f B ergen , Norway: 
3U niversity o f E sse x , UK; 4National Environm ental R esearch  Institute, Denmark; 
5Finnish E nvironm ent Institute, Finland; 6U niversity o f Tartu, Estonia; 7F yns Amt, 

Denm ark; 8N orw egian Institute for W ater R esea rch , Norway

C on tract N o : E V K 3 -2 0 0 1 -0 0 0 4 9 P roject duration : 0 1 /2 0 0 2  -  1 2 /2 0 0 4

P roject b u d g e t  : €  2  8 0 0  0 0 0 E C  contribution  : €  1 7 0 0  0 0 0

W e b site  : httD://w w w .fim r.fi//fi/tu tk im u s/tu tk im usalu eet/m u u  tutk im us/danlim .h tm l

Objectives
DANLIM t e s t s  th e  app licab ility  o f  n e w  fu n d a m en ta l sc ien tif ic  k n o w le d g e  in d e c is io n  m aking  
a n d  m a n a g e m e n t  o f  a n th r o p o g e n ic  nutrient load  in c o a s ta l s y s t e m s . W e u s e  a  variety  o f  
s ta te -o f-th e -a r t  m e th o d s  an d  their a d v a n c e m e n ts , ran gin g  from  fluorom etric  t e c h n iq u e s  on  a  
s in g le  ce ll lev e l to v a r io u s a s p e c t s  o f  co m m u n ity  lev e l nutrient r e s p o n s e s  in m e s o c o s m s . T h e  
p h y s io lo g ic a l-sy s te m ic  m e c h a n ism s  controlling natural p h ytop lankton  p o p u la tio n s  are  
a n a ly se d  with a  n e w  th eo retica l m o d e l. All prom isin g  m e th o d o lo g ic a l an d  th eo retica l resu lts  
(including em p irica l b io a s s a y  m o d e ls )  will b e  d e p lo y e d  in a n  a n n u a l m onitoring program  to 
t e s t  their su itab ility  a s  to o ls  for c o a s ta l  z o n e  m a n a g e m e n t . O ur m ain  d e liv era b le  is Guidelines 
for Monitoring Nutrient Limitation in Coastal Waters, prom oting evo lu tio n  an d  unification o f  
E u ro p ea n  m onitoring p rogram s.

Results
T h e  p o te n tia ls  an d  lim itations o f  n o v e l p h o to b io lo g ica l m e th o d s  for c o a s ta l  p r o c e s s e s  
m onitoring w e r e  s tu d ied  a c r o s s  a  r a n g e  o f  sp a tio -tem p o ra l s c a l e s  (from  b o ttle s  to large  
m e s o c o s m s )  an d  le v e ls  o f  fun ction al co m p lex ity  (from  laboratory cu ltu r es to w h o le  p lankton  
fo o d  w e b s ) . T h e  red u ction  in q u an tu m  e ffic ie n c y  o f  nutrient d e fic ien t phytop lan k ton  w a s  
d e m o n str a te d  through  c h a n g e s  in th e  ratio o f  variab le  to m axim u m  f lu o r e s c e n c e  (Fv/F m) o f  
d a rk -a d a p ted  p h ytop lan k ton . H o w ev er , contrary to e x p e c ta t io n s  b a s e d  o n  p rev io u s  
p u b lica tio n s u sin g  laboratory cu ltu res, th e  in tersp ec ific  variability o f  Fv/F m for n u tr ie n t-rep le te  
c e l ls  an d  th e  d e la y  b e tw e e n  nutrient d ep le tio n  a n d  p h y sio lo g ica l r e s p o n s e  s e e m s  to limit th e  
se n s itiv ity  o f  variab le  f lu o r e s c e n c e  a s  a  tool for a s s e s s in g  nutrient lim itation in field  
m e a s u r e m e n ts . It w a s  a ls o  sh o w n  that Fv/F m m e a su r e m e n ts  c a n  n ot b e  ap p lied  for 
d ia zo tro p h ic  (N 2 fixing) f ila m e n to u s b lu e -g r e e n  a lg a e , typ ically  p red om inatin g  in la te su m m e r  
in th e  B altic S e a .

In 2 0 0 3 , tw o natural c o a s ta l  s y s t e m s  (T värm in ne a r c h ip e la g o  an d  O d e n s e  Fjord in northern  
a n d  so u th ern  Baltic c o a s ta l  z o n e s ,  r e sp e c t iv e ly )  w e r e  driven  to  varying d e g r e e s  o f  extrem ity  
in n itrogen  or p h o sp h o r u s  d e f ic ie n c y  in m e s o c o s m s  (5 -5 0  m 3 e n c lo s e d  b a g s )  b y  different 
c o m b in a tio n s  o f d aily  nutrient trea tm en ts  (N H 4, P 0 4, g lu c o s e ) .  J u d g in g  from  parallel 2 4 -h  
nutrient trea tm en t b io a s s a y s ,  p h o to b io lo g ica l m e th o d s  (F v/F m v a lu e s )  s e e m e d  prom isin g  in 
a s s e s s in g  p h y sio lo g ica l nutrient lim itation for p h ytop lan k ton . M oreover, th e  p h o sp h a te  
(33P 0 4) turnover turned o u t to b e  a  g o o d  in d icator o f  P  lim itation, sh o w in g  fa s t  turnover ra te s  
u n d er P d efic ien t co n d itio n s .

In w h a t w e  b e lie v e  is th e  first u s e  o f  a  m ic r o sc o p e  im ag in g  s y s te m  to a s s e s s  Fv/F m o f  natural 
phytop lan k ton , phytop lan k ton  co n ta in e d  c e l ls  w ith a  r a n g e  o f  Fv/F m v a lu e s , ind icating both  
"healthy" an d  "moribund" c e l ls  w ithin th e  s a m e  a s s e m b la g e .  T h u s, bulk m e a su r e m e n ts  o f  
co m m u n ity -lev e l v a r ia b le s  m a y  m is s  ce ll a n d  s p e c ie s - s p e c i f ic  variability that m a y  b e
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Background
M ism a n a g em en t o f  n u tr ien ts in th e  D a n u b e  Basin h a s  led to  s e v e r e  e co lo g ica l p ro b lem s, 
a m o n g  th e m  th e  d eteriora tion  o f  g ro u n d w a te r  and th e  eu trop h ica tio n  o f  rivers, la k es and  
e sp e c ia lly  th e  Black S e a . T h e s e  p ro b lem s are  d irectly  re la ted  to  soc ia l and  e c o n o m ic  is s u e s  
( e .g .  drinking w a ter  su p p ly , tou r ism  and fish ery  a s  su ffer in g  se c to r s ;  agricu lture , nutrition , 
industry  and  w a s te  w a ter  m a n a g e m e n t  a s  resp o n s ib le  se c to r s ) .  If th e  e c o n o m y  will b e  
reco v e red  an  in c r e a se  o f  n u trien t e m iss io n s  can  b e  e x p e c te d . T h e in terrelation  b e tw e e n  
nu trient m a n a g e m e n t  in th e  c a tc h m e n t a r e a , th e  tran sp o rt in th e  D an u b e River sy s te m  and  
th e  m ixing z o n e  o f  D an u b e river in W estern  Black S e a  h a s  to  b e  in v estig a ted  in ord er  to  
r eco m m en d  proper m e a su r e s  w hich  co m b in e  e c o n o m ic  d e v e lo p m e n t  an d  low  nutrient 
e m iss io n s  in to  th e  h y d ro sp h ere . In ord er to  r eco m m en d  proper m a n a g e m e n t  for pro tection  
o f  th e  w a ter  sy s te m  in th e  D an u b e Basin an d  th e  Black S e a , th e  in terd iscip linary a n a ly sis  o f  
th e  D a n u b e  c a tc h m e n t, th e  D an u b e River s y s te m  an d  th e  m ixing z o n e  o f  D an u b e river in 
W estern  Black S e a  h a s  to  b e  furth er d e v e lo p e d .

General objectives of the daNUbs project are
• to  im prove th e  k n o w le d g e  on  th e  so u r c e s , p a th w a y s , s to c k s , lo s s e s  an d  s in k s o f  

n u tr ien ts in a large river ca tc h m e n t,

• to  im prove th e  k n o w le d g e  on  th e  e f fe c ts  o f  n u tr ien ts (n itr o g e n , p h o sp h o ru s and  
silica) on  th e  rece iv in g  e c o s y s t e m s  w ith  sp ec ia l e m p h a s is  on  th e  co a sta l a r e a s ,

• to  d e v e lo p , im prove an d  co m b in e  m a n a g e m e n t  to o ls  for n u tr ien ts in th e  D an u b e  
B asin s and

• to  d e v e lo p  sc e n a r io s  and  p r o g n o se s  for n u trien t m a n a g e m e n t  and  its e f fe c t  on  w a ter  
q uality  an d  th e ir  c o n s e q u e n c e s  on  th e  so c io -e c o n o m ic  d e v e lo p m e n t in th e  D anubian  
c o u n tr ies.

T h e  D an u b e c a tc h m e n t o ffer s  th e  u n iq u e p ossib ility  to  in v e st ig a te  th e  re la tion sh ip  b e tw e e n  
d ram atic e c o n o m ic  c h a n g e s  and w a ter  quality  d e v e lo p m e n t in full s c a le  an d  real t im e . It a lso  
o ffe r s  a u n iq u e op p ortu n ity  for th e  verification  o f  th e  m o d e ls  d e v e lo p e d .

Expected impacts
Q uality o f  h u m an  life an d  h ea lth  are  stro n g ly  re la ted  to  a g o o d  e co lo g ica l s ta tu s  o f  th e  
e n v iro n m en t. Im p ro v em en t o f  w a ter  quality  in th e  D an u b e Basin an d  in th e  W ester n  Black
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S e a  is stro n g ly  in flu en ced  by th e  quality  o f  nu trient m a n a g e m e n t  In th e  D a n u b e  Basin. 
Natural sy s t e m s  h a v e  to  b e  m a n a g e d  an tic ip a tory  a s  th e  p r o c e s se s  re la ted  so m e t im e s  rea ct  
s lo w ly  an d  It m igh t ta k e  d e c a d e s  until th e  e f fe c t iv e n e s s  o f  m e a su r e s  ta k en  b e c o m e s  
a p p a ren t. T h er e fo re  political d e c is io n s  m u st b e  b a se d  on  so u n d  k n o w le d g e  an d  h a v e  to  b e  
su p p o rted  b y  e f fe c tiv e  m a n a g e m e n t  to o ls . T h is Is e x tr e m e ly  Im portant In a h e te r o g e n e o u s  
a rea  like th e  D an u b e  Basin w ith Its v a r ie ty  o f  n eig h b o u r in g  co u n tr ie s  w ith d ifferen t political 
a n d  e co n o m ica l b ack grou n d .

Results and conclusions up to  now
T h e m odellin g  an d  u n d ersta n d in g  o f  th e  nu trient tran sp o rt and  o f  th e ir  e f fe c t  on  th e  W estern  
Black S e a  a llo w s th e  fo llow in g  co n c lu sio n s:

•  T h e  situ a tion  In th e  W estern  Black S e a  co a sta l area  h a s  Im proved sign ifican tly  In th e  last 
d e c a d e :

•  red u ced  eu trop h ica tion
•  th e  a n a ero b ic  c o n d itio n s  a t  th e  b o tto m  o f  W BSC, Indicators o f  eu tro p h ic a tio n , h a v e  

nearly  c o m p le te ly  d isa p p ea red  In 2 0 0 0 -2 0 0 2
•  reg en er a tio n  o f  z o o b e n th o s  and
•  reg en er a tio n  o f  p h ytop lan k ton .
•  th e  fish  s to c k  Is o u t o f  b a la n ce  still.
•  P -load s: m in u s 5 0  %  sin c e  1 9 9 0 .
•  P Is th e  lim iting nu trient n o w .
•  T h e  reco v ery  o f  th e  e c o n o m ic  situ a tio n  In th e  CEE co u n tr ie s  m igh t lead  to  Increasing  

nu trien t lo a d s to  th e  B lack S ea  ( e .g .  a gricu lture , fertiliser Industry, se w e r  d e v e lo p m e n t,  
Increasing u se  o f  d e te r g e n ts ) .

•  m e a su r e s  to  k e e p  e m iss io n s  o f  e a s ily  a va ilab le  d isso lv ed  P -co m p o u n d s low:
•  P -free  d e te r g e n ts ,
•  P -rem oval a t  w a s te  w a ter  tr e a tm e n t p lan ts
•  a v o id a n c e  o f  agricu ltural p o in t so u r c e s
•  Erosion p reven tion  Is Im portant to  red u ce  th e  Input o f  particu late p h o sp h o ru s Into th e  

river s y s te m  and th e  Black S e a  w hich  se r v e r s  a s  a p o ten tia l P -so u rce  for a lg a e  grow th  
e v e n  If It Is n o t Im m ed iate ly  a va ilab le .

•  m e a su r e s  to  d e c r e a s e  e m iss io n s  o f  N itrogen:
•  o p tim ise d  agricu lture b a se d  on  b e s t  ava ila b le  te c h n iq u e s /p r a c t ic e ;  a s  th e  s y s te m  r ea c ts  

s lo w ly  e f fe c ts  will n o t b e  v isib le  Im m ediately .
•  N -rem oval a t tr e a tm e n t p la n ts can  c o m p e n s a te  for th e  In creased  n itrogen  e m iss io n s  

from  d e v e lo p in g  agricu lture In th e  e a s te r n  D anubian  co u n tr ies .
•  T h e  d e v e lo p m e n t  o f  se w e r  s y s t e m s  will lead  to  an In crea se  o f  nu trient d isc h a r g e s  to  

th e  rivers If th e  w a s te  w a ter  Is trea ted  w ith o u t n u trien t rem oval (If m ech an ica l or 
bio log ica l tr e a tm e n t w ith  C -rem oval o n ly ).

•  T h e  D an u b e D elta h a s  a m inor fun ction  In r e s p e c t  to  n u trien t reten tion

T h e p roject a lm s to  a c h ie v e  th e  e lab oration  o f  a b a sis  for political d ec is io n  m aking th a t  h a s  
to  b e  b a se d  on  a large c o n s e n s u s  o f  co u n tr ie s  Involved . T h e  p oten tia l u se r s  o f  th e  p ro jects  
resu lts  will b e  b oth  International o rg a n isa tio n s  like th e  In tern ational C om m ission  for  
Protection  o f  th e  D a n u b e  River an d  re lev a n t g o v ern m en ta l In stitu tion s o f  th e  D anubian  
C ou n tr ies In ord er to  a c h ie v e  an e f fe c tiv e  river basin  m a n a g e m e n t  an d  to  perform  so u n d  
political d ec is io n  m aking . T h e  m eth o d o lo g ica l ap p roach  will b e  ap p lica b le  to  o th e r  river 
b a sin s  an d  co a sta l sy s te m s .
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im portant in u n d ersta n d in g  b loom  d y n a m ic s . At that, w e  foun d  that in o sm o r e g u la tio n  m arine  
b acter ia  su b stitu te  o rg a n ic  o sm o ly te s  with M g++ in C -d efic ien t s itu a tio n s , s u g g e s t in g  a  
s e n s it iv e  m eth o d  for d e te c t in g  e c o lo g ic a l  s itu a tio n s  with C -lim ited b acteria . C o n v e n ie n t  and  
reliab le  to o ls  for identification  o f  th is e c o lo g ic a lly  an d  b io g e o c h e m ic a lly  im portant fea tu re  
h a v e  s o  far b e e n  m iss in g .

M oreover, a  s e n s it iv e  an d  c o s t-e ffic ie n t  nutrient b io a s s a y  ex p er im en ta l protoco l (4 8 -h  in vitro 
bottle  in cu b a tio n s  with rep lica ted  m e a s u r e s  an d  factoria l d e s ig n  or all c o m b in a tio n s  o f 
nutrient trea tm en ts)  w a s  foun d  su ita b le  for identification  o f  th e  nutrient that lim its grow th  or 
b io m a s s  a ccu m u la tio n  o f  th e  p lankton  com m u n ity . R o b u st an d  flex ib le  sta tistica l p r o c e d u r e s  
h a v e  b e e n  d e v e lo p e d , en a b lin g  beautifu l quality  control, a n a ly s is  an d  c la ss if ic a tio n  o f  t h e s e  
e x p e r im e n ts  to  fo s te r  their u s e  in routine c o a s ta l  m onitoring p rog ra m s. A  th eo retica l m o d e l 
w a s  d e v e lo p e d  to plan th e  m e s o c o s m  e x p e r im e n ts , an d  in 2 0 0 4  it will b e  u se d  to interpret 
th e  r e s p o n s e s  o f  th e  p lankton  fo o d  w e b  (i.e . th e  c a u s e -e f f e c t s  b eh in d  th e m ) e v o k e d  by  
d ifferent nutrient trea tm en ts  in th e  m e s o c o s m s .  Finally, a  s ta te -o f-th e -a r t  m onitoring program  
is  b e in g  c o n d u c te d  to u n c o v e r  c o n d itio n s  re lev a n t in g o v ern in g  nutrient lim itation of  
phytop lan k ton  in O d e n s e  Fjord. T o sh a r p e n  th e  picture, p rom isin g  nutrient b io a s s a y  an d  
f lu o r e s c e n c e  m e th o d s  a re  in clu d ed  a lo n g  with b a s ic  m onitoring v a r ia b les.

Relevance for society
T h e  control o f  nutrients from  land to th e  s e a  h a s  b e e n  a  c o n te n tio u s  is s u e  in m a n y  co u n tr ies, 
with sc ien tif ic  d e b a te s  regard in g  nutrient lim itation p la y ed  ou t in nation al m ed ia  o u tle ts  in 
s e v e r a l  c o u n tr ie s  sh a r in g  c o a s t lin e  o f  th e  B altic S e a  an d  th e  North S e a ,  e s p e c ia lly  in 
S c a n d in a v ia . T h e s e  d e b a te s  c o n c e r n  d irectly  targetin g  o f  c o n s id e r a b le  en v iro n m en ta l  
in v e s tm e n ts  to rem ova l o f  a n th r o p o g e n ic  n itrogen , p h o sp h o r u s , or both , i.e . reliab le  
identification  o f th e  limiting nutrient in th e  c o a s ta l  a r e a s .

Nutrient lim itation is a  c o r n e r s to n e  c o n c e p t  for su s ta in a b le  m a n a g e m e n t  o f  all a q u a tic  
en v iro n m en ts . H o w ev er , a t p r e se n t  n o  c o m m o n ly  a c c e p te d  an d  routinely  utilized  m e th o d s  to  
a s s e s s  nutrient lim itation a re  a v a ila b le  for m onitoring p rog ra m s. C o st-e ffic ien t m e a s u r e s  to  
r e d u c e  h u m an  im p a c ts  o n  rece iv in g  w a te r s  m u st b e  ta rg e ted  at th e  limiting nutrient(s) for 
e a c h  locality . T h e  ad op tio n  o f  se v e r a l  d irec tiv es  a t th e  E u ro p ea n  lev e l, d ea lin g  with e f fe c ts  o f  
nutrients o n  a q u a tic  en v iro n m en ts , stro n g ly  e m p h a s iz e s  th e  n e e d  to form u late  h a rm o n ized  
E u ro p ea n  s tr a te g ie s  for su s ta in a b le  u s e  o f  e s p e c ia lly  th e  c o a s ta l  e c o s y s t e m s ,  w h ich  
tr a n sc e n d  nation al b o u n d a r ie s . M e a s u r e s  tak en  at th e  R iver B a sin  District le v e l c a n n o t  b e  
o p tim ized  w ithout a  th orou gh  u n d ersta n d in g  o f  th e  m e c h a n ism s  an d  e f fe c ts  o f  nutrient 
lim itation at d ifferent s c a le s .

Potential exploitation by end users
T h e  d e liv e r a b le s  will h a v e  a  r a n g e  o f  a p p lica tio n s , fo ster in g  su s ta in a b le  d e v e lo p m e n t  an d  
p reserv in g  th e  c o a s ta l  en viron m en t:

(i) en v iro n m en ta l d is c u s s io n s  an d  in crea s in g  en v iro n m en ta l a w a r e n e s s  through  th e  public  
m ed ia , b a s e d  o n  th e  n o v e l fin d in g s o n  c a u sa lit ie s  o f  c o a s ta l  eu trop h ica tion

(ii) contributing to th e  evo lu tio n  o f  m onitoring p ro g ra m s e x e c u te d  by p ub lic  a u th orities in th e  
c o a s ta l  z o n e ,  through  d eliverin g  th e  Guidelines for Monitoring Nutrient Limitation in Coastal 
Waters
(iii) contributing to c o s t-e ffic ie n t  m a n a g e m e n t  p o lic ie s  ( leg isla tio n  for nutrient rem o v a l) by  
en v iro n m en ta l au th orities , through  a s s e s s in g  p r e fe r e n c e s  for ta rgetin g  nutrient rem oval 
in v e stm e n ts

(iv) providing in c r e a se d  sk ills  an d  n o v e l m e th o d o lo g ie s  for r e se a r c h  o n  a q u a tic  e c o s y s t e m s  
by th e  co n sor tiu m  partners d u e  to th e  a d d e d  v a lu e  o f  th e  project

(v) a d v a n c in g  th e  s ta te -o f-th e -a r t  o f  a q u a tic  e c o s y s t e m  r e s e a r c h  through a c tiv e  
co m m u n ica tio n  o f  th e  r e su lts  to w a rd s th e  in ternational sc ien tif ic  co m m u n ity
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Environmental Design of Low-Crested Coastal Defence 
Structures - (DELOS)

Lamberti, A., Zanuttigh, B .1 

1 D IS T A R T  U n iv e r s ity  o f  B o lo g n a ,  Italy

C on tract N o : E V K 3 -C T -2 0 0 0 -0 0 0 4 1 P roject duration : 0 2 /2 0 0 1  -  0 2 /2 0 0 4
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Objectives
D E L O S a im ed  a t prom oting e ffe c tiv e  an d  en v iro n m en ta lly  co m p a tib le  d e s ig n  o f  low  c r e s te d  
s tru ctu res (L C S ) to d e fe n d  E u ro p ea n  s h o r e s  a g a in s t  e r o s io n  an d  to p r e s e r v e  th e  littoral 
en v iro n m en t an d  th e  c o a s t  e c o n o m ic  d e v e lo p m e n t  [1]. S p e c if ic  o b je c tiv e s  a n d  m e th o d s  
w ere:

•  to  provid e an  in ven tory  o f  ex is tin g  LCS an d  a literature b a se d  d escrip tion  o f  their  
e f fe c ts ;

•  to  a n a ly se  LCS h y d rod yn am ics , stab ility  an d  e f fe c ts  on  b ea ch  m o rp h o lo g y  b y  su r v e y s  
on  s i t e s ,  laboratory e x p e r im e n ts  an d  num erical m odellin g;

•  to  in v e st ig a te  th e  im p a c ts o f  LCS on  b iod iversity  an d  fu n ction in g  o f  co a sta l  
a s s e m b la g e s  by o b se r v a tio n s  an d  field ex p er im en ts;

•  to  d e v e lo p  a g en era l m eth o d o lo g y  to  q u an tify  b e n e f its  for " In tegra ted  C oasta l Z on e  
M a n agem en t"  b a se d  on  C o n tin g en t V aluation  m o n e ta ry  v a lu e s  in d ifferen t E uropean  
co u n tr ies;

•  to  p rovid e local a u th o r ities  w ith  v a lid a ted  o p era tion a l g u id e lin e s  for th e  d e s ig n  o f  LCS 
b a se d  on  th e  k n o w le d g e  a c h ie v e d  w ithin DELOS. Results

E c o lo g ica l e f fe c ts  o f  L C S a r e  s ite -sp e c if ic  reflecting  th e  co m p lex ity  a n d  variability o f  natural 
s y s t e m s  [12]. L C S a lw a y s  p r o d u c e s  an  in c r e a s e  in b iod iversity  an d  g e n e r a te s  in sh o re  
s e d im e n ta tio n  that n e g a tiv e ly  a f fe c ts  th e  landw ard so ft  bottom  hab itat [11].

L C S d e s ig n  criteria m u st b e  a d d r e s s e d  to [13]:

•  avo id  th e  d e v e lo p m e n t  o f  in sa lu b riou s a r e a s  in th e  p ro tec ted  z o n e  by in crea sin g  th e  
w a ter  flow  th ro u g h  th e  stru ctu res;

•  p ro m o te  th e  d e v e lo p m e n t o f  sa lu b r io u s a r e a s  in th e  p ro tec ted  z o n e  by in creasin g  th e  
w a ter  flow  th ro u g h  th e  stru ctu res;

•  red u ce  to  th e  m in im um  LCSs len gth  to  avo id  la r g e -sc a le  e f fe c ts  o f  h ab ita t lo ss , 
fra g m en ta tio n  an d  co m m u n ity  c h a n g e s ;

•  in c r e a se  stru ctu re  stab ility , m in im ise  m a in te n a n c e  w o rk s an d  m a n a g e  h u m an  u sa g e ,  
to  facilita te  se tt le m e n t/p e r s is te n c e  o f  a lg a e  an d  m arine in v er teb ra te s  an d  red u ce  
e p h em era l g r e e n  a lg a e ;

•  avo id  silta tion  and  scou rin g  th a t are  fe lt  a s  d istu rb a n ces  for a b u n d a n c e  and  
co m p o sit io n  o f  ep ib io tic  a ss e b m b la g e s , for in sta n c e  b y  in creasin g  b erm  w idth;

•  in c r e a se  arm our g e o m e tr y  co m p lex ity  and  h e te r o g e n e ity  th a t  p ro m o te  s e tt le m e n t  o f  
o r g a n ism s and  e n h a n c e  d iversity;

•  a s s u r e  stru ctu re  su b m e r g e n c e  in low -tid e  to  avo id  c o n se q u e n t  ex s icca tio n  o f  
co lo n isin g  o r g a n ism s.T h e  con stru ctio n  o f  L C S s for b e a c h  p rotection  is ‘ju stified ’ from

an  e c o n o m ic  point o f  v iew  b y  th e  CVM su r v e y s  carried  ou t w ithin D E L O S. T h e  v a lu e  o f  
e n jo y m e n t o f  a  b e a c h  visit is  in a v e r a g e  2 5  €  p er  p erso n  p er  d a y . B e a c h  e r o s io n  p r o d u c e s  a  
lo s s  o f  v a lu e  o f  a b o u t 50% ; m o reo v er , th e  20%  o f  in terv iew ed  d e c la r e d  that w ou ld  h a v e
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n e v e r  v isited  th e  b e a c h  after  th e  f o r e s e e n  e r o s io n  in ten  y e a r s . L C S d e s ig n  criteria sh a ll 
a c c o u n t  for th e  p r e fe r e n c e s  that p e o p le  e x p r e s s e d  [2]:

•  su b m e r g e d  stru c tu res for a e s th e t ic  re a so n s;
•  g r o y n e s  for w a ter  quality  and  recreation al activ ities .

A  B en efit T ran sfer  F unction  w a s  p rep ared  with c o e ff ic ie n ts  that sh o u ld  b e  ca lib rated  on  th e  
s ite  u n d er  a n a ly s is .

T h e  e n g in e e r in g  resu lts  ca n  b e  su m m a r ise d  by m eth o d o lo g y .

Site-monitoring [3] im proved  th e  k n o w le d g e  o f  m o rp h o -d y n a m ic  ev o lu tio n  [9] in p r e s e n c e  o f  
d ifferent in tervention  ty p e . C urrents a t  g a p s  a p p e a r  to  h a v e  a  stron g  in flu en ce  on  loca l sc o u r  
[9], L C S stab ility  [10] an d  sw im m in g  sa fe ty .

Laboratory experiments a llo w ed  to c o v e r  th e  lack  o f  inform ation on  w a v e s  an d  cu rren ts  
in teraction  with L C S both in 2 D  an d  3 D  co n d itio n s . [4]. S tability  [10], break in g  [5], 
o verto p p in g  [7], filtration, tra n sm iss io n  [6] w e r e  e x a m in e d  an d  p a ra m etr ised  a fter  h aving  
identified  th e  m o st  re lev a n t p r o c e s s  p a ra m ete rs .

Numerical modelling p ro d u ced  n e w  va lid a ted  2 D  an d  3D  to o ls  an d  ca lib rated  e x is te n t  m o d e ls  
[8]. M o d e ls  a re  a b le  to a c c u r a te ly  predict m o st  im portant p r o c e s s e s  a s  overto p p in g  an d  
tra n sm iss io n ; th e  rep resen ta tio n  o f m o rp h o -d y n a m ic  e f fe c ts  a t loca l s c a le  [9] is  still u n certain  
b e c a u s e  o f  s c a le -e f fe c t s .

T h e  m o st  s ign ifican t P roject g lob a l resu lt c o n s is t s  o f  Design Guidelines for L C S con stru ction  
c o v er in g  e c o n o m ic , so c ia l, e c o lo g ic a l  an d  e n g in e e r in g  a s p e c t s  [1].

Potential exploitation by end users
P roject resu lts  w e r e  sh a r e d  with e n d -u s e r s  during M eetin g s  an d  W o rk sh o p s . T h e  
m eth o d o lo g ica l a n d  m a n a g e r ia l k n o w le d g e  a c h ie v e d  by D E L O S w a s  d is s e m in a te d  in th e  
final w o rk sh o p , w h ich  w a s  en tirely  d e v o te d  to  p r e se n t  a n d  d is c u s s  th e  d e v e lo p e d  to o ls . In 
ord er to  g u a r a n te e  th e  u p -ta k e  o f  inform ation an d  facilita te  th e  exp lo ita tion  o f  th e  project 
o u tc o m e s , D E L O S resu lts  a re  b e in g  fo rm a lised  in a  s e t  o f  op era tio n a l d e s ig n  g u id e lin e s  for  
L C S, that will b e  g e n e r a lly  a p p lica b le  a c r o s s  E u ro p ea n  c o a s t l in e s . Further inform ation a re  
provid ed  b y  public inform ative b o o k le ts  an d  b y  s e le c te d  c o n c lu s iv e  a r tic le s  to  b e  printed on  a  
S p e c ia l I s s u e  o f  C o a s ta l E n g in eer in g  Journal. A  w e b -s ite  w a s  regularly  u p d a ted  with project 
a d v a n c e s  an d  will rem ain  a c t iv e  to d is s e m in a te  m ain P roject re su lts  that will b e  o p e n  to th e  
w h o le  public.

References (all in Coastal Engineering Special Issue for DELOS, to be printed end of 
2004)
[1] Lamberti, A. Environmental design of LCSs: objectives and results.
[2] Polomè, Ph., Marzetti, S., van der Veen, A. Social effects of coastal defence: economics and societal 

demands.
[3] Lamberti, A., Archetti, R., Kramer, M., Paphitis, D., Mosso, C., Di Risio, M. Prototype experience regarding 

LCSs.
[4] Kramer, K., Zanuttigh, B., van der Meer, J. W., Vidal C., Gironella, X. 2D and 3D experiments on LCSs.
[5] Losada, I, Lara, J. L., Damgaard, E. Breaking process, velocities and turbulence intensity around LCSs.
[6] van der Meer, J., Wang, B. Briganti, R., Zanuttigh, B., Gironella, X. Wave transmission (and reflection) at 

LCSs: effects on the spectra and formulae for a conceptual design.
[7] Sanchez Arcilla, A., Caceres, I., Franco, L., Lamberti, A., Zanuttigh, B., Garcia, N., van der Meer, J. Wave 

overtopping and pumping effetcs around of LCSs.
[8] Johnson, H. K , Karambas, Th., Avgeris, J., Zanuttigh, B., Caceres, I., Bellotti, G., Brocchini, M. Modelling of 

wave and currents around submerged breakwaters.
[9] Sumer, B.M., Fredsoe, J., Dixen, M., Lamberti, A., Zysermann, J., Zanuttigh, B., Jimenes, J., Briganti,R. Local 

scour and erosion around LCSs.
[10] Burcharth FI., Vidal, C., Lamberti, A., Franco, L., Noll, A., van der Meer, J. Structural stability, toe protection 

against scour and construction peculiarities of low crested breakwaters
[11] Martin, D., Bertasl, F., Colangelo, M., De Vries, M., Frost, M., Flawklns, S., Macpherson, E., Moschella, P., 

Satta, P., Thompson, R., Ceccherelll, V. Ecological Impacts of LCSs on soft bottoms and mobile fauna: how 
to evaluate and predict the consequences of an unavoidable modification of the native habitats.

272



EurOCEAN 2004 - Proceedings

[12] Moschella, P., Abbiati, M., Aberg, P., Airoldi, L., Bacchiocchi, F., Buechleri, F., Dinesen, G., Frost, M., Gacia, 
E., Granagh, L., Jonsson, P., Satta, P., Sundelof, A., Thompson, R., Hawkins, S. LCSs as artificial habitats 
for marine life: what lives where and why?

[13] Airoldi, L., Abbiati, M., Hawkins, S., Jonsson, P., Martin, D., Moschella, P., Sundelof, A., Thompson, R., 
Aberg, P. An ecological perspective on the deployment and design of LCS and other hard coastal defence 
structures.

273



EurOCEAN 2004 - Proceedings

Dissolved organic matter (DOM) in coastal ecosystems: transport, 
dynamics and environmental impact -  (DOMAINE)

S0ndergaard, M.
F reshw ater Biological Laboratory, University o f  C o p en h a g en , Denm ark fM Sonderaaard@ zi.ku .dk')

Contract No: EVK3-CT-2000-00034 Project duration: 01/2001 -  12/2003
Project budget: € 2768453 EC contribution: € 1499215
Website: www.domaine.ku.dk

Objectives
Through the history of eutrophication of aquatic ecosystems the effects of inorganic nutrients have been in 
primary focus -and for good reasons; however, the management and scientific communities have partly 
overlooked the huge amounts of nitrogen, phosphorous and oxygen demand embedded in terrestrial DOM 
transported to coastal waters. Furthermore, as DOM also controls to a large extent, the light climate of 
aquatic systems and functions as a ligand for metals and organic micro pollutants there are good reasons 
not to overlook the ecological effects of DOM. It is pertinent to learn more about DOM, both with respect to 
quantities in transport from land to sea and on which time scales it releases N, P and oxygen demand, how 
land use affects its export and the consequences of this. Finally, it deserves consideration from a 
management perspective, particularly within the context of the Water Framework Directive.
The overall aim of the project is to provide a better understanding of the terrestrial export of dissolved 
organic matter and its fate and impacts on coastal ecosystem functioning, i.e. the storage and cycling of 
carbon, nitrogen and phosphorous. More specifically it is the objectives

• to quantify the annual DOM export from four different European regions (Finland, Wales, France and 
Denmark)

• to relate the export to climate, land use and geographical location
•  to develop DOM export models for managerial purposes

Results
1 ) During this project we have developed cheap and easy optical methods (absorption and
fluorescence spectrometry) to quantify and characterise coloured DOM components and can follow how 
terrestrial DOM in coastal waters is removed and transformed by microbial uptake and photochemical 
processes, and diluted by DOM produced within aquatic systems.

30

jg"

Fig, 1. Fluorometric analysis of DOM sampled in the upper reaches of Hansted Stream, at the outlet of a eutrophic lake 
and in the estuarine end-member Horsens Fjord. Eight compound groups were identified and it is shown how there is a 
shift in the relative distribution of the allochthonous compound groups 1, 2, 3 and 4 moving from the steam to the fjord 
dominated by the anthropogenic compound group 6, and autochthonous compound groups 7 and 8. The values are 
averages for 14 samples covering one year.

111 D 2 D3

I n  r
□  4 1 5  B 6  ■  7 □  8 1

i k i t l
F orest stream , 1 1 12uM  DOC Hansted outflow, 486uM  DOC Outer estuary, 233uM  DOC
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2) From in tensive se a so n a l sam pling ca m p a ig n s w e  h av e  constructed  a  d a ta b a se  on
DOM con cen tration s and export at a  European clim ate and land u se  sc a le .

Table 1. Average values of selected land use cover variables in the DOMAINE study catchments.
Forest Agricultural

land
%

Lakes Wetlands

Finland (n=9) 48 12 5 27
Denmark (n=10) 15 66 0.7 3
UK (n=10) 6 56 4 0.8
France (n=5) 43 14 0 0

Table 2. Average concentrations and annual export of DOC, DON and DOP in the DOMAINE catchments.

DOC DON DOP DOC DON DOP
pmol I'1 mmol m'2 yr'

Finland (n=9) 1121 36 0.25 340 11 0.076
Denmark (n=10) 602 78 1.1 210 26 0.34
UK (n=10) 462 25 0.59
France (n=5) 149 8.4 0.46 72 4.2 0.10

Potential exploitation
From GIS a n a ly se s  o f land u se  in sp ec ific  ca tch m en ts it is now  p o ss ib le  to construct m anagerial 
sc e n a r io s  and predict the e ffe c ts  o f c h a n g e s  in land u se  on th e  coasta l load o f DOM. Fig. 2 sh o w s  
the c o n se q u e n c e s  o f reducing the agricultural area  in the D anish  m odel catch m ent by 25%  and to 
c h a n g e  th e se  to forest and w etlan d s. W hile the export o f d isso lv ed  organ ic carbon and nitrogen  
(DO C and DON) in crea se , the export o f d isso lv ed  organ ic p h osp h orou s (D O P) d e c r e a s e s . For the  
inorganic s p e c ie s  the export o f both N and P will d e c r e a s e  by the su g g e s te d  c h a n g e  in land u se .
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0,25 - DOC
T—
>
<N
E
o
E

0,05 -

2004 model
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CÜ 0.04
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DOP
>.
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E
o
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Fig. 2. A com parison  o f  p resen t and m odelled  c h a n g e s  in the export o f DOM s p e c ie s  from a  
D anish catch m ent. F lansted S tream , V ejle County.
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Past, Present and Future Catchments Changes and their 
Impact on the Coast (EUROCAT)

Salomons, W. 1,

1 1n stitu te  fo r  E n v ir o n m e n ta l  S t u d ie s ,  F r e e  U n iv e r s ity  A m s t e r d a m , T h e  N e t h e r la n d s
(wim. salomons@home. nl).

C ontract N o  : E V K 1 -C T -2 0 0 0 -0 0 0 4 4 P roject duration : 0 2 /2 0 0 1  -  0 2 /2 0 0 4

P roject b u d g e t  : €  5  0 0 0  0 0 0 EC contribution  : €  3  0 0 0  0 0 0

W e b site  : h ttp ://w w w .iia -cn r .u n ica l.it/E U R O C A T /o ro iec t.h tm

Objectives
T h e  c o a s ta l  z o n e  is u n d er  h e a v y  p r e s su r e  from  la n d -b a se d  a c tiv ities  lo c a te d  in th e  
c a tc h m e n t o f  rivers. Traditionally, both sc ien tif ic  r e se a r c h  an d  th e  g o v e r n a n c e  fram ew ork  
h a v e  trea ted  c a tc h m e n ts  an d  c o a s t s  a s  s e p a r a te  en titie s . H o w ev er , it is  in crea s in g ly  
r e c o g n is e d  that th e y  sh o u ld  in fa c t  b e  trea ted  a s  an  in tegrated  w h o le , e n c o m p a s s in g  both  
en v iro n m en ta l an d  s o c io e c o n o m ic  an d  political s y s t e m s .

T h e  E uroC at project w a s  e s ta b lish e d  with a n  in teg ra ted  p e r sp e c tiv e  an d  an alytica l 
fram ew ork  in m ind. A c r o s s  s e v e n  reg ion a l c a s e  s tu d ie s , loca l t e a m s  o f  natural an d  so c ia l  
s c ie n tis ts  u s e d  a  c o m m o n  interdiscip linary str a te g y  to:

•  Id en tify  th e  Im pacts on  th e  c o a s t
•  In te r fa c e  b iop hysica l c a tc h m e n t an d  co a sta l m o d e ls  w ith  so c io -e c o n o m ic  m o d e ls
•  D ev e lo p  reg ion al en v iro n m en ta l c h a n g e  sc e n a r io s  (2 0 0 1 -2 0 2 0 )
•  Link sc e n a r io s  w ith  th e  m od ellin g  to o lb o x  to  e v a lu a te  p lau sib le  fu tu res
•  E valuate th e  resea rch  o u tc o m e s  w ith  reg ion al b o a rd s co n sis tin g  o f  s ta k e h o ld e r s  and  

p olicy  m akers.
T h e  s e v e n  s y s t e m s  c o v e r  all c o a s ta l  
ty p e s  (with th e  e x c e p t io n  o f  fjords) in 
E u rop e an d  d ifferent s o c io -e c o n o m ic  
se tt in g s . T h e  a p p ro a ch  is n o v e l an d  not 
all t e a m s  h ad  d irect e x p e r ie n c e  o f  
w orking a c r o s s  g e o g r a p h ic a l b o u n d a r ie s  
an d  d isc ip lin e s , h e n c e  th e  project h ad  a  
stron g  c a p a c ity  building c o m p o n e n t .

Results
T h e  D P S IR  fram ew ork  w a s  th e  b a s is  for  
a  s c o p in g  a n a ly s is  o f  th e  reg ion a l c a tc h m e n t-c o a s t  c a s e s  (E uroC at, 2 0 0 4 ) . E utrophication  
w a s  c o n s id e r e d  to b e  im portant for th e  V istu la , E lbe, R h in e, H um ber, P o , A x io s  and  
P rovad ijska  S tu d ie s . H ea v y  m e ta ls  w e r e  o f  prim e c o n c e r n  in th e  Idrijca c a s e  stu d y  (m ercury)  
a n d  a ls o  identified  in th e  H u m b er a s  a  m ajor is s u e .  T h e  re lev a n t n u m e r o u s  tr e a t ie s  an d  
p o lic ie s  in th e  v a r io u s  reg ion a l s tu d ie s  h a v e  b e e n  co m p ile d  (L ukew ille (2 0 0 3 ) , a n a ly se d  
(L ed o u x  an d  Turner, 2 0 0 3 a )  an d  put in a n  E u ro p ea n  p e r s p e c tiv e  by H issc h e m o lle r  an d  van  
Tilburg, 2 0 0 4 ) . E xisting m a th em a tic a l m o d e ls  for th e  c a tc h m e n ts  an d  th e  c o a s t  w e r e  
identified  an d  linked. In th is w a y  providing a  first linked m o d e l e x e r c is e  for th e  c a tc h m e n t-  
c o a s t  con tin u u m . K an n en  e t  al ( 2 0 0 4 )  su m m a r iz e s  th e  r e su lts  w ithin E uroC at on  m arine  
m o d e llin g . C a tch m en t m od ellin g  is d is c u s s e d  in d etail in B eh ren d t 2 0 0 4 . S c e n a r io s  a r e  an  
in tegral part o f th e  project. For e a c h  reg ion a l project s c e n a r io s  a d a p te d  to loca l co n d itio n s  
w e r e  d e v e lo p e d  through  sto ry  lin es. In all s tu d ie s  a  B u s in e s s  a s  U su a l (B A U ), P o licy  ta rg e ts  
(PT ) an d  D e e p  G reen  (D G ) w e r e  c o n s id e r e d . T h e  s c e n a r io s  w e r e  u s e d  to g e n e r a te  a n  array  
o f in p uts for th e  c a tc h m e n t-  c o a s ta l  z o n e  m o d e llin g  an d  th e  resu lts  w e r e  a n a ly se d  in term s o f
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their im p a c ts  on  nutrients red u ctio n s. R e su lts  w e r e  a n a ly se d  e ith er  a s  co n cen tra tio n  o f  
nitrogen  a n d  p h o sp h o r u s , by u sin g  th e  TRIX in d icator or b y  a  n ew ly  d e v e lo p e d  indicator  
b a s e d  o n  e c o s y s t e m  integrity (K an n en  e t  al. 2 0 0 4 ) . T h e s e  resu lts  w e r e  su b je c t  to an  
e c o n o m ic  an d  p o licy  a n a ly s is  (Turner 2 0 0 4 ) . T h re e  rep orts put th e  p an -E u ro C a t project in an  
E u ro p ea n  c o n te x t  (M e y b e c k  e t  al 2 0 0 4 a ,b an d  c).

T h e  co m b in e d  r e su lts  s h o w e d  that e v e n  for th e  m o st  str in g en t an d  p la u sib le  en v iro n m en ta l 
protection  s c e n a r io s , that eu trop h ica tion  will rem ain  a  prob lem  a ffec tin g  th e  e c o s y s t e m  and  
e c o n o m ic  r e s o u r c e s  s u c h  a s ,  for e x a m p le , tourism  an d  m u s se l  farm ing. S tr a te g ie s  to  
c o m b a t eu trop h ica tion  w h ich  in c lu d ed  m a n a g e d  rea lig n m en t a n d /o r  w etla n d  crea tion  
s c h e m e s ,  to g e th e r  with im proved  w a te r  trea tm en t p r o g ra m m e s, or  agricultural zo n in g  an d  
r eg im e  m o d ifica tio n s w e r e , h o w e v e r , m u ch  m ore e f fe c tiv e , in th e  UK an d  T h e  N eth er la n d s  
s c e n a r io s .

Potential exploitation by end users
T h e  E uroC at project w a s  e s ta b lish e d  with  
an  in tegra ted  p e r sp e c tiv e  an d  an alytica l 
fram ew ork  in m ind. In add ition  th e  
reg ion a l t e a m s  in teracted  with their  
s ta k e h o ld e r s  for input an d  a n a ly s is  o f  
p olicy  r e le v a n c e  o f  th e  resu lts:
E xploitation  o f th e  r e su lts  a lrea d y  took  
p la c e  in th e  c o u r s e  o f  th e  project. T o o ls  
a n d  fra m ew o rk s h a v e  b e e n  d e v e lo p e d  
w h ich  fe e d  d irectly  into th e  w a ter  
fram ew ork  d irective  (W F P ). T h is refers in 
particular to th e  in teg ra ted  c a tc h m e n ts -  
c o a s t  a p p ro a ch  an d  th e  linking (too lb o x )  
o f c a tc h m e n t, c o a s t  an d  s o c io -e c o n o m ic  
m o d e ls .

T h e  E u ro p ea n  Integration (M ey b a ck  e t  al. 2 0 0 4 ) )  a re  re lev a n t for su p ra -n a tio n a l b o d ie s . 
F inally th e  reg ion a l r e su lts  an d  th e  E u ro p ea n  Integration  fe e d  into th e  g lo b a l netw ork  of  
L o iczB a s in s  c o n s is t in g  o f  s c ie n tis ts  an d  p olicy  m a k e rs . T o o  d a te  th e  inform ation sh a r in g  with 
h a s  b e e n  e x te n s iv e :  21 p e e r  r ev iew e d  h a v e  b e e n  p u b lish ed  an d  a n o th e r  2 2  a re  a lrea d y  
su b m itted  or forth com in g . During th e  lifetim e o f th e  project (2 0 0 1 -2 0 0 4 )  1 1 8  oral 
con trib ution s w e r e  p r e s e n te d  at n a tion al an d  in ternational m e e t in g s  (visit th e  w e b s tite  
(h ttp ://w w w .iia -cnr.un ica l.it/E U R O C A T /project.h tm  ) to d o w n lo a d  th e  d o c u m e n ts  and  
p u b lica tio n s) Key documents.
Behrendt H (2004) Past, Present and future changes in catchment fluxes.230 pp 
Colijn F., A. Kannen and W. Windhorst (2003) List of indicators and critical loads. 38 pp
EuroCat (2004) Scoping studies. 262 pp
Kannen A., W. Windhorst and F. Colijn (2004) Scenario based impact assessments for coastal waters. 354 pp. 
Ledoux L., and K. Turner (2003a) Institutions, stakeholders and potential/actual conflicts of interest and values 

within a given catchment. 71 pp 
Ledoux L., and K. Turner (2003b) Scenario Analysis. 121 pp.
Lukewille A. (2003) Inventory of national and international treaties and regulations relevant for the EuroCat 

catchment case studies. 155 pp 
Meybeck M., J. Vogler, F. Moatar, FI. Duerr, L. Laroche and L. Lachartre (2004B) Analysis of temporal variability 

in river systems. 90 pp
Meybeck M., J. Vogler, K. Turner, M. Flisschemoller and M van Tilburg (2004C) River-Coast Integration in 

European Regional Seas. Part 1: Improving basin-coast integration (Meybeck and Vogler) . Part II: Scenario 
Analysis (Turner). Part III: Institutional Analysis (Flisschemoller and van Tilburg).129 pp 

Meybeck M.„ FI. Duerr, J. Vogler, L. Lacharte and Y. Gueguen (2004A) Space analysis of catchment/coast 
relationships. 166 pp.

Turner K (2004). Assessment of scenarios, policy options and their effectiveness. 382 pp

G LOB A LISATIO N

WORLD
MARKETS

GLOBAL
SUSTAINABILITY
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ENTERPRISE

LOCAL
STEWARDSHIP

PT =  Policy target 
DO =  Deep Oreen

The Business as Usual (BUA), the Policy Targerts (PT) and 
the Deep Grain (DG) EuroCat standard scenarios in the 
concept o f  "Environmental Futures Scenarios (to 2080). 
OST/DTI, Environment Futures, Foresight, OST London. "
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The impact of the Vistula river on the coastal waters of the Gulf 
of Gdansk, Scenarios analyses by ecohydrodynamic model - 

(EUROCAT - PL)
JEDRASIK J1., KOWALEWSKI M1., OLDAKOWSKI B1., NOWACKI J2., KOT-

WASIK A3., NAMIESNIK J3.

U n iversity  o f  G dansk, 2Medical U niversity o f  G dansk, 3G dansk U niversity o f  
T echn ology

Contr. N o. E V K 1 -C T -2 0 0 0 -0 0 0 4 4 P roject duration: 0 1 /2 0 0 1 -0 1 /2 0 0 4

P roject budget:: 81 0 3 5  e EC contribution: 81 0 3 5  e

W eb site : httD://w w w .iia -cnr.un ica l.it/E U R O C A T /D roiect.h tm

Objectives:
An im pact o f  th e  V istula River c a tc h m e n t on  th e  b io log ica l s ta te  o f  th e  o f  Gulf o f  G d an sk  d u e  
to  th r e e  e c o n o m ic  sc en a r io s:

Policy ta r g e ts  - h igh sc en a r io  (5  - 6%  grow th  in GDP in 2 0 0 4 -2 0 2 0 , th is  a llo w s to  rea lize  th e  
Program  o f  M unicipal W a ste w a te r  T r ea tm en t in a g lo m e r a tio n s  b e tw e e n  2 0 0 0  an d  2 0 1 0 ) .  

Policy ta r g e ts  -  low  sc e n a r io  (2  - 4%  grow th  in GDP in 2 0 0 4 -2 0 2 0 , th e  Program  o f  M unicipal 
W a ste w a te r  T r ea tm en t will b e  rea lized  b y  th e  e n d  o f  2 0 1 5 ) .

D eep  G reen  sc e n a r io  ( th e  Program  o f  M unicipal W a ste w a te r  T r e a tm e n ts  until 2 0 1 0 ;  
d e te r g e n ts  w ith o u t p h o sp h a te s  is red u ced  b y  9 0  % , u se  o f  m ineral fertilizers is d e c r e a s in g ).  
T h e p ro jectio n s for a b o v e  sc e n a r io s  d e term in e  th e  d isch a rg e  o f  to ta l N an d  P from  th e  
V istula River in to  th e  G ulf o f  G d a n sk .Results:

Primary production [106 kg/year]

Reference Policy Policy Deep green 
year 2002 targets low targets high

•  R ed u ctio n s o f  b io logical p roductiv ity  for all sc e n a r io s  are  n o t v ery  sig n ifica n t com p arin g  
to  th e  red u ctio n s o f  p h o sp h o ru s lo a d s (from  4 0 .9  %  for th e  Policy ta r g e t  low  sc e n a r io  to  
4 5 .5  %  for D eep  g r e e n  sc e n a r io ).

•  T h e  lo w e s t  b io log ica l p roductiv ity  h a s  b e e n  o b ta in ed  for D eep  g r e e n  sc en a r io : th e
prim ary prod u ction  is 7 .5  %  le s s  th a n  in th e  re fe r e n c e  y ea r  2 0 0 2 .T h e  red u ction  in
b io log ica l p roductiv ity  for Policy ta r g e ts  low  an d  high sc e n a r io s  a re  7 .0  %  and  %  7 .1
r e sp ec tiv e ly  le s s  th a n  in th e  re fe r e n c e  y e a r  2 0 0 2 .

•  T h e  c o s ta l w a te r s  a r e  th e  m o st  b io log ica lly  p rod u ctive  a r e a s  o f  th e  G ulf o f  G d a n sk
including th e  recrea tio n a l a r e a  a lo n g  th e  b e a c h e s  in G d a n sk  an d  a lo n g  th e  V istu la  
L a g o o n  ( th e  red u ction  o f prim ary production  rate in t h e s e  a r e a s  is  rather low).

•  D u e  to  th e  fa c t  that in th e  a n a ly z e d  s c e n a r io s  th e  reduction  o f p h o sp h o r u s  lo a d s  is m uch
h ig h er  (m o re  than  4 0  %) than  n itrogen  lo a d s  ( l e s s  than  10  %) th e  p h o sp h o r u s  b e c o m e s  a  
limiting nutrient in th e  Gulf o f  G d a n sk . Further red u ction  o f  p h o sp h o r u s  load  sh o u ld  lea d
to  th e  red u ction  o f b io log ica l productivity in th e  G ulf o f  G d a n sk .
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Potential exploitation by end users
•  T h e  d e v e lo p e d  3D  m odellin g  m eth o d  a s  w ell a s  th e  o b ta in ed  resu lts  are  o f  sp ec ia l 

In terest for d ec is io n  m a k ers resp o n s ib le  for co a sta l z o n e  m a n a g e m e n t  a t  th e  nation al and  
th e  E uropean level.F u rth erm ore, th e  policy  ta rg e tin g  on  th e  reduction  o f  n u trien ts sh ou ld  
n o t limit to  th e  s in g le  g u lfs  bu t h a s  to  c o v er  th e  w h o le  c a tc h m e n t o f  Baltic S e a .

References:

[1] Kot-Wasik A., Bukowska B., Dabrowska D., Debska J., Pacyna J., NamiesnikJ, Rev. Environ. Contam. Toxicol. 
179, 2003, 1-36

[2] Buszewski B., Kowalska, J. Pacyna, J., Kot, A. and Namiesnik, J. (2001) Journal of Oceanology 31 (1-2), 1-9
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Euro-EcoGeoCentre Romania
Panin N .1

1 N a t io n a l In s titu te  o f  M a r in e  G e o l o g y  a n d  G e o - e c o l o g y  -  G e o E c o M a r , R o m a n ia ,  
B u c h a r e s t  0 2 4 0 5 3 ,  D im itr ie  O n c iu l S t r e e t  N o . 2 3 - 2 5 ;  T e l/F a x :  + 4 0 - 2 1 - 2 5 2 .2 5 .9 4 ;  E -

m ail: p a n in @ g e o e c o m a r .r o

C on tract N o : E V K 3-C T -2002  - 8 0 0 0 6 P roject duration : 0 2 /2 0 0 3  -  0 2 /2 0 0 6

P roject b u d g e t  : €  5 7 9 ,2 0 4 E C  contribution  : €  4 3 5 ,7 1 5

W e b site  : w w w .a e o e c o m a r .r o  link: Euro-EcoGeoCentre - Romania

Objectives

T h e  o b je c t iv e s  o f  th e  project a r e  stru ctu red  in th r ee  m ain  parts a s  fo llow s:

•  Part I - C o n tin u o u s form ation  an d  training o f  y o u n g  s c ie n tis ts  for im proving th e  sc ien tific  
lev e l o f  th e  R o m a n ia n  R&D units;

•  Part II - E n h a n c e d  sc ien tif ic  c o -o p e r a tio n  b e tw e e n  R o m an ian  R&D un its a n d  W e st-  
E u ro p ea n  r e se a r c h  un its by n etw ork ing an d  im proving m obility s c h e m e s ;

•  Part III - E n h a n c e d  lon g-term  c o -o p e r a t iv e  r e se a r c h  a n d  m onitoring o f  th e  R iver D a n u b e-  
its D elta -B la ck  S e a  s y s te m  u sin g  jointly th e  loca l an d  international h u m an  an d  log istic  
r e s o u r c e s . T h is c o -o p e r a tiv e  r e s e a r c h  p ro g ra m m e will a c t  a s  a  “m atrix” a n d  “ca ta ly st” o f  
th e  tw o  p rev io u s  o b je c t iv e s  u sin g  jointly th e  loca l an d  international h u m an  an d  lo g istic  
r e so u r c e s ;  this part will be supported mainly through the Romanian National Research 
Programmes.

The European Commission supports mainly the Part I dedicated to the formation of 
young scientists.

Results
Part I -  C ontinuous form ation and tra in ing  o f young  sc ientists. T h is o b je c tiv e  is 
a d d r e s s e d  e s p e c ia lly  to th e  y o u n g  s c ie n tis ts  from  G e o E c o M a r  an d  g e n e r a lly  from  R om a n ia , 
but a ls o  from o th e r  E u ro p ea n  co u n tr ie s . T h e  o b je c tiv e  is a c c o m p lish e d  through  s e v e n  W P:

WP.1 - Specialised courses (duration two weeks yearly).
For 2 0 0 3 , C o u r se  1 "H ydrological, s e d im e n to lo g ic a l, b io g e o c h e m ic a l p r o c e s s e s  in fluvial, 
d e lta ic  an d  c o a s ta l  m arine e n v ir o n m e n ts” w a s  p la n n e d . T h e  c o u r s e  w a s  h eld  in A u g u st  2 0 0 3  
for 12  d a y s  on b o a rd  o f  R/V “H alm yris” an d  R/V “Istros” in th e  D a n u b e  D elta . T h e  r e se a r c h  
v e s s e l s  w e r e  o ffered  b y  th e  institu te G eo E c o M a r. T h e  n u m b er  o f  s tu d e n ts  w h o  a tte n d e d  (2 3 )  
w a s  a lm o st  tw ice  th e  n u m b er  p la n n e d  (1 2 ). 7  P r o fe s so r s  from  R o m a n ia  an d  2  from  a b road  
p articipated .

WP.2 - Summer schools (10 days yearly).
T h e  first summer school c o v e r e d  a  la rg e  r a n g e  o f  top ics: en v iro n m en ta l c o m p le x  s tu d ie s , 
g e o -e c o lo g y  o f  th e  R iver D a n u b e , its D elta  an d  th e  c o a s ta l  B lack  S e a ;  g e n e s i s  an d  evo lu tion  
o f th e  D a n u b e , o f  th e  D elta  an d  o f th e  B lack  S e a ;  stru ctu re an d  fun ction in g  o f  th e  
c h a ra cter is tic  e c o s y s t e m s  in th e  region; en v iro n m en ta l c h a n g e s  im pact on  a q u a tic  an d  
s e d im e n ta r y  s y s t e m s  an d  m a n y  o th e rs . T h e  s c h o o l w a s  o r g a n ise d  in S e p te m b e r  2 0 0 3  for 12  
d a y s  in th e  D a n u b e  D elta  on  th e  s a m e  v e s s e l s .  A  total n u m b er  o f  2 0  s tu d e n ts  an d  11 
p r o fe ss o r s  (7  from  R om a n ia , 4  from  a b ro a d ) p articipated .

WP.3 - Junior scientists visitors (two young scientists/one month each yearly).
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In 2 0 0 3 , four y o u n g  s c ie n t is ts  (in s te a d  o f tw o) w e r e  su c c e s s fu l ly  trained  ab ro a d  (a t IFR EM ER  
-  B rest, TN O  -  th e  N eth er la n d s, U n iversity  P aris I) for 9 5  d a y s  ( in s te a d  o f  6 0  p la n n ed ).

WP.4 -  Two Ph.D. thesis with double supervision
T w o y o u n g  r e s e a r c h e r s  sta rted  their P h .D . in R o m a n ia  a n d  th e  p r o c e e d in g s  for s ig n in g  
a g r e e m e n ts  for d o u b le  co -ord in ation  (A ix-M arseille  U niversity, F ra n ce . D elft U n iversity  in th e  
N eth er la n d s).

WP.5 -  Workshops
T w o “c o u p le d ” w o r k sh o p s  w e r e  o r g a n ise d  in Jan u a ry  2 0 0 4  (at th e  e n d  o f  th e  first y e a r  o f  
C e n tre ’s  activity). T h e  su b je c ts  w ere : " P r e se n t-d a y  en v iro n m en ta l p ro b lem s o f  th e  L ow er  
D a n u b e  River, including D a n u b e  Delta" and

"N ew  id e a s  for a n  in teg ra ted  o b se r v in g  an d  fo r e c a s tin g  s y s te m  in th e  L ow er D a n u b e  River, 
D a n u b e  D elta  an d  N W  B lack  S e a “. R e p r e s e n ta t iv e s  o f  th e  m o st  im portant p la y ers  
participated . A ctually , t h e s e  w o r k sh o p s  p rep ared  a  larger  in ternational sy m p o siu m  that will 
b e  o r g a n ise d  in April 2 0 0 4  ( s e e  W P .6 ).

WP.6 - Symposia, conferences
T h e  sy m p o siu m  "Abnormal in flu x es into th e  E u ro p ea n  S e a s ,  particularly BAB S e a s  (Baltic, 
A driatic a n d  B lack  S e a s )  -  c a u s e s ,  c o n s e q u e n c e s ,  correctives"  w a s  o r g a n ise d  in April 2 0 0 4  
with th e  participation o f  d ifferent in ternational b o d ie s  a s  E u ro p ea n  C o m m issio n , D a n u b e  
E nvironm enta l P ro g ra m m e, E u ro p ea n  D a n u b e  C o m m iss io n , W W F e tc .

P. 7 - A  dedicated web site for a virtual school and dissemination o f the Centre's results w a s  
established.
Parts II and III -  “Enhanced scientific co-operation with West European research institutes by 
networking” an d  “Enhanced long-term co-operative research and monitoring o f the River 
Danube-its Delta-Black Sea system using jo intly the local and international human and 
logistic resources (a “matrix” and “catalyst” o f the two previous objectives)”.
T h is part o f  th e  project r e p r e s e n ts  th e  su p p o rt for bringing a b o u t th e  c o n v e r g e n c e  o f  C e n tre ’s  
a n d  W ester n  P a r tn ers’ a c tiv ities  in th e  field  o f  th eoretica l a n d  ap p lied  en v iro n m en ta l a n d  g e o -  
e c o lo g ic a l  r e se a r c h  o f  th e  E u ro p ea n  R iver S y s t e m s  ( fo c u s s e d  on  stu d y in g  an d  o b se r v in g  th e  
R iver D a n u b e  -  D a n u b e  D elta  -  B lack  S e a  sy s te m ) . T h e  netw ork ing in c lu d e s  C en tre , o th er  
R o m a n ia n  in stitu tes an d  u n iv ersit ie s  an d  W e st-E u r o p e a n  partners a s  th e  IFR EM ER  -  
F ra n ce , U n iversité  d e  B r e ta g n e  O c c id e n ta le  a t B rest, U n iv ersité  d e  P aris VI, VII an d  II, 
U n iversité  A ix -M a rse illes , U n iversity  o f H am burg -  G erm an y , Institute o f  M arine G e o lo g y  in 
B o lo g n a  -  Italy a .o .

Potential exploitation by end users
Y o u n g  s c ie n tis ts  a r e  th e  prim ary b e n e f ic ia r ie s  from  th e  project. T h e y  a re  e x c lu s iv e ly  profiting 
from  th e  fa c ilities  o ffered  b y  im proving m obility s c h e m e s  an d  th e  ed u c a tio n a l an d  training  
p r o c e s s . S y n e r g e t ic  a p p ro a ch  to c o n tin u o u s e d u c a tio n , e n h a n c e d  in ternational E a s t-W e s t  
co -o p era tio n  a n d  w id er  lon g-term  th eo retica l a n d  ap p lied  sc ien tif ic  r e s e a r c h  on  o n e  o f th e  
la rg est  E u ro p ea n  R iver - S e a  S y s t e m s  is o ffered  through  th e  C entre.

T h e  C en tre  a c tiv ities  h a v e  stron g  r e le v a n c e  for th e  e c o n o m y  an d  for th e  en v iro n m en ta l s ta te  
o f th e  R iver D a n u b e-D e lta -B la ck  S e a  S y s te m  (im proving th e  quality  o f  S c ie n c e ,  im proving  
n av igation  an d  w a ter  u s e ,  e n h a n c in g  co m m e rc ia l w a te r -w a y s  a c r o s s  E u rop e, rehabilitating  
e c o s y s t e m s  an d  b io-d iversity , facilitating d e c is io n s  for e n h a n c in g  th e  e c o n o m ic  stren g th  o f  
th e  reg ion  e tc .) .

T h e  E u ro -E c o G e o C e n tr e  - R o m a n ia  r e p r e se n ts  a  p erm a n en t E u ro p ea n  U nion C o m m issio n  
point o f  c o n ta c t  an d  e ffe c tiv e  p r e s e n c e  in th e  D a n u b e  - B lack  S e a  R eg io n  o f  h igh g e o 
political im p ortan ce.
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Nutrients Cycling and the Trophic Status of Coastal 
Ecosystems - (EUROTROPH)

Frankignoulle, M .1, Borges, A .V .1, Gazeau, F .12, Delille, B .1, 
Schiettecatte, L.S.1, Gattuso, J.-P.2, Rochelle-Newall, E.J.2, González- 

Benitez, N.2, Bonilla-Findji, O.2, Pizay, M.D.2, Wollast, R.3, Vanderborght, 
J.P.3, Chou, L.3, Loijens, M.3, Folmer, I.3, Middelburg, J.J.4, Van-den- 
Meersche K.4, Boschker, H.T.S.4, Veuger, B.4, Duarte, C.M.5, Barron, 

C.5, Navarro, N.5, Iversen, N.6, Elliot, M.7, Hemingway, K.L.7, Burdon, D .7, 
Campuzano-Guillen, F.J.7, Allen, J.7

1 U n iv e r s ité  d e  L iè g e ,  B e lg i u m ; 2 O b s e r v a to ir e  O c é a n o lo g iq u e  d e  V il le f r a n c h e -s u r -  
m e r , F r a n c e  ; 3 U n iv e r s ité  L ibre d e  B r u x e lle s ,  B e lg iu m  ; 4 N e d e r la n d s  In stitu u t v o o r  

O e c o lo g i s c h  O n d e r z o e k ,  T h e  N e t h e r la n d s  ; 5 In stitu to  M e d it e r r á n e o  d e  E s tu d io s  
A v a n z a d o s ,  S p a in  ; 6 A a lb o r g  U n iv e r s ite t ,  D e n m a r k ;  7 U n iv e r s ity  o f  H ull, U n ite d

K in g d o m

C o n ta ct N o : E V K 3 -C T -2 0 0 0 -0 0 0 4 0 P roject duration: 0 2 /2 0 0 1  -  0 2 /2 0 0 4

P roject b u d g e t  : E u ro s 2  2 9 6  7 2 2 EU contribution  : E u ros 1 8 2 8  731

W e b s ite s  : www.ula.ac.be/oceanbio/eurotroDh/www.obs-vlfr.fr/eurotroDh/index.DhD/

Objectives
An e c o s y s t e m  is n e t  au to trop h ic  w h e n  production  o f  o rg a n ic  ca rb o n  is h igh er  than  
c o n su m p tio n . C o n v e r se ly , it is  n et h etero tro p h ic  w h e n  c o n su m p tio n  e x c e e d s  production . 
D e sp ite  its fu n d a m en ta l a s p e c t  in term s o f  carb on  an d  nutrients cy c lin g , th e  n e t m eta b o lic  
s ta te  o f  th e  c o a s ta l  o c e a n  is still a  m atter  o f  d e b a te . R iverin e f lu x e s  o f nutrients an d  o rg a n ic  
ca rb o n  h a v e  b e e n  sign ifican tly  a ffe c te d  b y  h u m an  a c tiv ities  a n d  h a v e  probab ly  m odified  the  
a u to trop h ic  v e r s u s  h etero tro p h ic  b a la n c e  in e s tu a r ie s  an d , locally , in th e  c o a s ta l  o c e a n . A ny  
c h a n g e  or  im p r o v em en t in a n th r o p o g e n ic  ca rb o n  a n d  nutrients lo a d in g s  will a ffec t  th e  trophic  
s ta tu s  o f  c o a s ta l e c o s y s t e m s  in w a y s  that still h a v e  to b e  u n d ersto o d . S p e c if ic  o b je c tiv e s  
included:

•  Q uantification  o f  th e  trophic s ta tu s  o f  c o a s ta l  e c o s y s t e m s  u sin g  d ifferent a p p r o a c h e s  
at v a r io u s  tim e s c a le s .

•  A  b reak d ow n , u n ravelin g  an d  u n d ersta n d in g  o f  th e  nutrient c y c le s  in au to trop h ic  an d  
h etero trop h ic  s y s t e m s .

•  Integration an d  d isse m in a tio n  o f  r e su lts  to  all ap p rop riate  u se r  co m m u n itie s .

Results
T w o m ain  a p p r o a c h e s  w e r e  ap p lied  to stu d y  
e c o s y s t e m  m eta b o lism  during
EU R O T R O PH : 1) com p ila tion  o f  a v a ila b le  
d a ta - s e ts  a t th e  E u ro p ea n  reg ion a l lev e l * *
[1,2] an d , 2 )  th e  co llec tio n  o f  d e ta ile d  field  
m e a s u r e m e n ts  in th e  th r ee  stu d y  s i t e s  
(R a n d e r s  Fjord; S c h e ld t  estu ary; B a y  o f  
P a lm a ). A s  an  e x a m p le  o f  th e  large  n u m b er  
o f sc ien tif ic  o u tc o m e s  o f  th e  project, th e  
F igure b e lo w  s h o w s  th e  m ap  o f  th e  s i t e s  
from  th e  b ib liograph ic d a ta b a s e  o n  Hh 
m eta b o lic  p e r fo r m a n c e s  o f  E u ro p ea n

i W  i f W  E' i ? E I T T  « - E  W E
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c o a s ta l  w a te r s  (a v a ila b le  a t h ttp ://w w w .ob s-v lfr .fr /eu ro trop h /in d ex .p h p ). T h e  o b je c t iv e s  o f  this 
part o f  th e  stu d y  w e r e  to  co m p ile  p u b lish ed  d irect m e a su r e m e n ts  o n  e c o s y s t e m  fun ction , 
e s s e n t ia lly  prim ary production  an d  resp iration  a n d  th en  to u p s c a le  t h e s e  e s t im a te s , an d  to  
c o m p a r e  th em  with indirect e s t im a te s  b a s e d  o n  flux m o d e ls  in th e  c o a s ta l  z o n e  (L a n d -O ce a n  
Interaction in th e  C o a s ta l Z o n e).

By pinpointing se v e r a l r e g io n s  stro n g ly  im p a cted  b y  h u m an  a ctiv ities , th is s tu d y  sh o u ld  b e  
u se fu l for p o licy  m a k e rs  to d e c id e  w h e r e  pollution red u ction  p la n s  a re  stro n g ly  n e e d e d .  
F urtherm ore, th is s tu d y  p o in ted  o u t a  s e v e r e  lack  o f  k n o w le d g e  in m a n y  E u ro p ea n  a r e a s  
w h ich  p rec lu d ed  th e  sa tis fa c to r y  u p sca lin g  o f  e s t im a te s  (for in s ta n c e , N orthern B altic S e a  
an d  E a stern  M ed iterran ean  S e a ) .  T h is p au city  o f  resu lts  for certa in  r e g io n s  c a n  b e  u s e d  a s  a  
g u id e lin e  for th e  s e le c t io n  o f  future sc ien tif ic  field  w ork s it e s .

Potential exploitation by end users
T h e  E U R O T R O P H  project a im ed  to u s e  th e  p ro d u ced  data /in form ation  to im prove  
co m m u n ica tio n  b e tw e e n  s c ie n tis ts  an d  p o licy -m a k ers . It a llo w ed  to s e t  th e  regu latory  
fram ew ork  for th e  project a n d  to co lla te  th e  g a in e d  sc ien tif ic  r e se a r c h  inform ation in an  
a d m in istrative , le g is la t iv e  an d  s o c io -e c o n o m ic  fram ew ork . F ive  individual rep orts p ro d u ced  
during th e  project a r e  d e sc r ib e d  below :

(1) Ecological Impacts and Conceptual Models: B ackgroun d  nutrient le v e ls  a t e a c h  stu d y  
s ite  (includ ing d a ta  from th e  sa m p lin g  c a m p a ig n s )  a re  d e sc r ib e d  an d  s o u r c e s  o f  inputs  
identified . G e n e r ic  c o n c e p tu a l m o d e ls  h a v e  b e e n  d er iv ed , an d  th e  b io log ica l im p a c ts  o f  
eu trop h ica tion  a n d  a s s o c ia t e d  s y s te m  e f fe c ts  d is c u s s e d . S ig n s  an d  sy m p to m s  o f  
eu trop h ica tion  o b s e r v e d  at e a c h  s it e  a re  h igh ligh ted  an d  e x a m in e d .

(2) Ecological Modelling: N u m ero u s m o d e ls  w e r e  r ev iew e d  an d  th e  M OHID m o d e l c h o s e n  
a s  th e  m o st  su ita b le  for all s i t e s .  T h e  m o d e l s e r v e s  a s  a  m a n a g e m e n t  tool for testin g  
d ifferent s c e n a r io s  w h ich  p ro d u ce  eu tro p h ic  sy m p to m s  an d  for d e v e lo p in g  D e c is io n  S u p port  
S y s t e m s  (D S S ) . Im portantly, it p ro v id es  d a ta  for c o s t-b e n e fit  a n a ly s is  by te stin g  different 
nutrient inputs, th e  r e p e r c u ss io n  o f th is in th e  en v iro n m en t, an d  th e  q u antification  o f b e n e fits  
to e a c h  stu d y  a r e a .

(3) Administration & Legislation: E ach  s tu d y  a r e a  is rev iew e d  in relation  to th e  regu latory  
fram ew ork  at a  nation al, E u ro p ea n  an d  in ternational lev e l. T h e  adm in istration  and  
im p lem en ta tion  o f  re lev a n t w a ter  quality leg isla tio n  at e a c h  stu d y  s it e  is  r ev iew e d  an d  
c o m p a r e d , with th e  inform ation p ro d u ced  a llow in g  th e  a s s e s s m e n t  o f differing adm in istration  
a n d  im p lem en ta tion  s tr a te g ie s .

(4) Socio-Economics: T h e  c o s t s  an d  b e n e fits  a s s o c ia t e d  with red u cin g  nutrient inputs a s  a  
resu lt o f im p lem en tin g  r e c e n t w a ter  quality leg isla tio n  a re  a d d r e s s e d . T h e  b e n e f its  o f  
im proved  w a ter  quality in th e  R a n d e r s  Fjord w e r e  a s s e s s e d  u sin g  a  c o n tin g e n t  va lu ation  
a p p ro a ch . T h e  a n a ly s is  p r o v id e s  inform ation an d  a d v ic e  to w a te r  quality  m a n a g e r s  in ord er  
to d e term in e  th e  e ffic a c y  o f  ex is tin g  a n d  future trea tm en t s tr a te g ie s  o n  a  c a tc h m e n t-w id e  
b a s is .

(5) Monitoring and Management: T h is report c o lla te s  th e  m a n a g e m e n t  an d  m onitoring  
i s s u e s  ra ised  within th e  project an d  su m m a r is e s  t h e s e  i s s u e s  for u s e  by leg is la to rs  an d  
a d m in istra tors in a  w a y  w h ich  a llo w s  d isse m in a tio n  o f  th e  r e su lts  to a  w id er  a u d ie n c e .
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A System of Hierarchical Monitoring Methods for assessing changes in 
the biological and physical state of intertidal areas -  (HIMOM) 

Brockmann, C.1, Consalvey, M.2, Forster, R.3, Jesus, B .3, Casey, D .3, 
Van Leeuwe, M .3, van Bernem, C .3; Like, G.-J.3
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C on tract N o  : E V K 3 -C T 2 0 0 1 -0 0 0 5 2 P roject duration : 0 3 /2 0 0 2  -  2 /2 0 0 5

P roject b u d g e t  : €  2 ,2 9 0 ,1 2 4 E C  contribution : €  1 ,8 2 1 ,9 2 4

W e b s ite  : h ttp ://w w w .b ro ck m a n n -co n su lt.d e /h im o m

Objectives
T h e  p rop er m a n a g e m e n t  o f  c o a s ta l e n v iro n m en ts  req u ires ap p rop riate an d  inform ed policy  
d irec tiv es  an d  th e  n e c e s s a r y  com b in ation  o f  to o ls  to carry o u t th e  req u irem en ts  o f  t h e s e  
d irec tiv es . S u c h  a  to o lb o x  m u st in c lu d e  an  a c c u r a te , e ffic ien t a n d  c o s t  e ffe c tiv e  s y s t e m  o f  
m onitoring m e th o d s . HIMOM p ro v id es a  s y s te m  o f  H ierarchical M onitoring M eth o d s (HMM) 
to  d e term in e  s y s te m  c h a n g e  within tidal flat a r e a s . B y en a b lin g  th e  e n d  u se r s  to in teractively  
w ork  on lin e  through th e  in ternet b a s e d  ap p lication  ¡MAP, th e y  ca n  a lso  e s t im a te  th e  c o s t s  o f  
im p lem en tin g  m onitoring s tr a te g ie s  o f  d iffering c o m p le x itie s . T h e  m ain  o b je c t iv e s  or HIMOM  
are:

E u ro p ea n  w id e  a s s e s s m e n t  o f  b io log ica l an d  p h y sica l d y n a m ic s  o f  s e le c te d  intertidal 
e s tu a r ie s  u sin g  r e m o te  s e n s in g  an d  grou n d  m e a s u r e m e n t

Providing c o a s ta l m a n a g e r s  an d  e n d -u s e r s  with a  s y s te m  o f  h ierarch ical m onitoring  
m e th o d s  (HMM)

D em o n stra tio n  o f  th e  ap p lication  o f  th e  HMM c o n c e p t  in co -o p era tio n  with c o n c e r n e d  
m onitoring a g e n c ie s  in loca l e x p e r im e n ts

Results

A  p ractical h a n d b o o k  for carrying o u t m onitoring o f  intertidal a r e a s  with r e c ip e s  for sa m p lin g  
te c h n iq u e s  an d  m e a s u r e m e n t  m e th o d s  a s  w ell a s  d a ta  a n a ly s is  h a s  b e e n  com p iled . Links 
b e tw e e n  th e  p r o to c o ls  sh a ll b e  o r g a n ise d  in a  to o lb o x , r ea d y  to b e  u se d  by th e  End U s e r s .  
T h e  HMM s y s te m , that is re flec ted  in a b o v e  m en tio n ed  to o lb o x , in v o lv e s  3 4  va lid a ted  an d  
t e s te d  p ro to co ls  for grou n d  sa m p lin g , prim ary prod u ction , rem ote  s e n s in g  an d  d a ta  
m a n a g e m e n t .

F ield  m e a s u r e m e n ts  a re  carried o u t e v e r y  2 - 3  m o n th s o v e r  3  y e a r s  in 4  d ifferent t e s t  s i t e s  
sp r e a d  o v e r  E u rop e. T h e s e  s e a s o n a l  m e a su r e m e n ts  in e a c h  te s t  s ite  a r e  perform ed  in order  
to  d e te c t  a n d  c o m p a r e  c h a n g e s  th rou gh ou t th e  y e a r s . In th e  s c o p e  o f  an  intercalibration  
c a m p a ig n  different in stru m en ts an d  sa m p lin g  a s  w ell a s  m e a su r e m e n t  m e th o d s  w e r e  
a d ju ste d . During a  s im u lta n e o u s  field c a m p a ig n  in all t e s t  s i t e s ,  th e  vertica l m igration  o f  
m icro p h y to b en th o s within a  tidal c y c le  w a s  a n a ly se d .

S p ectra l r e f le c ta n c e s , w h ich  a re  m e a su r e d  regularly a s  stan d ard  p a ra m ete r  within th e  HMM, 
links th e  in-situ  m e a s u r e m e n ts  w ith rem o te  s e n s in g  d a ta  s u c h  a s  CA SI or  L a n d sa t im a g e s .  
M eth o d s like NDVI, linear sp e c tr a l u nm ixing or  su p e r v is e d  c lassifica tion  a re  u se d  in ord er to
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retr ieve  s e d im e n t  c la s s if ic a tio n s  an d  a s s e s s m e n t  o f  m icro p h y to b en th o s  in d ifferen t s c a le s .  
L a n d sa t im a g e s  o f  th e  e s tu a r ie s  o f  e a c h  te s t  s it e  h a v e  b e e n  c la s s if ie d  an d  co m p ile d  to th e  
HIMOM E stu ary  A tlas.

Potential exploitation by end users

T h e  link to End U s e r s  is perform ed  o n  th e  o n e  h an d  through  th e  HIMOM to o lb o x  a n d  o n  the  
o th e r  h an d  through  th e  HIMOM ¡M ap, w h ich  is d e s ig n e d  a s  a n  in teractive  tool for m aking  
geo in fo rm a tio n  a v a ila b le  v ia th e  internet.

T h e  HIMOM to o lb o x  will in c lu d e  all p ro to co ls  o f  sa m p lin g  an d  m e a su r e m e n t  m e th o d s  w hich  
con ta in  to d ifferent le v e ls . T h is p ro v id es  th e  End U s e r  with a  h ierarch ical su ite  o f  activ ities  
tha t a re  ta ilored  to th e  sp e c if ic  n e e d s  o f  th e  E nd U ser . A  s o c io -e c o n o m ic  im plication  o f  
c h a n g e  on  m a n a g e m e n t  p ra ctise  h a s  b e e n  in v estig a ted  an d  s o c io -e c o n o m ic  b e n e f its  an d  
re la ted  c o s t-b e n e fit  a n a ly s is  will b e  p r e s e n te d  to in te rest  g r o u p s  a n d  d e c is io n  m a k e rs.

T h e  m ain  p u r p o se  o f  th e  ¡M ap is to  a llo w  e n d  u s e r s  to v is u a lis e  a n d  interpret th is d a ta  
im m ed ia te ly  an d  to g e th e r  with o th e r  d a ta  s e t s  including e a s y  d a ta  up- an d  d o w n lo a d . V isua l 
interpretation a n d  q u e r ie s  o n  all (sp atia l an d  n o n -sp a tia l)  d a ta  is p o ss ib le , a s  w ell a s  
p resen tin g  d a ta  in grap h ica l form  su c h  a s  for e x a m p le  tim e s e r ie s  or  r e f le c ta n c e  sp e c tr a  
m e a s u r e d  at d ifferen t m e a su r e m e n t  p o in ts .

All prelim inary resu lts  o f  HIMOM h a v e  b e e n  p r e s e n te d  to a  grou p  o f  End U se r s  an d  
S ta k e h o ld e r s  in ord er  to  d is c u s s  th e  sc ien tif ic  a c h ie v e m e n ts  with th e  practica l e x p e r im e n ts  o f  
th e  End U s e r s  an d  to d e v e lo p  a  s y s t e m  that fits to their req u irem en ts .
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In-situ automated Monitoring of Trace metal spéciation in 
Estuaries and Coastal zones in relation with the biogeochemical 

processes - (IMTEC)
Graziottin, F .\  Buffle, J.2, Tercier-Waeber, M.-L.2, Turner, D.3, 

Achterberg, P.4, Scarponi, G.5, Koudelka-Hep, M.6
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C on tract N o : E V K 3 -C T -2 0 0 0 -0 0 0 3 6 P roject duration : 1 2 / 2 0 0 0 -  1 1 /2 0 0 3

P roject b u d g e t  : €  1 9 4 9  7 5 5 E C  contribution  : €  9 3 0  0 0 0

W e b site  : w w w .id ro n a u t.it/resea rch  D roiect/IM T E C /im tec.htm l

Objectives
C o a sta l e c o s y s t e m s  a r e  th r e a te n e d  b y  a n th r o p o g e n ic  a c tiv ities  an d  in particular b y  ch em ica l  
pollution. A s s e s s m e n t s  o f  th e  im pact o f  c h e m ic a l p o llu tan ts a r e  p resen tly  very  difficult, 
b e c a u s e  their sp é c ia tio n , i.e . th e  distribution o f  th e  v a r io u s c h e m ic a l fo rm s o f  a  g iv en  
c o m p o u n d , c a n n o t  b e  d e term in ed  a ccu ra te ly  e n o u g h  or a t  a  su ffic ien tly  high tim e freq u en cy .  
T h e  sp e c if ic  o b je c tiv e s  o f  th e  IMTEC project w ere: 1) to d e v e lo p  a n  automated real-time, 
in-situ monitoring buoy supported Multi Physical-Chemical Profiler (MPCP) for tra ce  
m eta l sp é c ia tio n  m e a su r e m e n ts  c o u p le d  to m a ste r  v a r ia b les  in natural a q u a tic  e c o s y s t e m s ;  
2 ) to e x te n s iv e ly  d e p lo y  th e  n o v e l M P C P  an d  c o lle c t  s a m p le s  for laboratory co m p lem en ta ry  
m e a s u r e m e n ts  in th r ee  c o m p le m e n ta r y  c o a s ta l  e c o s y s t e m s  for i) field  valid ation  o f  th e  n e w  
d e v e lo p m e n ts , an d  ¡i) pollution m onitoring an d  c o rre sp o n d in g  b io g e o c h e m ic a l s tu d ie s .

Results
T h e  d e v e lo p m e n t  o f  th e  b u o y  su p p o rted  Multi P h y s ic a l-C h e m ic a l Profiler (M P C P ) h a s  b e e n  
s u c c e s s fu l ly  a c h ie v e d . T h e  M P C P  a llo w s s im u lta n e o u s  in situ , a u to n o m o u s  m onitoring of  
th r ee  sp e c if ic  fra ctio n s o f  C u(ll), P b(ll), C d(ll), i.e .: fr e e  io n s , d y n a m ic  an d  total ex tra c ta b le  
c o n c e n tr a tio n s , w h ich  p lay  im portant role  in term  o f  toxicity, tran sp ort p rop erties  an d  
r e s id e n c e  tim e, a s  w ell a s  m a ste r  v a r ia b le s  (p r e ssu r e , tem p era tu re , pH, o x y g e n , conductiv ity , 
salin ity , red o x  E an d  ch lorophyll a )  d o w n  to 1 5 0  m e te r s . T h e  M P C P  p ro b e  is b a s e d  on  the  
VIP S y s te m  d e v e lo p e d  rece n tly  (MAST-III V A M P project [1]). T h e  h eart o f  th e  VIP p rob e is a  
g e l in tegra ted  m icro e lec tro d e  (GIM E) w h ich  a llo w s th e  sp e c if ic  m e a su r e m e n t  o f  th e  d y n a m ic  
fraction o f  tra ce  m e ta ls , d efin e d  a s  th e  su m  o f th e  free  m eta l io n s  an d  th e  sm a ll lab ile  
c o m p le x e s  with s iz e  o f  f e w  n a n o m e tr e s  [1]. T o  im prove th e  cap ab ility  o f  th e  VIP, th e  
fo llow in g  d e v e lo p m e n ts  w e r e  perform ed: i) a  c o m p le x in g  g e l in tegrated  m icro e lec tro d e  
(CG IM E) for v o ltam m etric  m e a su r e m e n ts  o f  free  m eta l ion c o n cen tra tio n s; ¡i) a  su b m e r s ib le  
FIA s y s t e m  for a u to m a tic , o n -lin e  sa m p le  p re-trea tm en t an d  s u b s e q u e n t  GIME 
m e a s u r e m e n ts  o f  total ex tra c ta b le  m eta l co n cen tra tio n s; iii) a n  im proved  p ro b e  b a s e d  on  
th r ee  in d e p e n d e n t  v o ltam m etric  m ea su r in g  c h a n n e ls  in tegrating th e  GIM E, th e  CGIM E an d  
th e  FIA-GIME d e v ic e s  a s  w ell a s  in tegra ted  stan d a rd  p h y sica l, c h e m ic a l an d  optica l s e n s o r s ,  
iv) h ard w are an d  firm w are n e c e s s a r y  to m a n a g e :  s im u lta n e o u s  control o f  th e  fluidic s y s t e m s  
a s  w ell a s  th e  m e a su r e m e n ts  o f  tra ce  m eta l sp é c ia tio n  a n d  m a ste r  varia b les; d a ta  a cq u isition  
a n d  tran sfer  v ia  te lem etry; v) a  u s e r  friendly W in d o w s m a n a g e m e n t  so ftw a r e  to  control and  
s e t  up  th e  M P C P  p rob e op era tin g  p a r a m e te r s  a n d  fu n ctio n s. R e m o te  control o f  th e  M PC P  
h a s  b e e n  a c h ie v e d  by cou p lin g  it to an  im proved  B u o y  C ontroller M od u le (BC M ) w h ich , v ia  a  
s ta c k  o f  co m m u n ica tio n  p ro to co ls  an d  a  rem o te  m a n a g e m e n t  so ftw a re , s u p e r v is e s  th e  
m onitoring activ ities , c o l le c t s /s to r e s  d a ta  from  th e  M P C P  m ea su r in g  p ro b e  forw arding them ,
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via a  G SM  netw ork  w ir e le s s  c o n n e c t io n , to a  control land sta tio n . S y s te m a tic  a n a ly tica l t e s t s  
a n d  op tim isa tion  o f  th e  m ic r o se n s o r s  a llo w ed  to o p tim ise  th e  M P C P  c o m p o n e n ts  an d  
a n alytica l p r o c e d u r e s /c o n d it io n s  to in su re  s im u lta n e o u s  reliab le m e a su r e m e n ts  o f  th e  th ree  
m eta l fra ctio n s o v e r  typ ically  a  w e e k  (m ax . tim e t e s te d )  w ithou t m a in te n a n c e  o f th e  sy s te m .  

Intercalibration e x e r c is e s ,  involving all IMTEC p artners, u n d ertak en  during fie ld w ork s in 
S w e d e n , Italy an d  UK h a v e  a llo w ed  co -ord in ation , in tegration  an d  sta n d a rd isa tio n  o f  
sa m p lin g  a n d  c o m m o n  in situ  an d  laboratory m e a su r e m e n t  m e th o d o lo g ie s  resu ltin g  in 
a c c u r a te /p r e c is e  m e a su r e m e n ts  o f  sp e c if ic  m eta l fra ctio n s an d  b io p h y s ic o c h e m ic a l  
p a r a m e te r s  by se v e r a l  E u ro p ea n  lab o ra to r ies . T h e y  h a v e  a lso  a llo w ed  ev a lu a tio n  o f th e  su ite  
o f th e  M P C P  sp e c ia t io n -se n s it iv e  m e a su r e m e n t  te c h n iq u e s , w h ich  sh o w e d  a  g o o d  
a g r e e m e n t  with ou r p r e se n t  k n o w le d g e  o f  tra ce  m eta l sp é c ia tio n , an d  field  ch a ra c ter isa tio n / 
validation  o f  th e  n e w  an alytica l an d  tech n ica l d e v e lo p m e n ts .

T h e  cap ab ility  o f  th e  M P C P  for reliab le in situ  m onitoring o f th e  tem p ora l a s  w ell a s  sp atia l 
v aria tion s o f  tra ce  m eta l sp é c ia tio n  an d  m a ste r  v a r ia b les  an d  its p otentia lity  for i) m o re  
effic ien t en v iro n m en ta l m onitoring an d  r igorou s in terpretation  o f  tra ce  m eta l c y c le s  a n d  their  
e c o to x ic o lo g ic a l im p act in a q u a tic  s y s te m , a n d  ¡i) pollution control w e r e  d e m o n str a te d  by th e  
resu lts  o b ta in ed  during se v e r a l field  trials in v a r io u s  c o a s ta l e c o s y s t e m s .  T h e  p otentia lity  o f 
th e  b u o y  su p p o rted  M P C P  with land sta tion  control a s  rem o te  m onitoring an d  ea r ly  w arn ing  
s y s te m  w a s  a ls o  d e m o n str a te d . R e su lts  o f  b io g e o c h e m ic a l s tu d ie s  an d  pollution m onitoring  
in th e  v a r io u s a q u a tic  e c o s y s t e m s  h a v e  lea d  to im portant fin d in gs. T h e y  d e m o n str a te d  that 
p h y sica l an d  g e o c h e m ic a l p r o c e s s e s  m a y  read ily  in flu en ce  th e  b io log ica lly  a v a ila b le  fraction  
o f m eta l, for w h ich  total m eta l c o n c e n tr a t io n s  a re  p oo r  indicator. A  c le a r  link b e tw e e n  th e  
c o n c e n tr a t io n s  o f  b io a v a ila b le  m e ta ls  an d  th e  p roduction  o f ch e la tin g  a g e n t s  in p h ytop lankton  
h a s  b e e n  d e m o n str a te d  w h ich  provid ed  a n  im portant first link b e tw e e n  in situ  m e a su r e m e n ts  
o f sp e c if ic  m eta l fra ctio n s an d  their e c o to x ic o lo g ic a l e f fe c ts . All t h e s e  fin d in g s d e m o n str a te d  
th e  n e e d  a n d  th e  u s e fu ln e s s  o f  a  sy s te m  su c h  a s  th e  b u o y  su p p o rted  M P C P  sy s te m  
d e v e lo p e d  for m o re  effic ien t w a te r  quality ev a lu a tio n , tra ce  m eta l e c o to x ic o lo g ic a l  
a s s e s s m e n t ,  leg isla tio n  d e v e lo p m e n t  w h ich  is e s s e n t ia l  for w e ll-b e in g  an d  p rosp erity  o f 
s o c ie ty  ( s e e  b e lo w ).

Potential exploitation by end users
T h e  M P C P  is h o p e d  to s e r v e  a s  a  n o v e l a n a ly tica l tool o f  sp e c ia l  in te rest  for se v e r a l  en d  
u se r s , a  lon g-term  g o a l o f  IMTEC, e .g .:

- W ater  quality  reg u la to rs b e c a u s e  it will a llo w  m o re  effic ien t, c o s t  e ffe c tiv e :  w a ter  quality  
e v a lu a tio n , a s s e s s m e n t  o f  tra ce  m eta l im p act o n  b iod iversity , rea l-tim e identification  o f  tra ce  
pollutant inputs an d  fa s t  rem ed ia l a ctio n  (i.e . ear ly  w arn in g  s tr a te g ie s );

- A c a d e m ic  a n d  w a te r  quality  r e s e a r c h e r s , p o licy  m a k e rs  b e c a u s e  it will p rovid e  large , 
reliab le  d a ta  b a n k s a llow in g  to  d e v e lo p /im p r o v e  m o d e ls  an d  d e f in e  sc ien tif ic  so u n d  
g u id e lin e s  for a s s e s s in g  an d  fo r e c a s tin g  th e  im p act o f tra ce  m eta l p o llu tan ts w h ich  will a llow  
e n fo r c e m e n t an d  im p lem en ta tion  o f  ex is tin g  en v iro n m en ta l leg isla tio n  an d  w a ter  
m a n a g e m e n t . T h is will con tr ib ute  to th e  protection  o f  a q u a tic  e c o s y s t e m s ,  en su r in g  w a ter  
quality for h u m an  co n su m p tio n  an d  m a in te n a n c e  o f  b iod iversity  b y  control o v e r  
e c o to x ic o lo g ic a l risks, to g e th e r  with m o re  rational s o c io -e c o n o m ic  u s e  o f  their r e s o u r c e s , i.e . 
s u s ta in a b le  d e v e lo p m e n t  to  m aintain  th e  quality o f  life on  th e  earth .

M oreover, in ternational r e se a r c h  p rog ra m s, w a te r  quality  regu lator, c o n su lta n c y  firm s an d  
en v iro n m en ta l a g e n c ie s  c a n  b en efit  from  th e  d e ta ile d  S tan d ard  O p erating  P r o c e d u r e s  an d  
d o cu m e n ta tio n  prov ided  by th e  IMTEC in te r-com p arison  e x e r c is e s  an d  from  th e  IMTEC d a ta  
b a s e  on  m eta l sp é c ia tio n  an d  bioavailability , an  inform ation identified  a s  lack ing  d a ta  o n  th e  
en v iro n m en ta l s ta tu s  o f  th e  e s tu a r ie s  an d  c o a s ta l z o n e s  stu d ied .
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W eb site  : w w w .se a g r a sse s .o r g

Objectives
S e a g r a s se s  are rooted plants forming d e n se  and highly productive sta n d s in sha llow  coasta l marine  
a r e a s . T h ey  are important a s  primary producers providing food and sh elter  for com m ercially  
va lu ab le invertebrates and juvenile fish, and they provide protection aga in st coasta l erosion . 
T herefore, s e a g r a s s e s  are key organ ism s of high interest to m an a g ers o f coasta l environm ents, 
and s e a g r a s s e s  are often important indicator organ ism s in monitoring program m es for European  
c o a sta l w aters. The main o b jectives o f the M&MS project h av e  b een  to define the habitat 
requirem ents o f the European s e a g r a s s  s p e c ie s ,  to identify the threats aga in st them  and to 
d escr ib e  their resilience  to d isturbance in order to strengthen  our foreca st capacity  and form ulate 
cost-effective monitoring and m anagem en t stra teg ies . S p ecific  ob jectives h a v e  b een  to com pile and  
a n a ly se  data on relationships b etw een  w ater quality and s e a g r a s s  perform ance, to determ ine  
interactions and relationships b etw een  plant perform ance and sed im en t com position , to determ ine  
if iso top ic com position  o f carbon, nitrogen and sulphur reflects the d e g r e e  o f hum an disturbance, 
to determ ine the role o f  sexu a l reproduction and g en etic  diversity in resilience and recovery of 
s e a g r a s s e s ,  and to exa m in e  the d yn am ics o f spatial occupation  of s e a g r a s s e s ,  its im portance for 
recovery  and  the role o f s e a g r a s s e s  in coasta l protection. T he final objective is to integrate the  
know led ge into a  handbook with recom m en d ation s for s e a g r a s s  monitoring and m anagem en t.

Results
R elationships b etw een  s e a g r a s s  distribution and w ater quality h av e  confirm ed that light availability, 
d eterm ined  by su sp e n d e d  se d im en ts and phytoplankton b io m a ss controlled by nutrient loading, 
is the m ost important factor regulating s e a g r a s s  a b u n d a n ce  and depth distribution. Physical 
e x p o su r e  d u e  to w a v e  action and currents is a lso  an important factor esp e c ia lly  in m ore shallow  
a r e a s . Short and long term c h a n g e s  in s e a g r a s s  a b u n d an ce are very often induced by c h a n g e s  
in light conditions or ex p o su re , but abrupt c h a n g e s  in s e a g r a s s  distribution m ay a lso  occu r for other  
r e a s o n s . N ev er th e less , s e a g r a s s  a b u n d an ce can  b e  fo reca sted  with rea so n a b le  precision a s  a 
s to c h a s tic  p h en om en on  dep en d ing  on physical ex p o su re  and w ater clarity which in turn is 
controlled by nutrient rich n ess.

S ed im en t com position  with d ifferen ces in the co n ten ts o f organic matter and reduced  
sulphur is o f s o m e  im portance to s e a g r a s s  a b u n d a n ce  and distribution. T he three sm aller and fast- 
grow ing European s e a g r a s s  s p e c ie s , Cymodocea nodosa, Zostera marina and Z. noltii, h av e  large  
air la cu n a e  in rh izom es and roots supporting efficient supply o f o xygen  to below -ground t issu e s . 
This is likely the reason  w hy th e se  s p e c ie s  can  grow  in m uddy, organically rich se d im en ts while the  
slow -grow ing Posidonia oceanica h a s  sm all air lacu n ae and only grow s in sa n d y  or coarse-gra ined  
se d im e n ts  with low er o xygen  consum ption . T he latter s p e c ie s  is thus m ore se n sitiv e  to organic  
loading. An efficient o xygen  supply  to s e a g r a s s  below -ground t is s u e s  is n e c e s sa r y  to prevent 
intrusion o f toxic su lph ide into s e a g r a s s  roots and rh izom es with su b seq u en t induction of t issu e  
mortality. Longer periods with su lph ide intrusion c a u se d  by poor w ater colum n o xygen  conditions  
or high plant respiration d u e to high w ater tem perature are likely resp on sib le  for su d d en  e v e n ts  of
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m a ss iv e  s e a g r a s s  die-off. H en ce, sed im en t quality is, in com bination with w ater colum n conditions, 
a  significant factor for s e a g r a s s  growth and survival.

T he isotopic com position o f carbon, nitrogen and sulphur in s e a g r a s s  t is su e s  is a  com p lex  
function of m any environm ental param eters and varies significantly over  the s e a s o n  and with the  
d e g r e e  o f  resou rce  limitation. T here are, how ever, sy stem a tic  trends in e lem en ta l isotopic  
com position  w hich can  reflect anthropogen ic d istu rb an ces and, therefore, can  function a s  early  
warning indicators. The isotopic com position o f  nitrogen in s e a g r a s s e s  reflects the b a lan ce b etw een  
inorganic nitrogen so u r c e s , and the in fluence o f nitrogen runoff from land can  b e d etected  within 
the s e a g r a s s  t is su e s . T he isotop ic com position  of sulphur is not a  direct function of an thropogen ic  
runoff but s e e m s  to rely on environm ental conditions. T he isotop ic sulphur com position  se p a r a te s  
cond itions with su lp h ate a s  the main so u rce  from s tr e s s  cond itions w h ere  invading su lph ide is 
reoxidized and su b seq u en tly  incorporated within the plant t is su e s . H en ce, isotop ic sulphur 
com p osition  m ay strongly indicate s e a g r a s s  b e d s growing under critical environm ental conditions.

T h e sex u a l reproductive effort varies considerably  am ong the four s e a g r a s s  s p e c ie s  with 
annual s e e d  production ranging from le s s  than 0.1 s e e d  nr2 for Posidonia to m ore than 2 0 ,0 0 0  
s e e d s  n r2 for Zostera. This d ifference resu lts in very different recolonization potentials. T he s iz e  
o f s e e d s  and the m e a n s o f  their spreading vary similarly resulting in different g en e tic  diversity  
a m on g  different s e a g r a s s  sta n d s. During the project, n ew  m icrosatellites h av e  b een  d ev e lo p ed  for 
P. oceanica, C. nodosa and Z. noltii, and the g en e tic  diversity o f all four s e a g r a s s  s p e c ie s  h a s  b een  
d escrib ed  from a  large num ber of localities. In iso lated  geograp h ic  a r e a s  the g en etic  diversity  
v a r ies from very high (Z. noltii in P o rtu gu ese  estu a r ies) su g g estin g  efficient g en e tic  e x c h a n g e  
probably by m e a n s of birds to no g en etic  diversity (C. nodosa in Ria F orm osa). In Ria F orm osa, 
a  2 5  km2 C. nodosa population is form ed from a  sin g le  m ale plant reflecting colonization  by an  
extrem ely  rare event.

V eg eta tiv e  propagation characteristics o f the four s e a g r a s s  s p e c ie s  h a v e  b een  d escribed  
under contrasting reg im es o f an thropogen ic d isturbance. R hizom e elongation  rates, branching  
freq u en cy  and branching a n g le s  vary substantially  am ong s p e c ie s  and with different environm ental 
cond itions resulting in very different spatial and tem poral s c a le s  o f  sp a c e  occupation  during 
s e a g r a s s  recolonization. M odels h ave b een  esta b lish ed  to d escr ib e  s p a c e  occupation  for all 
s p e c ie s ,  and com bined  with data for se x u a l reproduction effort, tim e s c a le s  o f  s e a g r a s s  recovery  
ra n g es from y ea rs  over  d e c a d e s  to cen tu ries for the slow -grow ing P. oceanica.

Potential exploitation by end users
Existing and acquired k n ow led ge will b e  integrated into a  handbook for, first o f all, u nexperienced  
environm ental m an agers, w h o  w ish to estab lish  operational and co st-effec tive  monitoring and  
m a n a g e m en t stra teg ies and program m es. B asic  s e a g r a s s  e c o lo g y  will b e  d escrib ed  togeth er with 
th e  information n eed ed  for quantifying s e a g r a s s  b ed s, identifying threats to their sustainability, 
initiating protective action s and estim a te  spatial and tem poral s c a le s  o f s e a g r a s s  recovery.
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Objectives
E stu arin e  an d  c o a s ta l  s y s t e m s  h a v e  e x p e r ie n c e d  m a s s iv e  c h a n g e s  in nutrient load in g  from  
a n th r o p o g e n ic  a c tiv ities  during th e  h istory  o f  h u m an  o c c u p a tio n . In th e  EU fu n d ed  MOLTEN  
project w e  h a v e  u se d  h igh -reso lu tio n  reco r d s o f  en v iro n m en ta l c h a n g e  reco r d e d  in c o a s ta l  
s e d im e n ts  to reco n stru c t, or h in d c a st , lon g-term  (ca . 1 0 0  y e a r s )  c h a n g e s  in nutrient 
c o n c e n tr a tio n s . T h e  project in v o lv e s  n o v e l a p p r o a c h e s  to reco n stru c t h istorical nutrient 
c o n c e n tr a t io n s  u sin g  th e  rece n tly  d e v e lo p e d  te c h n iq u e  o f  d ia to m -b a s e d  tran sfer  fu n c tio n s  
a n d  u s e s  a  m ulti-proxy a p p ro a ch  to reco n stru c t d ifferen t a s p e c t s  o f  e c o s y s t e m  r e s p o n s e  
(ph ytop lan kton , m a c r o p h y te s , z o o b e n th o s )  to  c h a n g e s  in nutrient load in g .

Results
O ur co n stru ctio n  o f  h a rm o n ized  tran sfer  fu n ctio n s  for e s tu a r ie s  in n o rth w est E u rop e, p ro v id es  
n e e d e d  inform ation on  th e  distribution an d  op tim a  o f m arine an d  e s tu a r in e  d iatom  taxa . 
R eco n stru ctio n  o f  total n itrogen  (TN ) from  R o sk ild e  Fjord, D en m ark  in d ic a te s  an  8 5  % 
in c r e a s e  in TN co n cen tra tio n  during th e  la st  cen tu ry  with th e  m o st  rapid in c r e a s e  occurring  
after  th e  1 9 5 0 s , co rre sp o n d in g  to  th e  p o st-w a r  in c r e a s e  in N fertilizer. In an  urban  
e m b a y m e n t  (L aajalahti) n e a r  H elsinki, F inland, tran sfer  fun ction  ap p lication  r e v e a le d  im p a c ts  
a s s o c ia t e d  with grow in g  w a s te w a te r  inputs. T h e s e  c h a n g e s  a r e  sm a ll re la tive  to th e  ord er o f  
m a g n itu d e  in c r e a s e s  in nutrient load in g  that h a v e  occu rred  in n orth w estern  E u rop e.

Exploitation by end users
W e h a v e  d e v e lo p e d  a  n o v e l p a la e o e c o lo g ic a l  m e th o d o lo g y  that p ro v id es  en v iro n m en ta l 
d e c is io n  m a k e rs  with a  m onitoring tool that c a n  b e  u s e d  to a s s e s s  th e  b ack g ro u n d , or  
r e fe r e n c e  co n d itio n s , an d  th e  d e g r e e  o f p a s t  an d  p r e se n t  d ep a rtu re  from  t h e s e  co n d itio n s  a s  
required  b y  th e  W ater  F ram ew ork  D irective. In add ition , th is tool c a n  b e  u s e d  to pred ict th e  
likely reco v e ry  o f  t h e s e  s y s t e m s  with re d u c e d  nutrient lo a d s , su c h  that ap p rop riate  p o licy  and  
m a n a g e m e n t  m e a s u r e s  c a n  b e  tak en  both a t  th e  E u ro p ea n  an d  n ation al s c a le s .  T o e n su r e  
that ou r resu lts  a re  a v a ila b le  to e n d -u s e r s , e s p e c ia lly  en v iro n m en ta l d e c is io n -m a k e r s , w e  
h a v e  p rep ared  sp e c if ic  g u id e lin e s  for th e  m a n a g e m e n t  a u th orities to b e  u se d  in im p lem en tin g  
th e  W ater F ram ew ork  D irective.
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Nutrient dynamics mediated through Turbulence And Plankton 
interactions -  (NTAP)

Marrasé, C .1, Peters, F .1, Dolan J.R. 2, Havskum, H.3, Lorhman, A.4, 
Pedley, T.J.5, Thingstad, T .F 6

1 Institute of Marine S c ie n c e s  (CSIC), B arcelona, S p a in ;2 Station Z oo logique (C N R S) 
V illefranche-Sur-M er, France; 3 U niversity of C o p en h a g en , Denm ark; 4 Nortek AS, 
Norway; 5 U niversity of C am bridge, United K in gd om ;6 U niversity of B ergen , Norway.

C ontract N o : E V K 3 -2 0 0 0 -0 0 0 2 2 P roject duration : 0 4 /2 0 0 1  -  0 4 /2 0 0 4

P roject b u d g et : EUR 2  2 5 7  3 3 9 EC contribution : EUR 1 4 9 4  0 4 2

W eb site  : w w w .icm .cs ic .es/b io /D ro iects/n ta D

Objectives
T h e lev e l of eu trophication  an d  th e  n um ber of harm ful a lga l b loom  e v e n t s  k e e p  in crea sin g  in 
E u rop ean  c o a s ta l w a ters , a ffec tin g  fish er ie s , tourism  an d  aq u acu ltu re  in d ustries. Our inability 
to fully predict eu trophication  or harmful a lga l b loom  e v e n t s  d e r iv e s  from th e  p resen t lack  of 
an  integral u n d erstan d ing  of th e  in flu en ce of critical v a r ia b les, su c h  a s  sm a ll-sc a le  
turbu len ce , on  th e  in teraction  b e tw e e n  plankton an d  nutrient d y n a m ics . T h e overall o b jective  
of NTAP w a s  to provide a  unified co n cep tu a l fram ew ork for nutrient d y n a m ics  a s  m odu lated  
by th e  interaction of tu rb u len ce  an d  plankton. T h e sp e c ific  o b je c tiv e s  w e r e  four, e a c h  of them  
constituting a  h ea d in g  in th e  resu lts  se c tio n .

Results
Objective 1) to build a database on turbulence effects from existing scattered data

W e co n stru cted  a  d a ta b a s e , in w hich  w e  su m m a rized  th e  ex istin g  ex p erim en ta l d a ta  on  the  
e f fe c ts  of tu rb u len ce  upon  plankton p r o c e s s e s  at org a n ism  an d  com m u n ity  lev e l. T he  
d a ta b a s e  is ava ila b le  in a  se a r c h a b le  w a y  for th e  g en era l public at
w w w .icm .cs ic .es/b io /D ro iects/n ta D .

Objective 2) to produce experimental data on key organisms, interactions and mass 
transfer rates

W e perform ed  a  s e r ie s  of ex p e r im e n ts  at d ifferent s c a le s  of co m p lex ity  (cu ltu res of k ey  
s p e c ie s  an d  natural p lankton co m m u n ities). Our resu lts  rev e a le d  a) D iatom  affinity c o n sta n ts  
for p h o sp h a te  are  h igher than  es tim a te d  from th eoretica l a p p r o a c h e s  b a se d  on  ce ll s iz e , b) 
E ffects of tu rb u len ce  on  c le a r a n c e  an d  grow th of c ilia te s  an d  d in o fla g e lla te s  are  s p e c ie s -  
sp e c ific  an d  d e p e n d  on  indirect e f fe c ts  su c h  a s  pH c h a n g e s  d u e  to m ixing an d  p rey r e s p o n s e  
to tu rb u len ce  [1, 2]. c) T h e e ffe c t  of tu rb u len ce  on  plankton y ield  an d  particu late organ ic  
m atter sto ich io m etry  d e p e n d s  on  th e  co n cen tra tion  of ava ila b le  nutrient in th e  s y s te m  an d  th e  
initial en v iron m en ta l con d ition s . T h e m axim um  e ffe c t  on  plankton y ield  w a s  found at 
in term ed iate nutrient v a lu e s  (F igure 1), w h ile  th e  e ffe c t  on  sto ich iom etry  w a s  m ore  
c o n sp ic u o u s  at low  nutrient le v e ls  [3, 4 , 5 , 6, 7]
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Objective 3) to develop a sensor for 
laboratory measurement of small-scale of 
turbulence

A prototype for a  tu rb u len ce  m icro -sen so r  
h a s  b e e n  d e v e lo p e d  b a se d  on  3D  a c o u st ic  
D oppler tech n o lo g y , w h ich  is at p resen t  
b ein g  te stin g . T h is n ew  s e n s o r  will allow  
m e a su r e m e n t of particle v e lo c it ie s  in sm all 
recip ien ts u sin g  a c o u st ic  m eth o d s .

Objective 4) to produce a dynamical 
model at the community level with 
exploratory and predictive capabilities

W e h a v e  included  th eoretica l p red ictions of 
th e  e ffe c t  of tu rb u len ce  on  th e  different 
s p e c ie s  in th e  s y s te m  into a  food  w e b  
m inim um  m od el [8]. In th is m od el nutrient 
u ptake by o sm o tr o p h s  an d  co n ta ct ra tes  
b e tw e e n  p redator-prey are  d e p e n d e n t  on  

turbu len ce . D ifferent com p utational runs perform ed  in d icated  an  in c r e a se  in th e  p op u la tion s  
of d ia to m s an d  c o p e p o d s  with in crea sin g  tu rb u len ce , w h ich  is in a g r e e m e n t with 
ex p erim en ta l resu lts  [9]

rac lm

1 .1 5

1 61.10
1Z

1 .0 5TURB NUI

Figure 1. Concentration o f POC (gM) with respect to 
turbulence (cm2 s-3) and nutrient load (gM nitrate) in 

coastal waters.

Potential exploitation by end users
T h e d a ta b a s e  co n stru cted  an d  th e  n ew  ex p erim en ta l resu lts  ob ta in ed  ab ou t th e  e f fe c ts  of 
tu rb u len ce  on  plankton activ ities rev e a le d  that tu rb u len ce  in d u c e s  c h a n g e s  in nutrient f lu x es  
an d  nutrient th r esh o ld s  for p lankton y ie ld s . Our resu lts  sh o w  th e  n e e d  to cr e a te  location  
sp e c ific  leg isla tion  for nutrient loading an d  e v id e n c e s  th e  n e e d  for co n sid er in g  h ydrodynam ic  
ch a ra cter is tics  w h en  defining b io g e o c h e m ic a l p ro v in ces . P red iction s b a se d  in our 
ex p erim en ta l an d  m odelin g  r e sea rch  will b e  u sefu l for defining reco m m en d a tio n s  in th e  
co n tex t of p la cem en t of w a s te  outfall s i t e s  an d  aq u acu ltu re  d e v ic e s  in c o a s ta l a r e a s . Finally, 
th e  p aram eter iza tio n s of different b io log ica l ra tes under tu rb u len ce  co n d itio n s will b e  
ava ila b le  for sc ie n tis ts  m odelin g  b io g e o c h e m ic a l f lu x e s  in d ifferent co n tex ts .
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Operational Radar and Optical Mapping in monitoring 
hydrodynamic, morphodynamic and environmental parameters 

for coastal management - (OROMA)
Ziemer, F .1, Wensink, H.2, Brockmann, C.3, Kozakiewicz, A.4, Krzyminski, 

W.5, Hennings, I.6, Vogelzang, J.7, Hinnrichsen, A .8, Vaughn, R .9, and 
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C on tract N o E V K 3 -C T 2 0 0 1 -0 0 0 5 3 P roject duration : 0 2 /2 0 0 2  -  0 1 /2 0 0 5

P roject b u d g e t  : €  3  3 3 3  5 3 9 E C  contribution  : €  1 9 9 4  9 3 7

W e b site  : w w w .b r o c k m a n n -c o n su lt .d e /o r o m a /

Objectives
B ein g  o f  h igh natural variability n e a r  c o a s ta l  m o rp h o d y n a m ic  a s  w ell a s  b io lo g ica l fa cto rs  
within th e  c o a s ta l  a r e a , require to b e  m onitored  by c o a s ta l  m a n a g e r s  in ord er  to p r e se r v e  the  
en v iro n m en t. T o m a n a g e  p erm a n en t h u m an  in tervention  su c h  a s  d red g in g , b e a c h  
n ou rish m en t, jetty  con stru ctio n  or o th e r  c o a s ta l  protection  m e a s u r e s  an d  to a s s e s s  th e  
sta tu s , th e  im p act an d  th e  p o s s ib le  risks within th e  en v iro n m en t m o st  actu a l th em a tic  
inform ation is n e e d e d .

T h erefo re , th e  o b je c tiv e  o f  O R O M A  is to p r e se n t  th e  n e c e s s a r y  inform ation on  th e  m o st  
a ctu a l s ta tu s  o f

•  th e  c o a s ta l  b ath ym etry  and

•  im portant p a ra m ete r  o n  w a te r  quality.

For this, O R O M A  d e v e lo p s  radar an d  op tic  r em o te  s e n s in g  to o ls  for m ap p in g  an d  p resen tin g  
th e  p r o c e s s e s  o f  in te rest  o v e r  larg e  a r e a s  in c lo s e  to real tim e. T h e  O R O M A  tea m , c o n s is tin g  
o f 6  d e v e lo p e r s  an d  4  e n d  u s e r s  (from  c o a s ta l  m a n a g e m e n t) , will p u rsu e  th e  prob lem  of  
co n v ertin g  sc ie n tif ic -b a s e d  k n o w le d g e  into a ctu a l th e m a tic  inform ation to b e  d istributed  via  
e le c tr o n ic  netw ork.

Results
M onitoring o f  th e  w a te r  quality  b y  s h ip s  is tim e an d  c o s t  c o n su m in g . W ater  c o n stitu e n t  
co n cen tra tio n  d er iv ed  from  s p a c e  b o rn e  s e n s o r s  M E R IS, S e a W iF S  a n d  M O DIS provid e  
c o m p le m e n ta r y  d ata , p o tentia lly  lea d in g  to a  red u ction  o f  in-situ m e a su r e m e n ts . O R O M A  h a s  
p roven  that th e  r em o te  s e n s in g  d a ta  a re  c o m p a r a b le  to th e  ex is tin g  lon g-term  in-situ a r c h iv e s  
by loca l calibration  o f  th e  underlying b io lo g ica l a lgorithm s.

T h e  O R O M A  radar o b se r v a tio n s  a r e  m ainly  ap p lied  for th e  bath ym etric  su rv e y . T w o n ew  
t e c h n iq u e s  o f inform ation a cq u isition  b y  ground  b a s e d  radar a r e  u se d  in O RO M A: 1. Im aging  
th e  loca l o c e a n  w a v e  field refraction by a  rotation a n te n n a  op tion  an d  2 . sc a n n in g  s e a  
su r fa c e  r o u g h n e s s  b y  s to p  a n te n n a  with a  m ov in g  sh ip /c a r  m eth o d .

For th e  im ag in g  m eth o d  within a  circular r a n g e  o f  a b o u t  2  - 4  km arou n d  a  fixed  sta tio n  the  
o c e a n  w a v e  field a p p ro a ch in g  th e  c o a s t  is  o b se r v e d  by radar during a b o u t 1 0  m in u tes. 
B ath ym etric  m a p s  with a  3 0  m grid reso lu tio n  a r e  d e d u c e d  from  t h e s e  d a ta  b y  in v e r se  
m o d elin g  u sin g  th e  p h y s ic s  o f  w a v e  refraction  d e p e n d in g  on  th e  loca l w a te r  d ep th . D ata  
a cq u ired  in 2 0 0 1  an d  2 0 0 3  w e r e  u se d  to  stu d y  th e  b ath ym etric  c h a n g e  d u e  to sa n d  transport. 
At th e  te s t  s ite  a  s ig n ifica n t lo s s  o f  sa n d  c lo s e  to  th e  sh o r e  cou ld  b e  o b s e r v e d , w h e r e a s  a  
broad str ip e  b e tw e e n  2 0 0  m an d  8 0 0  m d is ta n c e  sh o w e d  a  sig n ifica n t in c r e a s e  o f  sa n d . At
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th e  d is ta n c e  o f  around  1 0 0 0  m a n o th e r  sa n d  red u ction  z o n e  w a s  d e te c te d . T h e s e  resu lts  
h a v e  b e e n  verified  b y  c o n v e n tio n a l o b se r v a tio n s .

T h e  e x a m p le  c h o s e n  in th is p la c e  ( s e e  figure  1.) s h o w s  an  in term ed ia te  resu lt for w h ich  th e  
raw  d a ta  h a v e  b e e n  acq u ired  by sc a n n in g  option .

NRCS Depth [m]

Figure 1. Grid m ap  o f h e  
N o rm a lised  R a d ar C r o s s  
S e c t io n  (N R C S ) r ep resen tin g  
th e  sm all s c a le d  s e a  su r fa c e  
r o u g h n e s s  in c o m p a r iso n  to  
th e  b ath ym etry  o f  th e  te s t  s ite  
“Lister d e e p ”.

T h e  fin e  stru ctu re in th e  radar  
m a p  an d  th e  b ath ym etry  will 
b e  co m b in e d  by a  current 
m o d e l, w h ich  ca n  b e  u se d  for 
th e  su r v e y  o f  th e  bath ym etric  
c h a n g e s .

U n d er th e  u s e  o f  a  ca lib ra ted  radar th e  g e o  c o d e d  field  o f  th e  N o rm a lised  R ad ar C r o s s  
S e c t io n  (N R C S ) w a s  c o m p o s e d  to a  m ap  at th e  left in figure 1. T h e  th r e e -d im e n sio n a l p la n e  
at th e  right g iv e s  th e  loca l w a te r  d ep th  with th e  d ep th  a x e s  pointing u p w a rd s. T h e  radar d a ta  
w e r e  acq u ired  during e b b  tide , that m e a n s  th e  current tran sp orts th e  w a ter  from  th e  North 
e a s t  co rn er  o f  th e  te s t  s ite . It is  e v id e n t  that c r o s s  current high g ra d ien ts  in th e  bath ym etry  
in d u c e  high radar c r o s s  s e c t io n s . T h e  n ex t s te p  during th e  still running O R O M A  project is to  
train a  h yd ro d y n a m ic  m o d e l to r e p ro d u ce  th e  radar m ap  from  th e  a ctu a l bathym etry . At a  
later tim e on ly  th e  radar m a p  will b e  acq u ired  an d  th e  m o d e l will b e  inverted  to p ro d u ce  th e  
n e w  bathym etry.

Potential exploitation by end users
O R O M A  e s ta b l is h e s  radar o b se r v a tio n s  tak en  from sh o r e  or from  a  v e s s e l  op era tin g  in th e  
s it e  ca n  b e  u se d  for n e a r  sh o r e  b ath ym etric  su rv e y , w h ich  is o f  im p o rta n ce  for c o a s ta l  a r e a s  
with natural or m en  m a d e  high sa n d  tran sp ort ra tes.

O R O M A  d e m o n s tr a te s  th e  potentia l o f  op tica l o b se r v a tio n s  from  s p a c e  b o rn e  s e n s o r s  
M E R IS, S e a W iF S  an d  M O D IS to  b e  u se d  op era tio n a lly  for th e  su r v e y  o f  w a te r  quality  
p aram eter .
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Developing tools for the prediction of catastrophic coastal cliff 
collapse - (PROTECT)
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C on tract N o : E V K 3 -C T -2 0 0 0 -0 0 0 2 9 P roject duration : 1 /4 /2 0 0 1  -  3 0 /6 /2 0 0 4

P roject b u d g e t  : €1 5 5 3  3 7 2 E C  c o n tr ib u tio n  : 8 5 2  721

W e b site  : w w w .b r ia h to n .a c .u k /e n v ir o n m e n t/r e se a r c h /e a r th  sv s te m s /a a r u /D r o ie c ts .h tm

Objectives
T h e  e r o s io n  o f  c o a s ta l  cliffs is  in ev ita b le . T h e  cliff c o l la p s e s  a re  a  h azard , a  prob lem  for 
c o a s ta l  land u s e  p la n n e rs  an d  limit th e  u s e  o f  th e  c o a s t lin e  a s  an  a m en ity . T e c h n iq u e s  to  
m onitor th e  rock  m a s s  a d ja c e n t  to a  cliff f a c e  h a v e  n ot b e e n  d e v e lo p e d  an d  h e n c e  a lerts  o f  
im p en d in g  c a ta str o p h ic  fa ilure c a n  on ly  o c c u r  o n c e  m o v e m e n t  o f  th e  cliff f a c e  h a s  occu rred . 
If rock m a s s  p a r a m e te r s  c a n  b e  u s e d  to a s s e s s  th e  s ta te  o f  a  cliff th en  c o a s ta l m a n a g e r s  will 
b e  b etter  p la c e d  to m a n a g e  th e  cliffed c o a s tlin e , im prove sa fe ty  an d  m a k e  m o re  inform ed  
land u s e  p lan nin g  d e c is io n s . T h e  sp e c if ic  o b je c t iv e s  o f  th e  project are:

•  T o d e v e lo p  p red ictive to o ls , w h ich  will identify s e c t io n s  o f  cliffed c o a s tlin e , that a re  
a p p ro a ch in g  a  s ta te  o f  im m in en t c o lla p se .

•  A ttem p t to d e term in e  if a c c u r a te  p red ic tio n s c a n  b e  m a d e  o f th e  tim ing o f th e  c o lla p se .

•  T o con trib ute to th e  w id er  g o a l o f  u n d ersta n d in g  th e  p h y sica l p ro p erties  o f  th e  rock  m a s s ,
w h ich  le a d s  to u n sta b le  c liffs .Results

T w o m e th o d o lo g ie s  h a v e  b e e n  fo llo w ed  in o rd er to identify a n y  p re-cu rso r s  to  a  cliff c o lla p se . 
For th e  first, it is  a s s u m e d  that in cliffs c o m p o s e d  o f  a  h ighly fractured  rock  s u c h  a s  chalk , 
a n y  su b -v ertica l fra ctu res will grad u ally  d ila te  w ith tim e until a  c o l la p s e  is in itiated. S in c e  
fra ctu res o ften  o c c u r  in s e t s  w ith a  preferred  orien tation  th e y  im p o s e  a n iso tro p ic  p h y sica l 
p rop erties  to th e  rock m a s s .  H e n c e , th e  a p p a ren t resistiv ity  (a  m e a s u r e  o f  e lectr ica l 
r e s is ta n c e )  o f  th e  rock  will vary with azim u th  reflecting  th e  d om in a n t fracture orien tation . A  
facto r  o f a n iso tro p y  c a n  b e  c a lc u la te d  from  th e  m e a su r e m e n ts  an d  th is w ou ld  b e  e x p e c te d  to  
vary with tim e if th e  fra ctu res a re  dilating. S e c o n d ly , th e  rock m a s s  will crack  a s  a  c o lla p s e  
a p p r o a c h e s  an d  th e  crack in g  will g e n e r a te  high fr e q u e n c y  s e is m ic  s ig n a ls , k now n a s  
a c o u s t ic  cra ck  e m is s io n s . A n in c r e a s e  in em itted  s e is m ic  e n e r g y , reco r d e d  on  
a c c e le r o m e te r s  in b o r e h o le s  w ithin th e  cliff, w ou ld  b e  e x p e c te d  a s  a  c o lla p s e  a p p r o a c h e s .

A  m ic r o se ism ic  array w a s  e s ta b lish e d  in th e  ch a lk  cliff a t M esn il-V al, on  th e  N orm an d y  c o a s t  
o f F ra n ce . T h e  p u r p o se  w a s  to  record  cliff c o l la p s e  p recu rso r  s e is m ic  s ig n a ls  n e a r  th e  cliff 
e d g e ,  a  fe w  m in u tes  or  h ou rs b e fo re  a  rock c o lla p s e  o c c u r s . E a c h  s e is m ic  sta tio n  c o n s is te d  
o f a n  a c c e le r o m e te r /g e o p h o n e  pair that m e a su r e d  vertical c o m p o n e n t  s e is m ic  s ig n a ls . F ive  
s ta t io n s  w e r e  e s ta b lish e d , co n fig u red  a s  fo llow s;

•  T w o  s ta t io n s  in vertical b o r e h o le s , drilled from  th e  top  o f  th e  cliff to a  d ep th  o f 10  m etr es ,
5 0  m e tr e s  apart an d  lo c a te d  1 0  m e tr e s  from  th e  cliff e d g e .

•  T h ree  s ta t io n s  in h orizontal b o r e h o le s  drilled into th e  cliff f a c e  to  a  d ep th  o f  s ix  m etr es .
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A  cliff fall occu rred  at M esn il-V al o n  2 3 rd J u n e  
2 0 0 2 . C a lcu la tio n s from  d eta ile d  to p o g r a p h ic  grid 
m onitoring in d ica te  that a p p ro x im a te ly  2 7 0 0  m 3  of  
ch alk  d ro p p ed  from  a  m axim u m  h e ig h t o f  around  
5 0  m . T h e  fall w a s  p r e c e d e d  by a  d ram atic  
in c r e a s e  in r e le a s e d  s e is m ic  e n e r g y  up to 15  h o u rs  
b e fo r e  th e  c o lla p se .

A p p aren t resistiv ity  m e a su r e m e n ts  
w e r e  tak en  at five, chalk , cliff top  
r e s e a r c h  s i t e s  in th e  UK, F ra n ce  an d  
D en m ark  o v e r  a  period  o f  tw o  y e a r s . 
D a ta  w e r e  c o lle c te d  a lo n g  2 4  a z im u th s  
a t 15° in crem en ts  a n d  p lotted  a s  polar  
d ia g ra m s. T h e  c o e ff ic ie n t  o f  
a n iso tro p y , X, d efin e d  a s  th e  ratio o f  
th e  m ajor to m inor a x is  o f  th e  b e s t  
fitting e l lip se  w a s  ca lcu la ted  for e a c h  
d a ta  se t .T h is  p lot s h o w s  a  d ram atic  
c h a n g e  in X d u e  to a  cliff fall that 
occu rred  a t  Birling G ap , UK b e tw e e n  
M arch an d  M ay, 2 0 0 2 . T h e  c h a n g e  is 
la r g e s t  a t th e  s i t e s  n ea r  th e  cliff e d g e ,  
A  an d  B, an d  is a b s e n t  from  th e  

Control s ite , s e t  b ack  from  th e  cliff. In add ition , th e  r e se a r c h  h a s  d e m o n str a te d  th e  e x is te n c e  
o f a  cliff parallel fracture s e t  n e a r  th e  cliff e d g e .  It is  likely that crack in g  within th is fracture s e t  
is  r e sp o n s ib le  for th e  se ism ic ity  an d  th e  var ia tio n s in th e  co e ffic ie n t o f  a n iso trop y .

Potential exploitation by end users
T h e  resu lts  o b ta in ed  to -d a te  h a v e  d e m o n str a te d  that c h a n g e s  within th e  rock m a s s  a d ja c en t  
to a  cliff ca n  b e  m onitored  prior to a  cliff fall. T h e  e n d  u s e r s  within th e  project a r e  very  
su p p o rtiv e  o f  th e  r e se a r c h  an d  h a v e  identified  th e  n e e d  for th e  te c h n o lo g y  d e v e lo p e d  to b e  
p ra ctica b le  an d  u sa b le  an d  to  b e  tra n sfera b le  to  rock  ty p e s  o th e r  than  chalk . It is  a n tic ip a ted  
that a fter  proving th e  r o b u s tn e s s  o f  th e  te c h n iq u e s  th e y  cou ld  b e  in sta lled  b y  loca l a u th orities  
in high risk a r e a s  an d  that in su r a n c e  c o m p a n ie s  m a y  in sist o n  their in stallation  in su c h  z o n e s .  
T h e s e  te c h n iq u e s  will lea d  to im p r o v em en ts  in th e  quality  o f life a s  fo llo w s:T h e  u s e  and  

availab ility  o f  a r e a s  o f  high cliffs a s  a n  a m en ity  will in c r e a se .

•  C o a s t l in e s  o f  h igh cliffs a r e  a s s o c ia t e d  with h a z a r d s  from  ca ta stro p h ic  c o l la p s e s . T h e  
sa fe ty  o f  th o s e  w alk ing o n  th e  cliff to p s  or on  th e  a s s o c ia t e d  b e a c h e s  (r e s id e n ts , tourists, 
e tc .)  will b e  im proved  with th e  ability to i s s u e  m o re  inform ed h azard  w arn in g s.

•  C o m m u n itie s  that a r e  th r ea te n e d  b y  e n c r o a c h in g  cliffs ca n  b e  c lo s e ly  m onitored  in ord er  
to a s s e s s  th e  e x te n t  an d  tim e s c a le  o f  th e  threat.

A  c o n s id e r a b le  b od y  o f  k n o w le d g e  h a s  a ls o  b e e n  a c c u m u la te d  on  th e  g e o lo g ic a l,  
g e o m e c h a n ic a l a n d  m e te o r o lo g ic a l fa c to r s  that in flu en ce  th e  e r o s io n  o f  cliffs. T h e s e  d a ta  will 
e n a b le  im proved  m o d e ls  o f  cliff e r o s io n  to  b e  d e v e lo p e d  that will in turn lea d  to im proved  
p red ic tio n s o f  th e  e f fe c t  o f g lo b a l w arm in g  a n d  s e a  lev e l r ise  on  th e  c o a s ta l  z o n e .
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Silicate and Baltic Sea Ecosystem Response - (SIBER)
Humborg, C1

1 D e p a r t m e n t  o f  S y s t e m s  E c o lo g y ,  S to c k h o lm  U n iv e r s ity , S E - 1 0 6 9 1  S to c k h o lm ,
S w e d e n

C on tract N o : E V K 3 -C T 2 0 0 2 -0 0 0 6 9 P roject duration : 1 1 /2 0 0 2  -  1 0 /2 0 0 5

P roject b u d g e t  : €  1 8 0 0  0 0 0 E C  contribution  : €  1 4 0 0  0 0 0

W e b site  : h ttD : //s ib e r .e c o lo a v .s u .s e /

Objectives
R eg u la tio n  o f rivers a n d  eu trop h ica tion  in river b a s in s  h a s  largely  r e d u c e d  d is s o lv e d  silica te  
(D S i) lo a d s  to  th e  B altic S e a ,  w h ich  is partly r e sp o n s ib le  for d e c r e a s in g  D Si s to c k s  reported . 
R e d u c tio n s  in D Si s to c k s  c a n  a ls o  b e  in flu en ced  by e n h a n c e d  d ep o sit io n  in B altic se d im e n ts  
d u e  to m arin e eu tro p h ica to n . A s  a  g e n e r a l c o n s e q u e n c e  o f  th e  D Si red u ction , p hytop lankton  
s p e c i e s  sh ifts  h a v e  b e e n  rep orted  w orld w id e  with far rea ch in g  e f fe c ts  for c o a s ta l  
e c o s y s t e m s .  T h is project a im s  to quantify  th e  re la tive  im p o rta n ce  o f  re d u c e d  lo a d s  vs. 
m arin e eu tro p h ica to n  for d e c r e a s in g  D Si s to c k s  an d  to in v e st ig a te  th e  p o s s ib le  e c o lo g ic a l  
e f fe c ts  o n  phytop lan k ton  a s s e m b la g e s .  S p e c if ic  o b je c t iv e s  included:

•  E stim ation  o f  c h a n g e s  in D Si lo a d s  an d  s to c k s

•  Burial rate o f o p a l an d  d iatom  stratigraphy

•  A s s e s s m e n t  o f  qu alita tive an d  q u an tita tive c h a n g e s  in d iatom  p o p u la tio n s  in th e  early  
grow th  s e a s o n

Results
A  d a ta  s e t  h a s  b e e n  co m p ile d  on  D Si lo a d s  to the  
B altic b a s e d  o n  8 4  m ajor rivers. It c o v e r s  th e  
period  1 9 7 0 -2 0 0 0 . A lso  a  G IS  d a ta b a s e  for 81 
w a te r s h e d s  hold ing la n d sc a p e  v a r ia b les  critical for  
D Si la n d -s e a  f lu x e s  h a s  b e e n  e s ta b lish e d  within  
W P 1. D Si c o n c e n tr a t io n s  o f  th e  m ajor rivers sh o w  
th e  o p p o s ite  p a ttern s to w h a t w a s  e x p e c te d  an d  
h ig h e s t  c o n c e n tr a t io n s  h a v e  b e e n  foun d  in th e  
su b a rc tic  u nperturbed  rivers running into the  
B othn ian  B ay , w h e r e a s  th e  reg u la ted  rivers in th e  
North an d  eu tro p h ied  rivers o f  th e  S o u th e a s t  
d ra in a g e  b a s in s  s h o w  th e  lo w e s t  c o n c e n tr a tio n s . A  
first rough  e s t im a te  s u g g e s t s  that th e  D Si load  to 
th e  Baltic S e a  w a s  a b o u t d o u b le  a s  h igh a s  b efo re  
th e  o n s e t  o f  d a m m in g  an d  eu trop h ica tion . T h u s,
S IB E R  will a llo w  d e c is io n  m a k e rs  to e v a lu a te  h o w  
c h a n g e s  in land u s e  (d a m m in g , eu trop h ica tion ) will 
a ffec t  p hytop lankton  b lo o m s in th e  S e a .

A  D Si d a ta b a s e  for th e  en tire  Baltic S e a  for th e  
period  1 9 7 0 -2 0 0 0  h a s  b e e n  form ed  within W P 2, 
including th e  co rre sp o n d in g  h yd rograp h ic and  
h y d ro ch em ica l d a ta . A n a ly s e s  o f  D Si tren d s in th e  B altic w a te r s  w e r e  perform ed  for th e  th is  
tim e period . T h e  c a lc u la t io n s  w e r e  carried  o u t for n in e  m onitoring s ta t io n s . S ign ifican t  
d e c r e a s e  in D Si c o n c e n tr a t io n s  w e r e  r e v e a le d  for all s ta t io n s  a n d  m o st  d ep th  in terva ls ( s e e  
F igure a b o v e ) . T h e  a n a ly s is  o f  lon g-term  w a te r  co lu m n  d a ta  co n tr ib u tes to  b io log ica l

W i  1. v l i d l  r «  H  «  ' » 0 1
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r e fe r e n c e  v a lu e s  n e e d e d  for e s ta b lish in g  E c o lo g ica l Q uality R a tio s  a s  required  b y  th e  W ater  
F ram ew ork  D irective.

W P 3  h a s  id entified  ex is tin g  d a ta , a c c e s s e d  ex istin g  s e d im e n t  c o r e s , c o lle c te d  n e w  se d im e n t  
c o r e s , an d  a n a ly z e d  s e d im e n ts  for b io g e n ic  s ilica  (B S i) c o n c e n tr a t io n s . In add ition , th e  c o r e s  
for h istorical d iatom  a n a ly s is  h a v e  b e e n  identified  an d  th e  w ork  h a s  started  on  th o s e  c o r e s .  
From  t h e s e  s tu d ie s  it c a n  b e  e s tim a te d  h o w  m uch  o f th e  D Si d e c r e a s e  in th e  Baltic S e a  is 
d u e  to m arine eu trop h ica tion , i.e ., d e p o s it io n  in m arine s e d im e n ts . T h e  s tu d ie s  on  d iatom  
stratigrap h y will a llo w  u s  to s e e  w h e th e r  th e  d iatom  s p e c i e s  co m p o sit io n  h a s  c h a n g e d  o v e r  
tim e a s  a  r e s p o n s e  to re d u c e d  D Si lo a d s  an d  s to c k s . A lso , th e  se d im e n t  s tu d ie s  con trib ute  to 
b io log ica l r e fe r e n c e  v a lu e s  n e e d e d  for e s ta b lish in g  E c o lo g ica l Q uality R atios.

W ithin W P 4  1 3  s p e c i e s  o f  sp rin g  b loom  d ia to m s an d  d in o fla g e lla te s  from  th e  G ulf o f  F inland  
h a v e  b e e n  iso la te d  in cu ltu res. B a s ic  e c o p h y s io lo g ic a l e x p e r im e n ts  h a v e  b e e n  su c c e s s fu lly  
in itiated with th e m , in ord er to p rep a re  for th e  com p etitio n  e x p e r im e n ts  p la n n e d  in th e  n ex t  
s t a g e ,  an d  to p rov id e h y p o th e s e s  for their co m p etit iv e  s u c c e s s  in m ixed  natural co m m u n itie s . 
T h e s e  in sig h ts  in p h y sio lo g ica l se tt in g s  o f  d ia to m s a re  e s s e n t ia l  to g iv e  p ro g n o stic  e s t im a te s  
o n  w h ich  d iatom  s p e c i e s  m a y  b e  preferred  at v a r io u s D Si c o n c e n tr a t io n s  an d  tu rb u len ce /ligh t  
r e g im e s .

In add ition  to  t h e s e  e x p e r im e n ts  14  e c o p h y s io lo g ic a l m e s o c o s m  e x p e r im e n ts  w ith natural 
p hytop lankton  c o m m u n itie s  c o lle c te d  during 5  c r u is e s  within th e  so u th ern  Baltic S e a  h a v e  
b e e n  co n d u c te d  within W P 5. T h e s e  in situ o b se r v a tio n s  will b e  c o m p le m e n te d  with h istorical 
h yd rolog ica l an d  c h e m ic a l d a ta  to fo llow  up  th e  lon g-term  c h a n g e s  in p h ytop lankton  
co m p o sit io n  in th e  B altic S e a .  Both W P ’s  d ea lin g  with th e  a s s e s s m e n t  o f  q u alita tive an d  
q u an tita tive  c h a n g e s  in d iatom  p o p u la tio n s (4  an d  5) con trib ute  to b io log ica l r e fe r e n c e  
v a lu e s  n e e d e d  for e s ta b lish in g  E c o lo g ica l Q uality R a tio s  a s  required  b y  th e  W ater  
F ram ew ork  D irective.

Potential exploitation by end users
R e s u lts  o f th e  SIB E R  project m ight g e n e r a te  a  n e w  tool for th e  e v a lu a tio n  o f  th e  
e n v iro n m en t, e s p e c ia lly  for th e  a s s e s s m e n t  o f  eu trop h ica tion  an d  h yd rolog ica l a ltera tio n s on  
a  w h o le  e c o s y s t e m , th e  Baltic S e a .  S in c e  th e  partners c lo s e ly  c o -o p e r a te  with th e  loca l an d  
reg ion a l au th o r ities  m onitoring th is en v iro n m en t, th e  k n o w le d g e  from  th e  project is  d irectly  
tran sferred  to d e c is io n  m a k e rs, an d , th u s, ca n  facilita te  d e c is io n s  that a d d r e s s  nutrient 
m a n a g e m e n t  o f  riverine inputs.
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Automatic evaluation of trawling impacts, sediment stability and 
coral carbonate mounds using UUVs - (AMASON)

Capus, C.1, Coiras, E .1, Lane, D .1, Lebart, K .1, Petillot Y.1, Tena Ruiz, 1.1, 
Banks, A .2, Smith, C.2, Grehan, A .3, Canals, M.4, Urgeles, R.4, Cardew, 

M 5, Jaffray, B.6, Wallace, J.7, Allais, A -G 8, Rigaud, V s

1H e r io t-W a tt  U n iv e r s ity , U K ; 2 IM B C , G r e e c e ;  3 N a t io n a l U n iv e r s ity  o f  Ir e la n d , G a lw a y ,  
Irelan d ; 4 U n iv e r s ity  o f  B a r c e lo n a ,  S p a in ;  5 S y s t e m  T e c h n o l o g i e s ,  UK; 6 T r ite c h  

In te r n a tio n a l L td ., UK; 7 M a r in e  In fo r m a tic s  L td ., Ire la n d ; 8 IF R E M E R , F r a n c e

C on tract N o : E V K 3 -C T -2 0 0 1 -0 0 0 5 9 P roject duration : 0 1 /2 0 0 2  -  1 2 /2 0 0 4

P roject b u d g e t  : €  2  7 4 2  1 6 4 E C  contribution  : €  1 7 9 5  011

W e b site  : w w w .e c e .e D S .h w .a c .u k /~ a m a so n

Objectives:

O ffsh o re  m ap p in g  an d  se a f lo o r  im ag in g  is a  m ajor req u irem en t for sc ien tif ic  ev a lu a tio n  of  
coral c a r b o n a te  m o u n d s , trawling im p a c ts  an d  h azard  a s s e s s m e n t  re la ted  to  se d im e n t  
stability , a s  w ell a s  e c o s y s t e m  m onitoring. A M A SO N  will p rovid e th is facility u sin g  sm all, 
c o m m e rc ia l-o ff-th e -sh e lf, s e n s o r s  m o u n ted  on  U U V s (U n m a n n ed  U n d erw a ter  V e h ic le s )  o f  
opportunity.

T h e  project will d e v e lo p  a  m odu lar  s y s te m  a rch itecture , en su r in g  a  s c a la b le  an d  re- 
c o n fig u ra b le  s y s te m . T h e  D ata  A cq u isition  S y s te m  (D A S ) will in terfa ce  with th e  s e n s o r s  an d  
s to r e  th e  raw  d a ta  in a  G IS  (G eo g ra p h ic a l Inform ation S y s te m )  en v iro n m en t. T h e  D A S  will 
a ls o  in terfa ce  with th e  A d v a n c e d  P r o c e s s in g  A lgorithm s (A PA ) m o d u le . T h e  A P A  m o d u le  will 
p rovid e rapid o b je c t  an d  reg ion  ch a ra cter isa tio n , c la ss if ic a tio n , m ap p in g  an d  m o sa ic in g  for  
larg e  co n cu rren t d a ta  s e t s  from  th e  v id e o , sm all s id e s c a n , p aram etr ic  su b -b o tto m  and  
m ultib eam  b ath ym etric  s o n a r s . F u sio n  o f  fe a tu r e  an d  sy m b o lic  d a ta  will b e  u se d  to im prove  
c o n f id e n c e  in d e te c te d  e v e n t s  o f  sc ien tif ic  in terest.

T h e  so ftw a r e  su ite  will run o n  p ortab le  n o te b o o k  c o m p u te r s  an d  in e x p e n s iv e  netw ork  an d  
co m p u tin g  c o m p o n e n ts . T h e  project will b e  te s te d  u sin g  tw o U U V s o f opportun ity  a t  re lev a n t  
s i t e s .

Results:
T h e  A M A SO N  project h a s  rece n tly  carried  o u t its m id-term  trials in C rete , G r e e c e . T h e  trials 
p roved  th e  reliability o f  th e  A M A SO N  D A S  d e v e lo p e d  by M arine Inform atics Ltd. T h e  D A S  
w a s  u s e d  to g a th e r  th e  d a ta  from th e  A M A SO N  s e n s o r  su ite  d e v e lo p e d  by S y s te m  
T e c h n o lo g ie s . T h e  s e n s o r s  an d  D A S  w e r e  m o u n ted  o n  IM BC's M ax R o v er  R O V  w h ich  w a s  
d e p lo y e d  from IM BC's r e s e a r c h  v e s s e l  Philia in H eraklion bay.

T h e  d a ta  ga th er in g  trials took  four d a y s  an d  a  n u m b er  o f d ifferent m is s io n s  w e r e  carried  out. 
T h e  m u lt ip le -se n so r  platform  w a s  carefu lly  g u id ed  to  b e s t  ex p lo it th e  A P A  currently u n d er  
d e v e lo p m e n t  in H eriot-W att U niversity  an d  in IFREM ER. T h e s e  a lgorith m s h e lp  a u to m a te  
ta s k s  norm ally  carried  ou t b y  s c ie n tis ts , s u c h  a s  a s s e s s m e n t  o f  trawling im p act an d  
m onitoring o f  coral m o u n d s  an d  e v id e n c e  o f  r e c e n t  se a f lo o r  instability. In th e  final trials the  
p o st -p r o c e ss in g  will e n te r  th e  m iss io n  p lan nin g  loop , h elp in g  s c ie n t is ts  ta k e  d e c is io n s  b a s e d  
o n  th e  a n a ly s is  o f  th e  m o st  rece n tly  g a th e r e d  d ata .
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Potential exploitation by end users:
T h e  r e s e a r c h  a im s to:

S u b sta n tia lly  r e d u c e  su r v e y  s e n s o r  cap ita l/o p era tio n a l c o s t s  an d  lab ou r in d a ta  a n a ly s is .  

P rov id e th e  m e a n s  to su b sta n tia lly  in c r e a s e  th e  u se r  com m u n ity  h av in g  regu lar  a c c e s s  to the  
t e c h n o lo g y .

Im prove d e c is io n  m aking  at th e  individual sc ie n tis t  lev e l through  b etter  v isu a lisa tio n  o f  
historical an d  loca lly  g a th e r e d  d a ta , b e fo re , during an d  after  d a ta  g a th erin g .
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Exploration and Evaluation of the Eastern Mediterranean Gas 
Hydrates and the the Associated Deep Biosphere - 

(ANAXIMANDER)
Perissoratis, C .1, loakim, Chr.1, Zacharaki, P .1, Lykousis, V.2, Sakellariou, 
D.2, Kormas, K.2, Wood side, J.3, Amann, H.4, Maggiulli, M.4, Daehlmann, 

A.5, De Lange, G.5, Casas, D.6, Gemma, E.6, Meyn, V.7, Varotsis, N.s, 
Marinakis, D.8

1 In s titu te  o f  G e o l o g y  a n d  M in era l E x p lo r a t io n , G r e e c e ; 2 N a t io n a l C e n t e r  fo r  M a r in e  
R e s e a r c h ,  G r e e c e ;  F r e e  U n iv e r s ity  o f  A m s t e r d a m , T h e  N e th e r la n d s ;  4 T e c h n i s c h e  

U n iv e r s i ta e t  B e r lin , G e r m a n y ;  5 U tr e c h t  U n iv e r s ity , T h e  N e th e r la n d s ;  6 In stitu to  d e  
C ie n c ie s  d e l  M ar, S p a in ;  7 T e c h n i s c h e  U n iv e r s i ta e t  C la u s th a l ,  G e r m a n y ;  8 T e c h n ic a l

U n iv e r s ity  o f  C r e te ,  G r e e c e .

C on tract n° E V K 3 -C T -2 0 0 2 -0 0 0 6 8 P roject duration: N o v e m b e r  2 0 0 2  -  O cto b er  2 0 0 5

P roject B udget: €  2  6 0 0  4 2 0 E C  C O N TR IBU TIO N : € 2  0 0 2  3 8 9

W eb site :  w w w .ia m e .a r /a n a x im a n d e r

Objectives
T h e  project A N A X IM A N D E R 1 h a s  its target th e  E xploration  an d  E valu ation  o f  th e  G a s  
H yd rates (G H ) a n d  th e  a s s o c ia t e d  d e e p  b io sp h e r e  in th e  A n a x im a n d er  se a -m o u n ta in s  in th e  
E a stern  M ed iterran ean  (av . w a ter  d ep th  2 0 0 0 m , bottom  w a ter  tem p . 1 2 -1 4 °C ). In th is s ite  the  
p r e s e n c e  o f  GH h a s  b e e n  con firm ed  during earlier  r e s e a r c h  p ro gram s, their o c c u r r e n c e  is 
n e a r  th e  s e a  bottom , an d  a  ch a ra c ter is tic  m eth a n o p h il an d  m eth a n o tro p h ic  rich b iota  is 
p resen t.

In th e  project ap p rop riate  an d  in n o v a tiv e  corin g  an d  sa m p lin g  in stru m en ts will b e  u s e d  in 
ord er to obta in  un d isturbed  c o r e s , to carry ou t su b sa m p lin g  with m inim um  distortion o f  the  
s e d im e n ts  co n ta in in g  GH, an d  to  k e e p  u n a ffec ted  th e  a s s o c ia t e d  b io co m m u n itie s .

Results
During th e  first field  w ork (M ay 2 0 0 3 )  by th e  R/V  A E G A E O , a  d e ta ile d  b ath ym etry  o f  th e  a r e a  
w a s  o b ta in ed . S p e c if ic  a tten tion  w a s  g iv en  to th r ee  k now n M Vs (A m sterd a m , K azan , an d  
Kula) w h e r e  h igh -reso lu tio n  s e is m ic  (1 0  cu .in  air g u n ) an d  b ath ym etric  d a ta  ( d e n s e  grid, low  
s p e e d  m ultib eam  c o v e r a g e )  w e r e  o b ta in ed  an d  s e le c te d  b o x  an d  gravity c o r e s  w e r e  
retrieved . In add ition  C TD  w a ter  s a m p le s  w e r e  a n a ly z e d  for CH 4 an d  o th e r  g a s e s  in ord er  to  
identify a c t iv e  e m is s io n s .

T h e  m ajor resu lts  o f th e  project up to n o w  h a v e  b e e n  th e  fo llo w in g 2 3:

T h e  corin g  s i t e s  for th e  first an d  th e  s e c o n d  field  w ork w h e r e  d e fin e d .

T h e  GH h o stin g  s e d im e n ts  a r e  m ud flo w s in terb ed d ed  with h e m ip e la g ic  m ud, w ith high  
c o n te n t  o f  c la y  an d  s i l t . T h e  sa n d  c o n te n t  is a b o u t 14%  in th e  m ud flo w s an d  l e s s  th en  3% in 
th e  h e m ip e la g ic  m ud.

M icrop a leon to log ica l a n a ly s e s  in d ica ted  a  L ate C e ta c e o u s  to Early-M iddle M io c e n e  a g e  for  
th e  rock c la s ts  p r e se n t  in th e  m ud flo w s.

GH w e r e  s a m p le d  for th e  first tim e at K azan  MV, a  third s it e  in th e  M ed iterran ean  with GH  
b e s id e s  th e  k now n s i t e s  a t A m sterd a m  an d  Kula M Vs. T h e y  d isp la y e d  “rice” -  like 
a p p e a r a n c e  an d  a  tex tu re  resem b lin g  c o m p a c te d  sn o w .

GH in la y ered  form  w e r e  s a m p le d  from  A m sterd a m  MV a t a  su b b o tto m  d ep th  o f  around  1m .
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T h e  la st  tw o  s u c c e s s iv e  m ud flo w s  identified  in c o r e s  retr ieved  from  Kula MV w e r e  e s tim a te d  
to h a v e  an  ep iso d ic ity  o f  a b o u t 5 -2 0  ka, b a s e d  on  th e  ch r o n o lo g y  o f  th e  sa p r o p e l an d  o f th e  
Y2 tep h ra  lay er  p r e se n t  (C a p e  R iva eruption).

A  bottom  sim u latin g  reflector  (B S R ) w a s  inferred to o c c u r  a t  a b o u t 5 0 -8 0  m b e lo w  th e  
s e a b e d ,  th rou gh ou t a  m ud flow  so u th  o f  A m sterd a m  MV.

N e w  M Vs w e r e  identified , o n e  o f  w h ich  w a s  sa m p le d  an d  d o c u m e n te d  a s  a c t iv e  an d  n a m e d  
‘A th in a ”.

All c o r e s  b earin g  GH a re  c h a ra c ter ized  by te m p e r a tu r e s  m uch  lo w er  than  th e  a m b ie n t w a ter  
tem p era tu re . T h e  la r g e s t  a n o m a ly  (1 6 .5 °  C ) w a s  foun d  in a  gravity c o r e  a t A m sterd a m  MV. 

T h e  CH 4 total co n c e n tr a t io n s  in s e a  floor s e d im e n ts  a r e  up to 8 0 0  an d  1 4 0 0  pm ol/1 w e t  
s e d im e n t  for A m sterd a m  an d  K azan  M Vs. T h e  GH b earin g  gravity  c o r e s  s h o w s  
c o n c e n tr a tio n s , o f  up  to 3 3 0 0  pm ol/1 w e t  se d im e n t  a t th e  c o r e  top  (< 6 0 c m ) d e c r e a s in g  
to w a rd s th e  bottom  (1 3 0  cm ). CH4 an d  h y d ro g en  su lfid e  c o n c e n tr a t io n s  o f  s e le c te d  s a m p le s  
r e v e a le d  that th e  d ep th  o f  a n o x ic  m e th a n e  ox id ation  lie s  a t a b o u t 10  to 15  cm  b e lo w  se a flo o r . 

L ow  sa lin it ie s  fou n d  d e c r e a s e d  to 25%  an d  10%  at A m sterd a m  an d  K azan  MV. At 
A m sterd a m  MV, CH 4 c o n c e n tr a t io n s  in th e  s e a w a te r  c lo s e  to th e  se a f lo o r  a r e  e n h a n c e d  with  
r e s p e c t  to  th e  a v e r a g e  s e a w a te r  v a lu e s  b y  a  facto r  o f 3  to 4 . A  sm all add ition al p lu m e lie s  at 
a b o u t 1 0 0 -1 5 0  m a b o v e  s e a  bottom .

T h e  GH d isso c ia tio n  te m p e r a tu r e s  m a y  vary from  14° C to 2 4 °  C . D e p th -d e p e n d e n t  GH an d  
lib erated  g a s  co m p o sit io n  p rofiles m a y  o c c u r  in th e  stu d y  a rea .

T h e  m axim u m  cell co n cen tra tio n  (95% ) h a s  th e  s a m e  ord er o f m a g n itu d e  in all s a m p le s  w h ile  
both B acteria  an d  A r c h a e a  D o m a in s  w e r e  p r e se n t  in m o st  o f  th e  se d im e n t  la y ers . P r e s e n c e  
o f m e th a n o g e n s , w a s  n o te d  in th r ee  se d im e n t  la y ers  in a  c o r e  from  K azan  MV.

On th e  b a s is  o f  th e  g e o lo g ic a l  an d  g e o te c h n ic a l d a ta  c o lle c te d , a  Multi A u to c la v e  C orer with  
four tu b e s  o f 0 ,7  m len gth , an d  an  A u to c la v e  P isto n  C orer with a  2 ,7  m lon g  c o r e  barrel a re  
currently b e in g  m od ified 4 to b e  u s e d  for th e  s e c o n d  field  w ork (fall 2 0 0 4 )  in ord er to  obtain  
pristine c o r e s .

Potential exploitation by end users
T h e  GH w h e n  d e c o m p o s e d  c a n  p lay  a n  im portant role in th e  m arine en v iro n m en t d u e  to th e  
m e th a n e  that will b e  r e le a s e d , w h ile  a t th e  s a m e  tim e it is  a  potentia l e n e r g y  s o u r c e . T h e  
resu lts  o f  th e  first y e a r  a c tiv ities  o f  th e  project stro n g ly  im ply that th e  a c t iv e  m ud v o lca n ism  
an d  th e  p r e s e n c e  o f  GH in th e  E. M ed iterran ean  is m u ch  m o re  e x te n s iv e  than  p rev io u sly  
thou gh t. T h is h a s  p rovok ed  th e  in te rest  o f  both th e  d e c is io n  m a k e rs  an d  th e  g rea ter  public  
during th e  v a r io u s p r e se n ta t io n s  o f  th e  prelim inary resu lts  o f  th e  A n a x im a n d er  project. For 
th is p u r p o se  th e  tea m  h a s  p rovid ed , in sim plified  form , t h e s e  r e su lts  to th e  r e sp o n s ib le  public  
a g e n ts , to  d e c is io n  m a k e rs  an d  to d aily  n e w s p a p e r s  w h e r e  re la tive  a r tic le s  a p p e a r e d .

C o n ta ct point for project: p r s@ ig m e  .gr
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Array of Sensors for long term Seabed 
Monitoring of geohazards (ASSEM)

Rolin, J.F.1, Blandin, J .1, Strout, J.M.2, Briole, P.3, Etiope, G.4, 

Ferentinos, G.5, Masson, M.6, Smolders, S.7, Lykousis, V.8

1lfr e m e r , F r a n c e  ; 2N G I, N o r w a y  ; 3 ln stitu t  d e  P h y s iq u e  d u  G lo b e  d e  P a r is ,  F r a n c e  ; 
4 ls t itu to  N a z io n a le  di G e o f í s i c a  e  V u lc a n o lo g ia ,  Italy ; 5U n iv e r s ity  o f  P a tr a s ,  G r e e c e  ; 

6C a p s u m  G m b H , G e r m a n y  ; 7T H A L E S  G e o s o lu t io n ,  B e lg iu m  ; 8N C M R , G r e e c e

Contact : jblandin@ifremer.fr

C on tract N o : EVK 3 - C T 2 0 0 1 -  0 0 0 5 1 P roject duration : 0 1 /2 0 0 2  - 1 2 /2 0 0 4

P roject b u d g e t  : 3  1 0 8  751  € E C  contribution  : 1 9 1 6  5 0 0  €

W eb  s it e  : www.ifremer.fr/assem

Objectives
T h e  project c o n s is t s  in d e v e lo p in g  th e  m e a n s  to m e a su r e  an d  m onitor a  s e t  o f g e o te c h n ic a l, 
g e o d e t ic  a n d  c h e m ic a l p a r a m e te r s  d istributed  on  a  s e a b e d  a r e a  in ord er  to b etter  u n d ersta n d  
th e  s lo p e  in stab ilities p h e n o m e n a  or  o th e r  g e o h a z a r d s , to a s s e s s  an d  p o ss ib ly  a n tic ip a te  th e  
a s s o c ia t e d  risks. T h e  m e a n s  a re  s tu d ied  an d  re a lise d  to  d e p lo y  a  s e le c t io n  o f  a d a p te d  
s e n s o r s  o n  a  s e a b e d  a r e a  (a  fe w  km 2) a n d  transm it their d a ta  to sh o r e  for exp lo ita tion . T h e  
s y s te m  is im p lem en ted  during s e v e r a l m o n th s on  tw o s i t e s  p resen tin g  risks with high s o c io 
e c o n o m ic  im p a c ts . T h e  tec h n o lo g ic a l d e v e lo p m e n ts  o f th e  array o f s e n s o r s  for m onitoring  
a d d r e s s e s  th e  n e c e s s ity  in m a n y  fie ld s  to  h a v e  a c c e s s  to  both sp a tia l an d  tem p ora l variability  
o f s e a b e d  p a ra m ete rs .

T h e  stu d y  an d  rea lisa tion  o f  th e  m onitoring sy s te m  o rg a n is in g  th e  s e n s o r s  into a  netw ork  o f  
m onitoring n o d e s  d istributed  o n  a  s e a b e d  a r e a  is th e  first s ta g e .  E n h a n c e m e n t o f  s e n s o r s  is 
p erform ed  by se v e r a l p artners. T h e  en a b lin g  o f  th e  d a ta  flow  th rou gh ou t th e  s y s te m  by  
a c o u s t ic  n etw ork ing an d  te le c o m m u n ic a tio n  link is  d e s ig n e d  an d  d e m o n str a te d  during pilot 
e x p e r im e n ts . S c ien tif ic  a s s e s s m e n t ,  tech n ica l an d  price re la ted  e v a lu a tio n  an d  m arket stu d y  
will b e  p erform ed  in 2 0 0 4 .

Results of the two first years
T h e  n o d e s  a r e  d e s ig n e d  an d  built with th e  o b je c tiv e s  o f  lon g  term  m onitoring a t low er c o s ts .  
A S S E M  b rin gs se v e r a l in n o v a tio n s an d  a  m odu lar  d e s ig n , w ith stan d a rd  c o n n e c t in g  an d  e a s y  
in sta llation  in te r fa c e s  a llow in g  to a d a p t th e  s y s te m  to th e  s it e  o f  in terest, ad d  n e w  s e n s o r s  
a n d  r e p la c e  c o m p o n e n ts  for m a in te n a n c e .

A  tw o -w a y  co m m u n ica tio n  links th e  s u b s e a  n etw ork  an d  th e  sh o r e , it is  built o n  e ith er  an  
a c o u s t ic  netw ork  or w ired  links. A  loca l s to r a g e  o f  all raw  d a ta  in e a c h  n o d e  with local 
a n a ly s is  r e s o u r c e s  is  a b le  to g e n e r a te  alarm .

An array is c o m p o s e d  o f  se v e r a l n o d e s . E ach  n o d e  in c lu d e s  an  e le c tr o n ic  unit, provid ing a  
s e t  o f  s e n s o r s  with ca p a b ilitie s  to c o m m u n ic a te  with th e  ex tern a l w orld through  an  
u n d erw a ter  netw ork, an d  to loca lly  s to r e  th e  c o lle c te d  d ata . T h e  e le c tr o n ic  a rch itectu re  is 
o r g a n ise d  arou n d  a n  internal C A N /C A N -o p en  b u s  h o stin g  s e n s o r s ,  co m m u n ica tio n  an d  d a ta  
s to r a g e  r e s o u r c e s  o n  a  c o m m o n  tra n sm iss io n  b a c k b o n e .
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Cellular phone or satellite transmission through a moored buoy to shore station

Acoustic licäl transmission

Subsea acoustic network 
of several ASSEM nodes

Option of cable llnlc 
to shore

Assem typical subsea network observatory

The same modularity concept is applied to the mechanical design. The usual deployment and 
maintenance procedures of the node imply the use of a submersible or a ROV, but free fall launching 
is possible. Among innovations : a low cost underwater connection system, a contact-less serial 
inductive link, an acoustic array mounted at the top of a flexible mast to have protection against 
trawlers.

Sensors have been enhanced to cope with long term deployment and geohazard monitoring.

Pore pressure is an important parameter for the modifications of the soil before and during geohazard 
event. It is possible to measure it at several freely chosen levels, in bore holes down to 200 m with 
innovative grouting and installation strategy.

A  methane sensor from CAPSUM is being adapted for long term deployment and deeper operation 
(3500 m instead of 2000 m). Power consumption is divided by a factor of 2 to 3. A  Gas Monitoring 
Module (GMM) including several sensors has been built fo r pockmark monitoring.

In tectonically active areas, ground deformation sensors are claimed but geodesy is still in its infancy 
in deep water. Different sensors are developed and installed : a long range taut wire distancemeter 
(NGI) fo r measurement of distances up to 100/200 m with accuracy of a few millimeters, an acoustic 
distancemeter (IPGP) and a tiltmeter. A  benchmark, based on a suction anchor has been designed to 
build permanent references on the seafloor.

Potential exploitation by end users
ASSEM contributes to the understanding of geohazards coming from the soil o f the sea threatening 
population or belongings, their possible forecast and the specification of monitoring equipment.

Two complementary pilot experiments are underway. The first one takes place at a site with a risk of 
slope instability, in Finneidfjord, Norway, where a disaster occured a few years ago. The next step will 
be to deploy such a system in an area of interest for the oil industry such as Ormen Lange. ASSEM 
subsea networks may be used in other context of instable sediment or fluid seeps including Canyon of 
Var (Nice, France), mud volcanoes (Flaakon Mosby), oil or gas production sites (Caspian sea, Gulf of 
Mexico, Indonesia).

The second experiment is taking place in the seismic area of the Gulf o f Corinth in Greece. Pockmark 
fields of the shelf are instrumented with the GMM system to follow methane and water seeps. A 
faulted area is selected for the deployment of the ASSEM array of sensors. It is the most active 
extensional basin in Europe, with more than 1 cm/year of deformation across the Gulf and high rate of 
margin uplift. Several measurements are performed in land and in a borehole in the same area by the 
EU funded Corinth Rift Laboratory. The array of 4 nodes includes a satellite of the EU-ORION system, 
with a seismometer, demonstrating the compatibility between the two systems. Data collected in real 
time or after recovery of storage devices, will be available to end users over the internet. ASSEM 
subsea networks may be used in other context of seismic zone or rift such as Marmara sea or Azores.
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Holocene Black Sea sedimentary system - (ASSEMBLAGE)
Lericolais, G.1, Popescu, S.2, Guichard, F.3, Wong, H.K..4, Panin, N.5, 
Dinu, C.6, Dimitrov, P .7, Stanev, E.8, Staneva, J.9, Martinez-Ruiz, F .10, 

Morigi, C.11
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H a m b u r g , G e r m a n y ;  5 G E O E C O M A R , R o m a n ia ;  6 U n iv e r s ity  o f  B u c a r e s t ,  R o m a n ia ;  7 
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C on tract N o : E V K 3 -2 0 0 1 -0 0 1 4 2 P roject duration : 0 3 /2 0 0 3  -  0 3 /2 0 0 6

P roject b u d g e t  : €  1 9 3 3  8 8 4 E C  contribution  : €  1 4 0 0  251

W e b site  : w w w .ifr e m e r t.fr /a sse m b la a e

Objectives
T h e  m ain  o b je c tiv e s  o f  th e  A S S E M B L A G E  project is  th e  a s s e s s m e n t  o f  th e  B lack  S e a  
s e d im e n ta r y  sy s te m  s in c e  th e  L ast G lacia l M axim um , th e  quantification  o f  th e  im p a c ts  o f  
c lim a te  c h a n g e  an d  th e  se n s itiv ity  o f  th e  B lack  S e a  sy s te m  to ex tern a l forcin g , w ith r e s p e c t  to 
natural p r o c e s s e s  an d  h u m an  activity in facilitating a c c e s s  to an d  u s e  o f  th e  se a f lo o r  an d  
exp lo ita tion  an d  exp lora tion  o f th e  B lack  S e a  r e s o u r c e s . T o r e s o lv e  t h e s e  m ajor i s s u e s  
A S S E M B L A G E  partners a re  a n d  will b e  e x a m in in g  :

(1 ) th e  g e o m o r p h o lo g y  a n d  stratigrap h y from  th e  n orth -w estern  s h e lf  o f  th e  B lack  S e a  
to its d e e p - s e a ,

(2 ) a  s e r ie s  o f  lon g  c o r e s  retrieved  from  th e  B o sp h o r u s  outlet, th e  n orth -w estern  sh e lf  
a n d  th e  d e e p - s e a  fa n s  (A SSE M B L A G E 1 su r v e y  in M ay 2 0 0 4 ) )

(3 ) th e  d eterm in ation  o f th e  c o n s e q u e n c e s  o f a  red u ction  o f  th e  river input

(4 ) th e  u s e  o f  a  com p u ta tio n a lly  effic ien t e c o lo g ic a l  m o d e l (for 2 0 0 6 )

(5 ) th e  recon stru ction  o f  th e  d ep o sit io n a l h istory  o f  th e  s e q u e n c e s  laid d ow n  during  
out-bu ild ing o f  th e  D a n u b e  d elta .

Results
D eta iled  im a g e s  o f  th e  se a f lo o r  h a s  a lrea d y  b e e n  provid ed  by B la S O N  1 a n d  B la S O N  2  
c r u is e s  by sw a th  m a p p in g , s id e - s c a n  s o n a r  an d  very -h ig h -reso lu tio n  s e is m ic  profiling. T h e s e  
d a ta  in c r e a s e  th e  u n d ersta n d in g  o f  th e  tim ing o f  an d  th e  p r o c e s s e s  controlling H o lo c e n e  
s e a - le v e l  r ise  o n  th e  s h e lf  an d  to reco n stru c t th e  outbu ild ing o f  th e  D a n u b e  d e lta  a n d  d e e p -  
s e a  fa n 1.

T o c h a r a c te r is e  th e  la st  tr a n sg r e s s io n  (in v a s io n  o f sa ltw a ter  into a  g ia n t fr e sh w a te r  la k e ?  2 3), 
s e d im e n ts  n e e d  to sa m p le d  from  th e  c o a s t  to th e  d e e p  b a sin  to c o v e r  th e  L ate P le is to c e n e  
lacu str in e  p h a s e  to th e  H o lo c e n e  m arine p h a s e  o f  th e  B lack  S e a .  During th is m e e tin g  the  
A S S E M B L A G E  partners will b e  w orking at s e a  to c o lle c t  lon g  c o r e  s a m p le s  on  board  th e  
M arion D u fresn e  2  (IPEV ). T h e s e  s a m p le s  will a llo w  d e ta ile d  a g e  d eterm in ation . B y stu d y in g  
th e  s ta b le  iso to p e s , p o llen , m o llu sc s , foram in ifers, d ia to m s, an d  c la y  m in era lo g y  o f  t h e s e  
c o r e s  an d  u sin g  p ro x ies  d e liv ered  by rivers that drain th e  interior o f  A s ia  an d  E u rop e, it will 
b e  p o s s ib le  to  u n d ersta n d  th e  h istory o f  c lim a te  c h a n g e  a t  a  cm  co re -reso lu tio n .
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Danube deep Sea fan mapped from EM300 multibeam echosounder

Potential exploitation by end users
T h e  su b a er ia l e x p o su r e  o f  larg e  parts o f  th e  B lack  S e a  sh e lf  during la te  g la c ia l tim e m a y  
p rovid e a  potentia l s o u r c e  for th e  lo e s s  so ils  o f e a s te r n  E u rop e an d  d u st  in th e  G reen la n d  ice  
c a p . B e c a u s e  th e  abrupt H o lo c e n e  r e c o n n e c t io n  o f th e  B lack  S e a  to  th e  M ed iterran ean  is 
p e r h a p s  o n e  o f  th e  m o st  d ram atic  c lim atic  e v e n t s  o f  th e  la st  1 8 ,0 0 0  y e a r s  in E u rop e, th is  
k n o w le d g e  c a n  b e  u se d  a s  a  proxy for th e  future.

T h is project c a n  b e  linked to p rev io u s  an d  r e c e n t r e s e a r c h e s  carried  o u t in th e  M arm ara s e a  
in ord er  to d e c ip h e r  th e  tim ing a n d  p r o c e s s e s  o f  th e  r e -c o n n e c tio n . T h e  d a ta  a lrea d y  
p r o c e s s e d  for th e  p u r p o se  o f  th e  project h a v e  b e e n  u s e d  in th e  u n d ersta n d in g  o f th e  g a s  
p r o c e s s e s  an d  g a s  hyd rate p otentia l for th is part o f  th e  B lack  S e a .  T h e  a n o x ia  r eg im e  o f  th is  
gian t w a ter  b o d y  part o f E u rop e n e e d s  a ls o  to b e  u n d ersto o d  an d  a  g e n e r a l m ap p in g  is still 
required .
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Greenland sea convection mechanisms and their climatic 
implications -(CONVECTION)

Abstract

T h e overall o b je c tiv e  o f  th e  CONVECTION p roject w a s  to  u n d ersta n d  th e  p h y sic s  u n derlying  
o p e n -o c e a n  d e e p  c o n v e c tio n  In th e  G reen lan d  S ea  and h o w  th is  p r o c e s s  links w ith clim atic  
fa cto rs. T h is w a s  a c h ie v e d  th ro u g h  a com b in ation  o f  field In v estig a tio n s, r em o te  se n s in g  and  
m od ellin g . T h e  b e n e fits  g a in ed  from  su ch  an u n d ersta n d in g  Include a b e tte r  a s s e s s m e n t  o f  
our m ed iu m -term  clim atic  p r o sp e c ts  In E urope, and a b e tter  y e a r -to -y e a r  pred iction  o f  th e  
s e a  lee d istrib u tion , o c e a n  stru ctu re  and  circulation o f  th e  Nordic S e a s ,  all o f  w h ich  a re  o f  
g r e a t  Im portance for f ish e r ie s  an d  co m m e r c e .

Scientific breakthroughs
Our u n d ersta n d in g  o f  G reen lan d  S e a  co n v ec tio n  h a s  b e e n  revo lu tio n ised  b y  tw o  m ajor  
d isc o v e r ie s  m a d e  during CONVECTION. T h e  first w a s  o f  a d e e p  c o n v e c t iv e  ch im n e y  n ea r  th e  
c e n tr e  o f  th e  G reen lan d  S e a  g y re  a t  7 5 °N  0 °W , ex te n d in g  to  a d ep th  o f  2 5 0 0  m an d  th u s  
p en etra tin g  th ro u g h  to  th e  d e e p  w a te r s . T h e  ch im n e y  w a s  d isco v e red  by CONVECTION In 
March 2 0 0 1  an d  w a s  su b se q u e n tly  rev isited  and  rem a p p ed  by s u c c e s s iv e  CONVECTION 
c r u ise s  th ro u g h  th e  su m m e r  o f  2 0 0 1 , w in ter  an d  su m m er  o f  2 0 0 2 , an d  spring  o f  2 0 0 3 , w ith  
p e r su a s iv e  ex p er im en ta l e v id e n c e  th a t  th e  sa m e  ch im n e y  p e r s is te d , m aking th is  th e  lo n g e st-  
lived ch im n e y  y e t  o b se r v e d  In th e  w orld  o c e a n . A se c o n d  ch im n e y  w a s  d isco v e red  during  
th e  c o m p r e h e n s iv e  spring  2 0 0 3  su rv e y , and  tw o  c h im n e y s  are  likely to  b e  th e  to ta l q u an tity  
o f  su ch  fe a tu r e s  currently  e x is t in g , In co n tra st  to  a larger n u m b er w hich  m ay  h a v e  e x is te d  In 
th e  la te  1 9 9 0 s  a s  s u g g e s t e d  by th e  m otion  p a ttern s o f  neu tra lly  b u o y a n t flo a ts . T h e  7 5 /0  
ch im n e y  had  a d ia m e ter  o f  1 0 -2 0  km; w a s  In a n tlcyclon lc  rotation  a t  a rate o f  f /2  o u t to  a 
radius o f  10  m th e n  a t  a s lo w e r  rate; b e c a m e  ca p p ed  In su m m er  by a fresh  5 0  m  su r fa ce  
layer and  an  Intrusion o f  A tlantic w a ter  d o w n  to  a d ep th  o f  5 0 0  m leav in g  a d e e p e r  co re  
u n to u ch ed ; an d  o p e n e d  up  a ga in  to  th e  su r fa ce  e a c h  w inter. T h e  ch im n e y  w a s  a lso  
rem arkab ly  Im m obile , m ov in g  o n ly  a fe w  km b e tw e e n  m e a su r e m e n ts , a lth o u g h  In spring  
2 0 0 3  It b e g a n  a fa s te r  m o v e m e n t  to  th e  NW. T h e s e  rem ark ab le d isc o v e r ie s  still rem ain  to  b e  
e m b e d d e d  In a full sy n th e s is  o f  th e  co n v ec tio n  p r o c e ss . W e are  n o t y e t  su re  w h e th e r  
c h im n e y s p lay an a c tiv e  role In th e  overall co n v ec tio n  p r o c e s s , w h e th e r  th e y  provide a 
m e a n s  for d e e p  w a ter  form ation , or Indeed  h o w  th e y  are  c r e a te d  an d  m aintain  su ch  
lon g ev ity . T h ey  c o m e  In a s  a n e w  and u n e x p e c te d  factor  In th e  overall p icture o f  th e  
G reen lan d  S e a  co n v ec tio n  p r o c e ss .

T h e  se c o n d  d isco v e ry  Is th a t  th e  en tire  o c e a n o g r a p h ic  stru ctu re  o f  th e  reg ion  h a s  c h a n g e d  
during th e  la st fe w  y e a r s . T h e  d o m in g  o f  Isop ycn a ls In th e  c e n tr e  o f  th e  gy re  h a s  b e e n  
s u p e r se d e d  b y  a p ro n o u n ced  an d  p er s is te n t  tw o -la y e r  stru ctu re  w ith  a d en slty -sa lln lty  s te p  
a t a d ep th  w hich  h a s  stea d ily  In creased  to  1 6 0 0 -1 8 0 0  m . T h e  u p p er part Is co m p le te ly  
v en tila ted  e a c h  w in ter , r e g a rd less  o f  lee form ation  or Its lack. T h e  n e w  field d a ta  sh o w s  th a t  
a m ixed  layer-like v en tila tion  m ech a n ism  o ccu rs  in s o m e  y e a r s , w h ich  can  actu a lly  lead  to  a 
w arm in g  o f  th e  v en tila ted  layer b y  w in ter  co n v ec tio n  . T h is v en tila tion  ty p e , w h ich  is 
in d e p e n d e n t  o f  ice form ation , d o m in a ted  from  th e  la te  1 9 9 0 s  on w ard . It is n o t co n fin ed  to  
sh a llo w  d ep th  le v e ls  but a lso  p r o c e e d s  to  th e  m ed iu m  d ep th  d e n s ity  s te p  w hich  p erm a n en tly  
lim its d e e p e r  c o n v e c t io n . C o n se q u en tly , th e r e  is n o t o n e  s in g le  m ain driving m ech a n ism  for  
d e e p  c o n v e c t io n , an d  ice  form ation  is n o t a n e c e s sa r y  p rereq u is ite  for it.

T h e  p ro ject h a s  ta k en  our u n d ersta n d in g  o f  G reen land  S e a  co n v ec tio n  far b ey o n d  th e  level 
a tta in ed  a t  th e  e n d  o f  th e  p rev io u s E U -supported  p roject in th is  fie ld , ESO P-2. T h e  d isco v e ry  
a n d  m app in g  o f  lon g-lived  c h im n e y s , th e  in v estig a tio n  o f  h o w  tw o  m o d e s  o f  co n v ec tio n  m ay
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prevail in d ifferen t y e a r s , th e  in n ov a tiv e  field  resea rch  in a c o u stic  m ap p in g  o f  p lu m es , in AUV 
m app in g  and ta n k  s tu d ie s  o f  ic e , an d  in la rg e -sca le  an d  m e so s c a le  m o d e llin g , h a v e  en rich ed  
our u n d ersta n d in g  o f  local an d  large sc a le  p r o c e s se s . T h is is a critical reg ion  for th e  control 
o f  th e  A tlantic th e rm o h a lin e  circu lation  and  h e n c e  th e  c lim a te  o f  NW E urope, an d  th is  p roject  
h a s  rev ea led  a n e w  r ich n ess  and co m p lex ity  a b o u t th e  p r o c e s se s  w h ich  g o  on  h ere .

Expolitation of results
A se r io u s  prob lem  id en tified  b y  m od ellin g  c e n tr e s  is  th e  likelihood th a t  a s  co n v ec tio n  s lo w s  or 
s to p s , on  a c c o u n t  o f  g lob al w arm in g , th e r e  will b e  an  im p act on  th e  th e rm o h a lin e  circulation  
w hich  will resu lt in a red u ction  o f  o c e a n ic  h e a t  tran sp o rt in th e  northern  A tlantic. T h e  resu lt 
will b e  th e  a p p a ren tly  p aradoxical coo lin g  o f  a r e a s  o f  NW Europe (A tlantic se a b o a r d )  In th e  
m id st o f  g en era l g lob al w arm in g . T h e  CONVECTION p roject h a s  im proved  ou r u n d ersta n d in g  
o f  w h a t g o v e r n s  G reen lan d  S e a  c o n v e c tio n  s o  th a t  w e  can  a s s e s s  th is  risk w ith  g rea ter  
c o n fid e n c e .
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Continental Slope Stability -  (COSTA)
Mienert, J.1

1 D e p a r t m e n t  o f  G e o lo g y ,  U n iv e r s ity  o f  T r o m s o ,  N o r w a y . E -m a il:  
j u e r g e n .m ie n e r t@ ig .u i t .n o

C on tract N o : E V K 3-C T -19 9 9 -0 0 0 0 6 P roject duration : 0 4 /2 0 0 0  -  0 4 /2 0 0 3

P roject b u d g e t  : €  2  2 0 0  0 0 0 E C  contribution  : €  2  0 0 0  0 0 0

W e b site  : w w w .ia .u it .n o /c o s ta /m a in .h tm

U n d ersta n d in g  th e  fr e q u e n c y  an d  c a u s e s  o f  s lo p e  fa ilu res on  E u ro p ea n  C on tin en ta l 
M argins, their d y n a m ic  c h a ra c ter is tic s , their im p act a r e a s , an d  potentia l a r e a s  p ro n e  to 
s lid in g , e .g .  d u e  to  “w e a k  la y e r s”, to e a r th q u a k e s  or  g a s  hyd rate  d e sta b ilisa t io n s  is  very  
im portant for th e  s a fe ty  o f  th e  p op u lation  living c lo s e  to th e  s e a  an d  s e a f lo o r  c o n stru c tio n s . 
G iven  th e  variety  o f  s lo p e  fa ilu res on  O c e a n  M argins an d  th e  broad  r a n g e  o f  e n v iro n m en ts  in 
w h ich  th e y  o ccu r , d e ta ile d  inform ation o f  o n e  se a f lo o r  reg ion  will n ot yield  w h a t w e  n e e d  to 
learn  a b o u t s lo p e  stability . T h u s, through  an  in ternational o c e a n  m argin  c o -o p e r a tio n  the  
C O S T A  project E U R O P E  m e e t s  th e  C O S T A  project C A N A D A . W e c a n  n o w  lay the  
fo u n d a tio n s  for s y s te m a t ic  a d v a n c e m e n t  in ou r u n d ersta n d in g  o f  co n tin en ta l s lo p e  stab ility  on  
a  trans-A tlantic s c a le .  O ur contribution  a d d r e s s e s  h istorical reco r d s o f  s lo p e  instability, 
se a flo o r-fa ilu re  d y n a m ic s  an d  se d im e n t  s lid e  g e o m e tr y  including o n e  o f  th e  la r g e s t  know n  
land s l id e s , w h ich  o c c u r s  on  th e  E u ro p ea n  C on tin en ta l M argin. C lim ate  or g a s  hydrate  
im p a c ts  on  s lo p e  stability , m od e llin g  o f f o r c e s  an d  m e c h a n ic s  for se d im e n t  m a s s  r e le a s e  
m e c h a n is m s  an d  flow  d y n a m ic s , an d  finally risk-field a s s e s s m e n t  p rovid e  th e  k ey  k n o w le d g e  
to pred ict r isks in h eren t in co n tin en ta l s lo p e s .  G a s  h y d ra tes, storing  larg e  v o lu m e s  o f  th e  
g r e e n -h o u s e  g a s  m e th a n e , in N o rw eg ia n  m argin  s e d im e n ts  a r e  d iss im in a te d  in th e  p ore  
s p a c e  o f  th e  s e d im e n ts  in low  c o n c e n tr a t io n s  o f  up  to  5% , w h e r e  flu ids from  d e e p - g a s  
reserv o ir s m a y  h a v e  con trib uted  to their d e v e lo p m e n t.

T h e  a g e  rad iocarb on  d ating m e th o d s  o f  all k now n m ajor su b m a r in e  s l id e s  on  th e  E u ro p ea n  
C on tin en ta l Margin s h o w s  that th e  su r fa c e  m a p p e d  s l id e s  o c c u r  during th e  H o lo c e n e  high  
lev e l s e a s ta n d  or  a  s e a le v e l  r ise  an d  n ot a s  p rev io u sly  th o u g h t during a  lo w -lev e l s e a  sta n d . 
H o w ev er , p resen tly  is n ot p o s s ib le  to c o n c lu d e  for all s l id e s  in v e stig a te d  if th e re  is a  c a u sa l  
rela tion sh ip  b e tw e e n  th e  la r g e -sc a le  slid ing an d  c lim a te  e v e n t s , a lth o u g h  s o m e  e v id e n c e  
e x is ts .  A  su b m a r in e  s lid e  “e v e n t  im pact stratigrap h y” co n tr ib u tes to th is u n d ersta n d in g  of  
p o s s ib le  in tera ctio n s b e tw e e n  la rg e  s c a le  o c e a n  m argin  s e a  floor fa ilure a n d  c lim a te . T h e  
in ternational o c e a n  m argin  c o -o p era tio n  b e tw e e n  th e  C O S T A  project E U R O P E  an d  th e  
C O S T A  project C A N A D A  a c h ie v e d  a  n e w  b o o k  en titled  “S u b m a rin e  la n d s lid e s  an d  their  
c o n s e q u e n c e s ”. M odelling o f  s lo p e  fa ilure p r o c e s s e s  an d  g a s  hyd rate  m elting s c e n a r io s  
p red ic ts  run o u t d is ta n c e s  o f  s lo p e  fa ilu res a n d  tim ing o f  m elting g a s  h y d ra te s  in th e  
s u b s e a b e d  during g lo b a l o c e a n  w arm in g . A  p ro p o sa l to th e  international O C E A N  DRILLING  
P R O G R A M  (IO D P ) for drilling an d  m onitoring g a s  h y d ra te s  an d  s lo p e  stab ility  a c h ie v e d  
v ery  p o sitiv e  ev a lu a t io n s .
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Socio-economic relevance and policy implications:
T h e  r e se a r c h  h a s  m e a su r a b le  so c io -e c o n o m ic  im p lica tion s for co u n tr ie s  a lo n g  O c e a n  
m arg in s an d  in particular for E u rop e. S in c e  in c r e a s e d  exp lo ita tion  o f  m arin e r e s o u r c e s  on  
co n tin en ta l s lo p e s  o f  O c e a n  M argins o c c u r  on  a  g lo b a l s c a le  but a lso  o n  th e  E u rop ean  
m argin , a n  a s s e s s m e n t  o f  co n tin e n ta l s lo p e  stab ility  o f  v a r io u s m argin  se tt in g s  will put the  
E u ro p ea n  r e se a r c h  com m u n ity  an d  industry at th e  forefront o f  stab ility  s tu d ie s . T h is h a s  b e e n  
p roven  through th e  co o p era tio n  b e tw e e n  C O S T A  an d  th e  h yd rocarb on  industry, w h ich  h a v e  
d e v e lo p e d  a  trust a n d  co o p era tio n  in d e e p -w a te r  g a s  field  risk a s s e s s m e n t  s tu d ie s . T h is is  o f  
e c o n o m ic  r e le v a n c e  to E u rop e, w h e r e  e n e r g y  will b e  provid ed  from  d e e p -w a te r  g a s  f ie ld s  for  
th e  n ex t 2 0 -3 0  y e a r s , a n d  a ls o  for th e  e m p lo y m e n t o f  d octora l s tu d e n ts  by th e  industry.
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Development and Assessment of New Techniques and 
Approaches for Detecting Sub-Seafloor Bacteria and their 

Interaction with Geosphere Processes - (DEEPBUG)
Parkes1*, R. J, Cragg1*, B A., Evershed1, R , Mottram1, H, Fry2, J C., 

Weightman2, A J., Newberry2, C. J. Webster2, G. Horsfield3, B, Wilkes3, 
H., Zink , K.G., Schenk3, H., Jorgensen4, B.B., Kallmeyer4, J., 

Ferdelman4, T.G., Prieur3 D, Toff in5 L,.

d e p a r t m e n t  o f  E arth  S c i e n c e s ,  U n iv e r s ity  o f  B r is to l, U K , 2C a rd iff S c h o o l  o f  
B i o s c i e n c e s ;  C a rd iff  U n iv e r s ity , U K .; 3G e o F o r s c h u n g s Z e n t r u m , G e r m a n y ;  4M a x -  

P la n c k - ln s t i tu te  fo r  M a r in e  M ic r o b io lo g y , G e r m a n y ;  5U n iv e r s ite  d e  B r e ta g n e ,  F r a n c e .  
* N e w  A d d r e s s  a n d  c o n t a c t  d e t a i l s  S c h o o l  o f  E a r th , O c e a n  a n d  P la n e t a r y  S c i e n c e s ,  

U n iv e r s ity  o f  C a rd iff, U K - J .P a r k e s @ e a r t h .c f .a c .u k

Contract N° : EVK3-CT-1999-00017 Project Duration: 0 1 /0 2 /2 0 0 0  to 3 1 /7 /2 0 0 3

Total Project Cost: € 1 ,5 7 3 ,6 0 0 EU Contribution: € 1 ,4 3 6 ,0 0 0

W e b s i t e :  httD ://www.chm.bris.ac.uk/deeDbua

Objectives

•  T o d e v e lo p  n e w , and  refine ex is tin g , te c h n iq u e s  to  q u an tify  th e  p r e se n c e  and  activ ity  
o f  prokaryotic m icro o rg a n ism s in su b -se a f lo o r  se d im e n ts .

•  T o  ex p lo re  th e  p h y lo g én ie  d iversity  an d  p h ysio log ica l p o ten tia l o f  th e  d e e p  b iota .
•  T o es ta b lish  th e  fidelity  o f  t h e s e  n e w  an d  im proved  te c h n iq u e s  by in te g ra ted  s tu d ie s  

u sin g  d ifferen t b u t co m p lem en ta ry  te c h n iq u e s  an d  by com p a riso n  w ith  g e o c h e m ic a l  
d a ta  an d  th e  resu lts  from  m o d e l therm al g ra d ien t an d  e le v a te d  p ressu re  ex p e r im e n ts  
sim u la tin g  se d im e n t  burial.

•  T o d e v e lo p  se n s it iv e  in d ices  for d istin gu ish in g  th e r m o g e n ic  and  b io g en ic  p r o c e s se s  
an d  h e n c e  the ir  in teraction  in d e e p  se d im e n ts .

•  T o u se  t h e s e  te c h n iq u e s  and  a p p r o a c h e s  on  fu tu re  ODP L egs o f  sp ec ific  d e e p  
b io sp h e r e  in te rest.

Results
A  r a n g e  o f  n e w  sa m p lin g  an d  su b sa m p lin g  s y s t e m s  h a v e  b e e n  d e s ig n e d  an d  te s te d  w hich  
e n a b le  c o n so lid a te d  s e d im e n ts  in e x c e s s  o f 1 0 0 0  m d e e p  to b e  p r o c e s s e d  e ffe c tiv e ly  for  
m icrob io log ica l a n a ly s is . T h e s e  n e w  s y s t e m s  w e r e  cen tra l to hand lin g  o n  O D P  L eg 2 0 1 , the  
first d e d ic a te d  “d e e p  b io sp h e r e ” O D P  Drilling L eg.

D etec tio n  lim its for m ic r o sc o p ic  d eterm in ation  o f se d im e n ta r y  b acter ia  h a v e  b e e n  im proved  
by a  facto r  o f  2 5 , d ow n  to 2 ,4 0 0  c e lls /c m 3.

N e w  a p p r o a c h e s  utilizing 13C -su b stra te  incorporation  to d e te c t  a c t iv e  b a cter ia  (S IP ) h a s  
identified  th e  ability o f  a  m ajor d iv ision  o f  uncu ltured  b acteria , w h ich  a re  w id e sp r e a d  in th e  
s u b s u r fa c e  (J S 1 ) , to utilize a c e ta te  u n d er su lp h a te  red u cin g  co n d itio n s . T h is r e p r e se n ts  a  
m ajor a d v a n c e  an d  m a y  lea d  to th e  e v e n tu a l iso la tion  o f  m e m b e r s  o f  th is g roup 12&Websterefa'
in prepara tion

Intact PL (p h o sp h a tid y le th a n o la m in e s , -c h o lin e s , an d  ly so p h o sp h o lip id s)  in all th r ee  s i t e s  o f  
O D P  L eg 1 9 0  up  to 7 9 9  m b sf an d  ~ 8 0 °C  d e m o n s tr a te  viability o f  d e e p  b io sp h e r e  
p o p u la tio n s3.

T h e  se n s itiv ity  o f  rad iotracer m eth o d  for m ea su r in g  r a te s  o f  bacteria l su lp h a te  red u ction  h a s  
b e e n  g rea tly  im proved  (<1 p m ol S 0 427 c m 3/d ) an d  u s e d  to d e m o n s tr a te  th e  p r e s e n c e  o f
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su lp h a te  red u ction  in d e e p  an d  a n c ie n t  s e d im e n ts , including th e  lo w e s t  ra te s  e v e r  m e a su r e d  
in a n y  m arin e en v iro n m en t4.

A  n e w  high tem p era tu re , h igh p r e s su r e  a p p a ra tu s  h a s  b e e n  d e v e lo p e d , w h ich  h a s  sh o w n  
that su lp h a te  red u ction  ra te s  c a n  b e  h ig h e s t  up  to 8 0 - 1 0 0 °C  an d  a r e  stim u la ted  b y  e le v a te d  
p r e s su r e  (2 2 0  an d  4 5 0  bar). In con tra st, initial in v estig a tio n  o f m e th a n o g e s is  in d ic a te s  that 
th e  p r o c e s s e s  is not in flu en ced  b y  p r e s su r e 5.

In th e  su b s u r fa c e  an d  to te m p e r a tu r e s  up  to 5 0 °C  m e th a n e  w a s  sh o w n  to b e  a  sign ifican t  
e n e r g y  s o u r c e  for su lp h a te  red u ction , w h e r e a s , a t h igh er  te m p e r a tu r e s  o th e r  e n e r g y  s o u r c e s  
d o m in a te .

B ica rb o n a te  m e th a n o g e n e s is  w a s  co n fim ed  a s  th e  m ajor m e th a n o g e n ic  p a th w a y  in m arine  
s e d im e n ts .

In d ication s o f  d e e p  b acteria l m e th a n o g e n e s is  to 1 ,1 0 0  m b sf an d  c a . 1 2 5 °C  p ro v id es  
e v id e n c e  for th e  d e e p e s t  an d  h o tte s t  d e e p  b io sp h e r e  s o  far.

N e w  d e e p  b acteria l is o la te s  ob ta in ed : Marinolactobacillus piezotolerans, Acetobacterium 
submarines, Shewanella profundus, th is grea tly  e x te n d s  ou r k n o w le d g e  o f th e  p h y s io lo g y  of  
su b -se a f lo o r  b acteria .

R a n g e  o f  d ifferent a p p r o a c h e s  d e m o n str a te  o v er la p  b e tw e e n  b io sp h e r e  an d  g e o s p h e r e  
p r o c e s s e s ,  including bacteria l role in d e e p , h igh tem p era tu re  a lteration  o f o rg a n ic  m atter an d  
a s p e c t s  o f  fo ss il  fuel form ation  an d  g e o s p h e r e  p r o c e s s e s  providing d e e p  bacteria l e n e r g y
_  _  i i r n ¿ iC 6  an d  P a rk e s  e t  a í . ,  s u b m i t t e d  
b U U I L c b

D irect bacteria l p o p u la tio n s w e r e  e n u m e r a te d  from  1 5  n e w  s i t e s  (27%  in c r e a s e  in g lob a l 
d a ta ) r ep resen tin g  a  r a n g e  o f o c e a n o g r a p h ic , d ia g e n e t ic  an d  g e o lo g ic a l  co n d itio n s , w h ich  
further con firm s that d e e p  b a cter ia  a re  g lo b a lly  p r e s e n t  in m arine s e d im e n ts .

D eta iled  sp a tia l sa m p lin g  through  d e e p  g e o c h e m ic a l an d  g e o lo g ic a l  in te r fa c e s  h a s  
d e m o n str a te d  m arked  e le v a tio n  o f bacteria l p r o c e s s e s  (e sp e c ia lly  m e th a n o g e n e s is  an d  
bacteria l productivity) an d  p o p u la tio n s. If th is is  w id e sp r e a d  in s e d im e n ts  it m a y  lea d  to an  
in c r e a s e  in th e  g lob a l e s t im a te  o f  th e  b io m a s s  o f  th e  su b s e a f lo o r  b io sp h e r e .

T h e  r a n g e  o f  d ifferent g e n e t ic  a p p r o a c h e s  u se d  (1 6 S  rRNA g e n e  libaries, P C R  D G G E  
profiling an d  fun ction al g e n e  libraries), c o m b in e d  with bacteria l activity, total b acteria l 
n u m b ers , S IP , d eterm in ation  o f  v ia b le  p o p u la tio n s an d  ch a ra cter isa tio n  o f  d e e p  se d im e n t  
is o la te s )  h a s  e n a b le d  th e  m o st  rob u st an d  c o m p r e h e n s iv e  a s s e s s m e n t  o f  b iod iversity  
(B acteria l an d  A r c h a e a )  an d  fun ction  in th e  su b -se a f lo o r  b io sp h e r e  to d a te .

Potential Expoitation
T h e s e  r e su lts  a r e  im portant to p o lic ie s  a n d  i s s u e s  re la ted  to g lob a l b io g e o c h e m ic a l c y c le s ,  
th e  a m o u n t o f bacteria l b io m a s s  on  Earth, m icrobial b iod iversity , d ep th  o f th e  b io sp h e r e  in 
m arin e se d im e n ts , b io p sp h e r e :g e o sp h e r e  in tera ctio n s an d  fo ss il  fuel form ation . T h e  c le a r  
o v er la p  b e tw e e n  b io sp h e r e  an d  g e o s p h e r e  p r o c e s s e s  an d  th e  b acteria l role in high  
tem p era tu re  a lteration  o f  o rg a n ic  m atter  (probab ly  up to ca . 1 2 5 °C ) h a s  w id e  s ig n if ic a n c e  for  
fo ss il  fuel form ation , oil reserv o ir  exp lo ita tion  an d  m a n a g e m e n t  a n d  b io te c h n o lo g y . T h e  
p r e s e n c e  o f  d e e p  se d im e n t  bacteria l p r o c e s s e s  is  a ls o  im portant for d e e p  g e o lo g ic a l  d isp o s a l  
o f ra d ioactive  w a s te  a n d  o th e r  po llu tan ts.
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Environmental Controls on Mound Formation along the 
European Margin - (ECOMOUND)

Dullo, W.-Chr.1, Rüggeberg, A., ECOMOUND Partners

1 ECO M OUND P roject co-ordinator, IfM-GEOMAR, Leibniz-lnstitut für 
M eeresw issen sch a ften , Kiel, G erm any, em ail: cdu llo@ ifm -geom ar.de

C on tract N o : E V K 3-19 9 9 -0 0 0 1 3 P roject duration : 0 4 /2 0 0 0  -  0 3 /2 0 0 3

P roject b u d g e t  : €  1 9 5 5  2 1 8 E C  contribution  : €  1 5 0 0 0 0 0

W e b site  : httD ://www.aeomar.de/Droiekte/ecomound/ecomoundstart/

Objectives
C o ld -w a ter  ca r b o n a te  m o u n d s  a lo n g  th e  E u ro p ea n  co n tin en ta l m argin w e r e  o b je c t  o f d eta ile d  
in v estig a tio n . M ain target a r e a s  w e r e  th e  P o rcu p in e  S e a b ig h t, a lo n g  th e  R ock all Trough  
m arg in s, a n d  in th e  very  north o ffsh o r e  N orw ay, w h e r e  c lu ste r s  o f  c a r b o n a te  m o u n d s  h a v e  
b e e n  rep orted , d e n s e ly  se tt le d  by c o ld -w a ter  coral Lophelia pertusa. T h e  aim  of  
E C O M O U N D  project w a s  to  in v e st ig a te  th e  ex tern a l o c e a n o g r a p h ic  control an d  forcing  
m e c h a n is m s  on  c a r b o n a te  m ou n d  form ation  an d  build up form ation .

C a rb o n a te  m o u n d s , w ith c r o s s  s e c t io n s  b e tw e e n  1 0 0 - 1 8 0 0 m  at their b a s is  an d  rising up  to  
3 5 0  m a b o v e  th e  s e a b e d  a n d  su rro u n d ed  by a  6 0 - 9 0  m d e e p  circu lar m oat, h a v e  b e e n  
rep orted  in th e  P o rcu p in e  S e a b ig h t  in w a ter  d e p th s  o f  6 5 0 - 1 0 0 0 m . M ore recen tly , c a r b o n a te  
m o u n d s  up to 3 5 0  m high w e r e  d isc o v e r e d  on  th e  co n tin en ta l s lo p e  north o f  th e  P o rcu p in e  
B ank  in w a ter  d e p th s  o f  5 0 0 - 1 1 0 0  m . In add ition , c a r b o n a te  m o u n d s  h a v e  b e e n  d e sc r ib e d  in 
a  z o n e  up to  9  m ile s  w id e  z o n e  in w a te r -d e p th s  o f 5 0 0 - 1 0 0 0  m in th e  so u th -w e ste r n  R ockall 
T rough . T h e s e  m o u n d s  a ls o  r ise  up to 3 5 0  m a b o v e  th e  s e a b e d  an d  a p p e a r  a s s o c ia t e d  with  
slu m p e d  or fau lted  m argin  s e d im e n ts .

T h e s e  b io g e n ic  a c c u m u la tio n s  a r e  for th e  m o st  part lo c a te d  within th e  d ep th  r a n g e  o f  the  
h ab ita b le  z o n e  o f  c o r a ls  an d  a p p a ren tly  su p p o rt a  rich d e e p -w a te r  r e e f  e c o s y s t e m . T h e  
a c c e p ta n c e  o f  a  s im p le  m o d e l o f m ou n d  form ation  is u n sa tisfa c to ry  o w in g  to th e  o b se r v e d  
variation in s iz e ,  m o rp h o lo g y  (lin ear r id g es , ring s h a p e s  e tc .)  an d  th e  prolific n u m b er  o f t h e s e  
m o u n d s  with their very  lo c a lise d  c lu ster in g .

Results
T h e  m o u n d s  a lo n g  th e  NW  E u ro p ea n  m argin  o c c u r  within a  d istin ct b a th ym etric  r a n g e  an d  
a re  m o stly  co n fin e d  to an  u p p erm o st s e is m ic  unit o f  Early P le is to c e n e  (C 1 0 ) a g e .  H igh- 
reso lu tion  a c o u s t ic  im ag in g  an d  v id e o  d o cu m e n ta tio n  s h o w s  a  prolific coral c o v e r  o f  m a n y  o f  
th e  m o u n d s . T h e  o c e a n o g r a p h ic  r eg im e  is g o v e r n e d  b y  d ifferen t w a te r  m a s s e s  w ith a  d e n s ity  
g ra d ien t right in th e  vicin ity o f  th e  m o u n d s , w h e r e  o rg a n ic  ca rb o n  from s e a -s u r fa c e  p reva ils  
a n d  s e r v e s  a s  nutrients for th e  co r a ls . T h e  en v iro n m en ta l se tt in g  o f  th e  m o u n d s  s h o w s  a  
stron g  in flu en ce  o f  diurnal tid e s . T h e  m o u n d s  c o n s is t  o f  a  h igh portion o f  b io g en ica lly  d erived  
c a r b o n a te  m ateria l, w h e r e  s a n d y  a n d  silty  c la y s  a re  baffled  an d  th en  a c c u m u la te d  within the  
b io g e n ic  fram ew ork . T h e  b io s p h e r e - g e o s p h e r e  in teraction  ex h ib its  in sigh t into th e  POM  
d y n a m ic s  a t  th e  b en th ic  b ou n d a ry  lay er  a t th is sp e c if ic  se tt in g  in d icating en r ich ed  flow  ra tes  
at th e  se d im e n t  su r fa c e . D eta iled  a n a ly s e s  on  se d im e n t  c o r e s  rev ea l in d ica tio n s o f  coral 
grow th  occu rrin g  o n ly  during in terglacia l (and  -sta d ia l) tim es , a s  th e  g la c ia l o c e a n o g r a p h y  
d o e s  n ot su p p o rt th e  e s ta b lish m e n t  o f  a  d e n s ity  grad ien t right in th e  vicinity o f  th e  m o u n d s  
a n d  th erefo re  n ot contributing e n o u g h  nutrients for th e  d e e p - s e a  coral e c o s y s t e m . T h e s e  
o b se r v a tio n s  finally lea d  to a  m o d e l d esc r ib in g  th e  grow th  an d  d e v e lo p m e n t  o f  ca r b o n a te  
m o u n d s  con tro lled  by en v iro n m en ta l c h a n g e s  (F ig . 1).
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Figu re 1: M odel Mound Factory d esc r ib in g  
grow th  an d  d e v e lo p m e n t  o f  c a r b o n a te  
m o u n d s  during th e  c o u r s e  o f  g la c ia l— 
in terglacia l c y c le s  con tro lled  by  
e n v iro n m en ta l fa c to r s  (current stren gth  
in te n s itie s , nutrient su p p ly  variability, 
in term ed ia te  w a ter  tem p era tu re , p r e s e n c e  or 
a b s e n c e  o f  a  d e n s ity  gra d ien t in w a ter  d ep th  
o f  th e  m o u n d s , se d im e n ta tio n  rate  
d e p e n d in g  on  current in tensity ).

Potential exploitation by end users
T h e  E C O M O U N D  P roject a d d r e s s e s  th e  i s s u e s  o f  th e  E n viron m en t an d  S u sta in a b le  
D e v e lo p m e n t P ro g ra m m e ‘A s s e s s m e n t  o f  se d im e n ta r y  s y s t e m s  for th e  su s ta in a b le  
m a n a g e m e n t  a n d  u s e  o f  th e  sh e lf , s lo p e  an d  d e e p  s e a  floor’.

C a rb o n a te  m o u n d s  h o s t  th e  h ig h e s t  b iod iverstity  o f  m arine b en th ic  life a lo n g  th e  E u ro p ea n  
co n tin en ta l m argin . T heir v isu a lisa tio n  is a ttractive  to th e  public, im portant for their life 
(fish e r ie s)  an d  e v e n  p la y s  an  e s s e n t ia l  role in th e  g lob a l ca rb o n  c y c le . It is  o f  u tm o st  
im p o rta n ce  to  s a f e  th is e x c e p tio n a l e c o s y s t e m s  an d  to d e v e lo p  s tr a te g ie s  for their 
s u s ta in a b le  u s e  a s  t h e s e  c o r a ls  m a k e  a n  im portant contribution  to th e  h ea lth  o f  th e  s e a s  by  
providing h a b ita ts  for n u rsery  g r o u n d s for se v e r a l fish  s p e c ie s ,  including s o m e  co m m e rcia l 
f is h e s  su c h  a s  o r a n g e  rou gh ly  an d  g r e n a d ie r s . T h e  resu lts  o f  E C O M O U N D  to g e th e r  with  
A C E S  an d  G E O M O U N D  p rovid e th e  d a ta b a s e  for a  E u ro p ea n  in teg ra ted  C on tin en ta l Margin  
M a n a g em en t.

A part o f  traw ling im p a c ts , d u e  to  th e  exp lora tion  o f  fish , p otentia l th rea ts  a r is e  from  
e x p a n d in g  h yd rocarb on  exp loration  in d e e p e r  w a te r  se tt in g . T h is potentia l con flic t b e tw e e n  
industry an d  en v iro n m en t h a s  a lrea d y  c a u s e d  c o n c e r n . T h e  d e b a te  rem a in s  u n r e so lv e d  an d  
cou ld  p r e se n t  a  barrier to  future e c o n o m ic  d e v e lo p m e n t  a lo n g  E u ro p e’s  co n tin en ta l m argin  
until su ffic ien t in d e p e n d e n t  r e se a r c h  is  carried  out: 1) a sc e r ta in  th e  p otentia l se n s itiv ity  an d  
vulnerability  o f  th e  m o u n d s , 2 )  identify th e  m o st  sig n ifica n t c o n se r v a tio n  i s s u e s  in vo lved , an d  
3) m e e t  th e  n e e d s  o f  en v iro n m en ta l m a n a g e r s  an d  regu latory  a u th orities b y  reco m m en d in g  
th e  m e a su r e d  n e c e s s a r y  to perm it su s ta in a b le  r e so u r c e  d e v e lo p m e n t  a lo n g s id e  e ffe c tiv e  
c o n se r v a tio n  in th e  vicinity o f  t h e s e  en ig m a tic  e c o s y s t e m s .  T h erefo re , th e  r e su lts  o b ta in ed  
through  th e  E C O M O U N D  project will h a v e  a  stro n g  s tr a te g ic  im p o rta n ce  to d e v e lo p  an  
in tegrated  C on tin en ta l M argin M a n a g e m e n t a cco rd in g  to O S P A R  c o n v e n tio n  a s  a  n e w  tool. 

T h e  in c r e a s e d  threat o f th e  h yd rocarb on  industry an d  th e  f ish e r ie s  s t r e s s e s  th e  fa c t  that 
th e re  is u rgen t n e e d  for th e  d e v e lo p m e n t  o f  a  E u ro p ea n  in teg ra ted  C on tin en ta l Margin  
M a n a g em en t. H o w e v e r  th e  u nderp inn ing  sc ien tif ic  r e se a r c h  m u st g o  o n  n o w  to further  
p r e se r v e  th is u n iq u e  e c o s y s t e m .
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The European Consortium for Ocean Research Drilling
(ECORD-net)

Ludden, J.1, Mevel, C.2

1 C o-ordinator o f EC O R D -net, Institut National d e s  S c ie n c e s  d e  l’U nivers C N R S, 
F rance (John.L udden@ cnrs-dir.fr) ; 2 Director o f ECO RD  M anaging A gen cy , IPGP

C N R S, France

C on tract N : E R A C -C T -2 0 0 3 - 5 1 0 2 1 8 P roject duration : 1 2 /2 0 0 3  -  1 2 /2 0 0 7

P roject b u d get: €  2  3 2 4  9 6 6 E C  contribution  : €  2  2 3 8  0 8 7

W e b site  : w w w .ec o rd .o rg

Objectives
R e s e a r c h  to p ic s  w h ich  a re  k ey  c o n c e r n s  o f  th e  E u ro p ea n  U nion , su c h  a s  c lim a te  c h a n g e ,  
biod iverstity  a n d  natural r e s o u r c e s , n e e d  a  variety  o f  to o ls  to e n a b le  th e  s c ie n c e  o b je c t iv e s  to 
b e  a c h ie v e d . A  k ey  tool u se d  on  a  g lob a l s c a le  is  that o f  o c e a n  drilling, w h ich  p r o v id e s  th e  
g rou n d  truth for g e o p h y s ic a l  t e c h n iq u e s , s a m p le s  for a n a ly s is  a n d  a  platform  for n e w  
d isc o v e r ie s .

T h e  15  E u ro p ea n  r e s e a r c h  fund ing o r g a n isa t io n s  that participated  in th e  O c e a n  Drilling 
P roject (O D P ) h a v e  a g r e e d  to join its s u c c e s s o r  -  th e  In tegrated  O c e a n  Drilling P ro g ra m m e  
(IO D P ). A  s in g le  E u ro p ea n  um brella , th e  E u ro p ea n  C on sortiu m  for O c e a n  R e s e a r c h  Drilling 
(E C O R D ) h a s  b e e n  form ed  to r e p r e se n t  th e  in te r e sts  o f  E u rop e in o c e a n  drilling, particularly  
in th e  in ternational In tegrated  O c e a n  Drilling P ro g ra m m e (IO D P ). A s  a  co o rd in a ted  unit, 
E C O R D  e n a b le s  E u rop e to  a c h ie v e  critical m a s s  an d  e c o n o m ie s  o f  s c a le  in its p r o g r e s s  
to w a rd s e q u a l partnersh ip  with th e  U S A  a n d  J a p a n , w h ich  a re  currently c o n s id e r e d  th e  world  
le a d e r s  in m arin e g e o s c ie n c e s .

Participation  o f  M em b er  o r g a n isa t io n s  in E C O R D  will b e  a s s is t e d  b y  th e  E C O R D  E R A -net, 
w h ich  is  m a n a g e d  b y  th e  E C O R D  M a n a g e m e n t A g e n c y  (EM A), lo c a te d  in th e  Institut d e  
P h y s iq u e  du G lo b e  - IN S U -C N R S , in P aris, a n d  through  w h ich  M em b er o r g a n isa t io n s  will 
s h a r e  inform ation an d  b e s t  p ra ctice  in ord er  to  p ro d u ce  h igh-quality  r e se a r c h  p r o p o sa ls  at 
in ternational lev e l. By p oo lin g  their nation al fund ing  o f  s h o r e -b a s e d  r e se a r c h , th e  n ational 
p r o g r a m m e s in vo lved  will a ls o  e n c o u r a g e  E u ro p ea n  la b o ra to r ies  to d e v e lo p  particular a r e a s

Fig. 1 ECORD Structure of g e o s c ie n c e  e x p e r t ise .

C ECORD 
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European LoggingCore Repository/ 
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First steps towards structuring the 
research area
E C O R D  s ig n e d  a  M em oran d u m  of  
U n d ersta n d in g  b e tw e e n  its m e m b e r s  in 
D e c e m b e r  2 0 0 3 . In s o  d o in g  the  
E C O R D  S c ie n c e  S u p p ort an d  A d visory  
C o m m itte e  (E S S A C ) O ffice w a s  
officially  e s ta b lish e d  in th e  Vrije 
U niversiteit, A m sterd a m  an d  started  
th e  s c ie n c e  coord in ation  activ ities  
a m o n g  th e  m e m b e r  co u n tr ie s , a s  w ell 
a s  form alizing th e  co n tra c ts  with the  
J a p a n e s e  an d  U S  p artners.
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T h e  E C O R D  S c ie n c e  O p erator  (E S O ), a  g rou p  o f  Earth s c ie n c e  in stitu tes from  a c r o s s  
E u rop e, h a s  b e e n  s e t  up with th e  sp e c if ic  o b je c tiv e  o f  undertak ing  sc ien tif ic  drilling 
o p e r a t io n s  u sin g  “fit to m iss io n ” p latform s in p arts o f  th e  o c e a n  p rev io u sly  in a c c e s s ib le  to 
O D P .

T h e  in ternational M em oran d u m  o f U n d ersta n d in g  w a s  s ig n e d  b e tw e e n  E C O R D , MEXT  
(J a p a n ) an d  N S F  (U S A ) on  th e  16 th o f  M arch 2 0 0 4  in B r em en . T h e  first d irect resu lt o f  th is  
M OU is that E u rop e, through  th e  E C O R D  s c ie n c e  o p era to r  will u n d erta k e  th e  m o st  a m b itio u s  
project e v e r  u n d ertak en  in sc ien tif ic  o c e a n  drilling, n a m e ly  drilling th e  L o m o n o so v  R id g e  in 
th e  cen tra l A rctic O c e a n ) . T h e  op era tio n  in v o lv e s  tw o ic e -b r e a k e r s  an d  a  sp e c ia lly  eq u ip p e d  
drilling v e s s e l  an d  th e  s a m p le s  that will b e  r e c o v e r e d  will p rov id e  in v a lu a b le  inform ation on  
th e  clim atic  a n d  p a le o -o c e a n o g r a p h ic  evo lu tio n  o f  th e  A rctic O c e a n  - th e  Earth’s  th e rm o sta t  
for p a s t  an d  current c lim a te  c h a n g e .

Relevance for society
A  netw ork  o f  sp e c ia lis t  fa c ilities , all o p e n  for m utual a c c e s s ,  in land b a s e d  la b o ra to r ies an d  in 
s e a -f lo o r  tec h n o lo g ic a l p latform s will e n a b le  E u ro p ea n  s c ie n t is ts  to ex p a n d  th e  s c o p e  an d  of  
m arin e g e o s c ie n t if ic  r e s e a r c h . E C O R D -n et re su lts  in defin in g  th e  o ffsh o r e  s lo p e s  m ay  
d e te r m in e  th e  s h a p e  o f  tom orrow ’s  in ternational trea tie s . R e s e a r c h  r e su lts  in c lim a te  c h a n g e ,  
w h e n  intercalibrated  with co n tin e n ta l an d  ic e -c o r e  reco r d s will prov ide fu n d a m en ta l d a ta  on  
lon g  term  an d  sh o r t term  (rapid) tren d s in th e  Earth’s  c lim a te . R e s e a r c h  on  th e  b io
g e o c h e m is tr y  o f  e x tr e m e  en v ir o n m e n ts  m a y  w ell p rov id e n e w  g e n e t ic  m ater ia ls  for industry. 
R e su lts  re la ted  to  th e  stab ility  o f  h y d ro ca rb o n s, in th e  sh e lf  en v iro n m en t m a y  p rovid e n e w  
s e a  floor e n e r g y  s o u r c e s  an d  im portant r e su lts  for th e  s e q u e s te r in g  o f  C 0 2 an d  ac id  g a s e s .
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European Co-ordination on Mediterranean and Black Sea 
Prodeltas - (EURODELTA)

Trincardi, F.

Istitu to  di S c i e n z e  M a r in e -C N R , B o lo g n a .  C o n ta c t:  fab io .trinca rd i& bo .ism ar.cn r.it

C on tract No: E V K 3 -C T -2 0 0 1 -2 0 0 0 1 P roject duration: 1 2 /2 0 0 1  — 1 1 /2 0 0 4

P roject b u d get: 1 ,4 2 1 ,0 0 0  Euro EC  contribution: 1 ,4 2 1 ,0 0 0  Euro

W eb site :  h ttD ://w w w .D an aaea .d e/P ro iects/E U R O D E L T A  /h tto ://e u r o d e lta .b o .ism a r .cnr.it/

Objectives
P ro d e lta s  a r e  large , sh a llo w -m a r in e  fe a tu r e s  o ffsh o r e  river m o u th s that a re  c h a r a c te r ise d  by  
s ig n ifica n t m ud a ccu m u la tio n  b e lo w  storm  w a v e  b a s e .  O n M ed iterran ean  an d  B lack  S e a  
s h e lv e s ,  p rod elta  d e p o s its , up  to 1 0 ’s  o f m thick, a r e  e x te n s iv e , sh o re -p a ra lle l an d  m ud-  
d o m in a ted . T h e s e  d e p o s it s  form ed  in th e  la st  c a . 5  kyr u n d er  th e  in flu en ce  o f  fluvial su p p ly  
a n d  m arine p r o c e s s e s ,  an d  co n stitu te  sh a llo w  a r e a s  o f  rapid se d im e n t  a ccu m u la tio n  and  
in te n s e  exp lo ita tion  (traw ling, m u s s le  cu ltivation , c a b le s , p ip e lin e s , p latform s).

In v ie w  o f  th e  c o n s id e r a b le  e c o n o m ic  a n d  so c ie ta l  im p o rta n ce  o f E u ro p ea n  c o a s t s ,  a s  w ell a s  
th e  in crea s in g  n e e d  to m a n a g e  an d  sa fe ly  ex p lo it th e  m arine en v iro n m en t, it is  vital to  
e s ta b lish  th e  lon g-term  role an d  d e v e lo p m e n t  o f  p ro d e lta s. It is  n e c e s s a r y  to d e term in e  the  
future r e s e a r c h  urgen tly  required  to u n d ersta n d  h o w  m od ern  p ro d e lta s  h a v e  e v o lv e d , h o w  
vital th e y  a re  to th e  lon g-term  stab ility  o f  c o a s ta l  re g io n s , an d  h o w  th e y  cou ld  b e  m a n a g e d  to  
su s ta in  e c o n o m ic  a c tiv ities  an d  th e  natural en v iro n m en t.

T h e  overa rch in g  o b je c tiv e  o f  E U R O D E L T A  is, th erefo re , to reco n stru c t th e  r e c e n t grow th of  
s u c h  p rod elta  s y s t e m s  by in tegrating k n o w le d g e  ranging from  river-flood d y n a m ic s  
(m a g n itu d e , recu rr en ce , o ffsh o r e  im pact), to  p h y sica l stratigrap h y in sh a llo w  w a te r s , r e v e a le d  
by h igh -reso lu tio n  g e o p h y s ic a l  su r v e y s . T h is d a ta  in tegration  a ls o  in c lu d e s  k ey  inform ation  
from  historical m a p s  co n stra in in g  th e  p h a s e s  o f  d e lta  co n stru ctio n  in th e  la st  fe w  cen tu r ie s , 
a n d  h elp in g  a  b etter  ev a lu a tio n  o f  c lim a te  a n d  h u m an  forcing . S p e c if ic  o b je c t iv e s  include:

•  -U n d e rsta n d  a rch itectu re  an d  grow th  p a ttern s o f  M ed iterran ean  an d  B lack  S e a  p ro d elta s

•  -Im p rove p ro jectio n s o f p rod elta  m o d ifica tio n s in th e  future

•  -D e fin e  h o w  (and  h o w  m u ch ) s e d im e n t  e s c a p e s  to d e e p e r  b a s in s .

Results
O n g o in g  r e se a r c h  in p ro d e lta s  is  g e n e r a tin g  e x te n s iv e  d a ta b a s e s  for a  variety  o f  practical 
a n d  sc ien tif ic  p u r p o se s . E U R O D E L T A  is contributing to u n d ersta n d  m od ern  p rod elta  s y s t e m s  
through  th e  in tegration  o f  a  larg e  variety  o f  d a ta  routinely  p ro d u ced  by in d e p e n d e n t  
c o m m u n itie s  o f  s c ie n t is ts  or  b y  en v iro n m en ta l a g e n c ie s .  S u c h  d a ta  in c lu d e  o b se r v a tio n s  on  
k ey  tran sp ort e v e n t s  (su c h  a s  a  sp e c if ic  river flood  or a  p ecu lia r  h istorical e v e n t  o f  se d im e n t  
failure), t im e -se r ie s  o f river d isc h a r g e  an d  se d im e n t  load  (ex te n d in g  b a ck  typically  s e v e r a l  
d e c a d e s  to a  cen tu ry), e s t im a te s  o f  se d im e n t  a ccu m u la tio n  r a te s  b a s e d  on  short-lived  
ra d io n u clid e s a n d /o r  s e d im e n to lo g ic a l a n a ly s is  o f  s e d im e n t  c o r e s  retrieved  both  in d e lta  plain  
an d  p rod elta  en v iro n m en ts . S e is m ic  startigrap h y an d  g e o p h y s ic a l  ch a ra cter isa tio n  o f  s e a  
floor h elp  quantify ing se d im e n t  distribution through  c o m p le m e n ta r y  tim e s c a l e s  ran gin g  from  
e v e n t s  to m illennia.

By h arm on is in g  th e  ex is tin g  d a ta b a s e s  on  M ed iterran ean  an d  B lack  S e a  p ro d elta s, w e  n o w  
u n d ersta n d  b etter  th e  fa c to r s  that control c h a n g e s  in se d im e n t  su p p ly  to prodelta  
en v iro n m en ts , th e  m e c h a n ism s  o f  se d im e n t  d isp e r sa l, an d  th e  p rod u cts, i.e . th e  ex ten t, 
co m p o sit io n , internal a rch itectu re  an d  stab ility  o f  p rod elta  w e d g e s .  E U R O D E L T A  is lead in g  
to a  b etter  u n d ersta n d in g  of: 1. P rod elta  P R O C E S S E S  (clarifying th e  relation b e tw e e n
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d isc r e te  d e p o sit io n a l e v e n t s  an d  th e  lon g  term  con stru ctio n  o f d e lta s); 2 . P rod elta  
ST R A T IG R A P H Y  (unravelling  th e  p h a s e  re la tion sh ip  o f  m ajor h u m an  im p a c ts  an d  clim atic  
e v e n t s  in d ifferent a r e a s  through im proved  g e o c h r o n o lo g ic a l a n a ly se s );  P rod elta  SE D IM E N T  
B U D G E T  (quantify ing lon g-term , t im e -a v e r a g e d , distribution o f  p rod elta  d e p o s it s  a t p an -  
M ed iterran ean  sc a le );  3. P rod elta  G E O P H Y S IC S  (G e o p h y s ic a l s ig n a tu r e s  o f  d istin ctive  
s e d im e n ta r y  p r o c e s s e s  a n d  resu ltin g  se a -f lo o r  ch a ra cters); 4 . P rod elta  T E C H N O L O G IE S  
(D efin in g  g e o p h y s ic a l  d e v e lo p m e n ts  n e e d e d  in sh a llo w -w a te r  su r v e y s);  5. P rod elta  R ISK S  
(E valu ation  o f to o ls  to im prove risk a s s e s s m e n t ) ;  6 . P rod elta  M O D E L S (Im proving ex is tin g  
P h y sica l an d  N um erical M o d els). All d a ta  a re  quality c h e c k e d  an d  b a n k ed  in a  D A T A B A SE.

E U R O D E L T A  d o cu m e n ts:

>  th e  im p act o f  very  sh ort term  su p p ly  
flu c tu a tio n s on  th e  c o a s ta l  en viron m en t;

>  th e  a sy m m e tr ic  distribution o f prodelta  
m ud in r e s p o n s e  to  o c e a n o g r a p h ic  
p r o c e s s e s ;

>  th e  con stru ctio n  o f  s u b a q u e u s  
c lin o form s through  d o m in a n t sh o re -p a ra lle l 
transport;

th e  co n tra stin g  im p act o f  tw o d istin ct k inds  
o f se d im e n t  so u r c e s :  larg e  c a tc h m e n ts  with  
low  se d im e n t  yield  a n d  sm a ll c a tc h m e n ts  
with high yield;

>  th e  app licab ility  o f  n e w  to o ls  (14C 
d atin g , calibration , tep hra , m a g n e tic  s e c u la r  
v aria tion s) to im prove g e o c h r o n o lo g y .

Potential exploitation by end users
W ithin E u rod elta , w e  in tegra ted  d a ta b a s e s  d ea lin g  with ex tr e m e ly  d iv e r se  a r c h iv e s  c o lle c te d  
with h igh ly  c o m p le m e n ta r y  m e th o d s  o n  variab le  tem p ora l an d  sp atia l re so lu tio n s .

T h e  in tegration  o f su c h  o b se r v a tio n s  a llo w ed  to p la c e  m o st  o f  th e  k ey  d e lta  an d  prodelta  
s y s t e m s  o f  th e  M ed iterran ean  an d  B lack  S e a  in a  so u r c e -to -s in k  p e r sp e c tiv e  an d , for th e  first 
tim e in E u rop e, quan tita tively  re la te  a  sp e c if ic  d e p o s it io n a l e v e n t  to  th e  con stru ctio n  o f  a
se d im e n ta r y  b o d y  (i.e.: th e  p rod elta ) in th e  n e a r -sh o r e  en v iro n m en t (F igu re). T h is is
im portant sc ien tifica lly , but a lso  h a s  im portant p ractical im p lica tion s su c h  a s  facilitating b etter  
p red ic tio n s o f w h e r e  an d  h o w  m uch  river-borne p o llu tan ts ten d  to a c c u m u la te  n e a r -sh o r e .

E nvironm enta l s tu d ie s  in th e  n e a r -sh o r e  a r e a s  a re  in te n s iv e  an d  tim e c o n su m in g . A  better  
u n d ersta n d in g  o f c a tc h m e n t  d y n a m ic s , o c e a n o g r a p h ic  p r o c e s s e s  an d  p rod elta  arch itectu re  
will p rove effic ien t a ls o  in d irecting r a p id -r e sp o n se  en v iro n m en ta l s tu d ie s  to  k ey  a r e a s .
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European Margin Strata Formation - (EUROSTRATAFORM)
Prof. Philip Weaver1 and the EUROSTRATAFORM consortium

S o u t h a m p t o n  O c e a n o g r a p h y  C e n tr e ,  U K

C on tract No: E V K 3 -C T -2 0 0 2 -0 0 0 7 9 P roject duration: 1 1 /2 0 0 2  -  1 1 /2 0 0 5

P roject b u d get: €  6  3 0 0  0 0 0 EC contribution: € 3  7 5 0  0 0 0

Objectives
T o stu d y  m arine s e d im e n t  d isp e r sa l from  s o u r c e  to sin k  (river ou tp u t to d e p o sit io n a l o n  the  
sh e lf , s lo p e  or  b a sin  floor) o n  co n tr a ste d  E u ro p ea n  m arg in s, with th e  aim  o f  u n d ersta n d in g  
h o w  g e o lo g ic a l  strata  a re  g e n e r a te d . T h is project will g rea tly  im prove ou r ability to fo r e c a s t  
a n d  h in d c a st th e  r e s p o n s e  o f  th e  m arin e s y s te m  to natural an d  a n th r o p o g e n ic  pertu rb ation s. 
T h is r e se a r c h  is fu n d a m en ta l to u n d ersta n d  m atter  an d  e n e r g y  cy c lin g , an d  to e n s u r e  the  
s a f e  m a n a g e m e n t  o f  m arin e r e s o u r c e s .

Results
T h e  start o f  th e  project co in c id e d  with a  10 0 -y e a r  flood  e v e n t  o f  th e  P o  R iver (O cto b er  2 0 0 0 )  
that resu lted  in a  thick, (> 1 5 c m ), se d im e n t  d e p o s it  o n  th e  d elta . W e w e r e  a b le  to  resp o n d  
quick ly  an d  s a m p le  th e  d e p o s it s ,  w h ich  w e r e  lo c a te d  primarily a d ja c e n t  to th e  river m o u th s. 
T h e  m ajority o f  th e  P o  se d im e n t  fa lls  o u t o f  th e  w a te r  co lu m n  a s  f lo e s  in sh o re  o f  th e  6 -m  
iso b a th , but th e re  is still s e d im e n t  carried  o ffsh o r e  in th e  su r fa c e  p lu m e. T h is su r fa c e  p lu m e  
c a rr ies up to 5  t im e s  m o re  than  th e  b en th ic  load  but during sto rm s, w h ich  o c c u r  a b o u t 10%  of  
th e  tim e, th e  b en th ic  s e d im e n t  load  c a n  e x c e e d  th e  su r fa c e  p lu m e load . H istorical d ata  
s h o w s  th e  very  rapid outbu ild ing o f  th e  M o d ern -A ge P o  d e lta  (up  to 1 2 9  m /yr) s in c e  th e  o n s e t  
o f Little le e  A g e  (ca . 1 4 5 0  - 1 8 5 0  A D ) u n d er  a n th r o p o g e n ic  forcing  on  th e  river r eg im e  an d  
in crea s in g  se d im e n t  su p p ly  driven b y  c o ld e r  clim atic  co n d itio n s . In th e  d e e p e r  part o f  the  
A driatic TOBI s id e s c a n  so n a r  im a g e s  an d  very  high reso lu tio n  Chirp so n a r  p rofiles rev ea l 
w id e sp r e a d  co lla p sin g  o f  th e  S o u th  A driatic co n tin en ta l s lo p e  with e x te n s iv e  b locky  
la n d s lid e s  o n  th e  low er s lo p e  (b lo c k s up to 2 0 0  x  5 0 0  m ), an d  a  b a sin -w id e  r e d e p o s ite d  layer  
up to  4 0  m thick. T h is is overla in  b y  la te -P le is to c e n e -H o lo c e n e  m ud in w a te r  d e p th s  g rea ter  
than  1 0 0 0  m, s u g g e s t in g  th e  lan d slid in g  h a s  c e a s e d .  T h e  en tire  s lo p e  a r e a  is n o w  sw e p t  by  
bottom  cu rren ts g e n e r a tin g  furrow ed  a r e a s  up to  se v e r a l t e n s  o f  km 2 in ex te n t. T h er e  a r e  tw o  
a r e a s  o f u p slo p e-m ig ra tin g  se d im e n t  w a v e s  in w a te r  d e p th s  o f  4 0 0 - 6 0 0  an d  1 0 0 0  m . T h e  
form er m a y  reflect th e  activity o f  th e  L ev a n tin e  In term ed iate  W a ters, w h ile  th e  latter m a y  b e  
linked to th e  d o w n s lo p e  flow  o f  th e  N orthern A driatic D e n s e  W aters.

O ur w ork  in th e  G ulf o f  L ions w ork a ls o  c o in c id e d  with tw o m ajor f lo o d s  (S e p te m b e r  an d  
N o v e m b e r  2 0 0 2 ) , th e  la st o n e  co rre sp o n d in g  to a  c e n te n n ia l flood . In 2 0 0 2  th e  an n u a l flux o f

s u s p e n d e d  particu late m atter (S P M ) from  th e  
R h o n e  R iver w a s  1 1 .7  x 1 0 6 to n s , from  w hich  
2 .2  x 1 0 6 to n s  w e r e  tran sp orted  in S e p te m b e r  
a n d  7 .1 5  in N o v e m b e r  ( s e e  figure). 80%  o f th e  
s u s p e n d e d  load  w a s  th u s tran sp orted  during 
th e  f lo o d s . In 2 0 0 3  th e  liquid d isc h a r g e  w a s  
m u ch  m o re  c o n sta n t. S P M  co n c e n tr a t io n s  
w e r e  l e s s  than  10  m g I'1, g iv ing a  flux o f  0 .6  
1 0 6 to n s  from  Jan u a ry  to S e p te m b e r .

T h e  d iffe r e n c e  b e tw e e n  th e  tw o y e a r s  probab ly  
r e p r e s e n ts  th e  m inim um  an d  m axim u m  SPM  
flux that ca n  b e  d e liv ered  by th e  R h o n e  to th e  
G ulf o f  L ions.

£PU ju ii: lp í .- , i:  'J i i i  in U n C u t  ü í  L th ií .  J O L iiO tî

I *>'

■V
f t  .+■ ■■ .»»a M 1

« 0

H»

VXü

ñi"

MK)

HC

Ml VjUfdjM UHi,
*WT3

321



EurOCEAN 2004 - Proceedings

In th e  G ulf o f  L ions, se d im e n ta tio n  is stro n g ly  in flu en ced  by th e  stren g th  o f w a v e s  in the  
n e a r sh o r e  r e g io n s  with se d im e n t  b e in g  transferred  to th e  o u te r  sh e lf . U n d er th e  e ffe c t  o f  
so u th ern  sto rm s, circu lation  is cy c lo n ic  with stro n g  cu rren ts in th e  w e s te r n  part o f  th e  sh e lf  
a n d  a d v e c t io n  o f  p artic les  so u th w e stw a r d . U n d er prevailing northerly w in d s (M istral to the  
north an d  T r a m o n ta n e  to th e  w e s t  o f  th e  gulf), th e  circu lation  in d u c ed  b y  Mistral is  c lo c k w ise  
in th e  northern part o f  th e  gu lf w h ile  that linked to T r a m o n ta n e  is so u th w ard  in th e  w e s te r n  
part o f  th e  gulf. T h is c a u s e s  cu rren ts to c o n v e r g e  to w a rd s th e  very  narrow  s o u th w e s t  tip o f  
th e  sh e lf  in d ucing  stro n g  d ow n w ellin g  in th e  reg ion  o f C a p  C reu s , w h ich  in turn p r o d u c e s  
p article exp ort to  d ep th . T h is exp ort is rein forced  in F ebruary b y  d e n s e  c a s c a d in g  w ater. T h is  
resu lt in d ic a te s  th e  m ajor role o f  th e  s o u th w e s t  reg ion  o f  th e  G ulf o f L ions for th e  ex p o rt o f  
m atter  an d  th e  im p o rta n ce  o f  th e  C a p  C reu s C a n y o n . S e d im e n t  c o r e s  s h o w  sa n d  d ep o sit io n  
d er iv ed  from  turbid ites ex te n d in g  from  th e  d e g la c ia l into th e  H o lo c e n e . T h e  sa n d y  d e p o s it s  
s e e m  to b e  re la ted  to  th e  p o stg la c ia l e r o s io n  o f  sa n d  b a n k s at th e  sh e lf  b reak  an d  c a n y o n  
h e a d s . T h e s e  o c c u r  from  15.1  ky B P  to 6 .6  ky B P  in th e  north, probab ly  su p p lied  from  th e  
S e t e  C a n y o n , an d  from  1 0 .4  ky B P  to 4 .4  ky B P  in th e  so u th , m o st  likely d erived  through  th e  
La F o n e ra  C a n y o n , o ffsh o r e  N E S p a in .

T h e  N a z a r e  a n d  S e tú b a l C a n y o n s  off P ortugal s h o w  a c t iv e  se d im e n t  tran sp ort probab ly  a s  
e p is o d ic  e v e n t s . H a n g in g -w a lls  in d ica te  r e c e n t to  su b -r e c e n t  dow n -fau ltin g  o f  th e  c a n y o n  
b lock  w h ilst ou tcrop p in g  C r e ta c e o u s  strata  in d ica te  se d im e n t  is  not s to red  within th e  c a n y o n .  
Turbid la y e r s  a t  th e  s h e lf  e d g e  w e r e  o b s e r v e d  during s u r v e y s  in th e  S e tú b a l an d  N a za ré  
C a n y o n s  s u g g e s t in g  that p articu late m atter is  tran sp orted  from  th e  s h e lf  into th e  c a n y o n . 
B ottom  w a te r  turbidity r e a c h e s  m axim u m  le v e ls  w h e n  s u r g e s  o f  c o ld e r  w a ter  r e p la c e  th e  
lo w er  M ed iterran ean  W ater  in th e  bottom  o f  th e  c a n y o n .

O b se r v a tio n s  from  th e  A n d o y a  C a n y o n  off N orw ay  s u g g e s t  a  com b in a tio n  o f  p r o c e s s e s  
r e s p o n s ib le  for th e  c a n y o n  form ation: a n  u p p er  part in d icative  o f  e r o s io n  c a u s e d  by  
d o w n slo p e-flo w in g  turbidity cu rren ts g e n e r a te d  by m a s s  w a s tin g  in th e  h ea d w a ll area ; p iracy  
o f w in n o w ed  s h e lf  s e d im e n ts  or bottom  cu rren ts a n d /o r  internal w a v e s  within th e  ca n y o n ; and  
r e tr o g r e ss iv e  s id ew a ll c o lla p s e  d u e  to s lid in g /slu m p in g  in th e  lo w er  part o f  th e  c a n y o n . T h u s  
th e  A n d o y a  C a n y o n  m a y  ex em p lify  c a n y o n  form ation  both b y  d o w n s lo p e  e r o s io n  by turbidity 
cu rren ts an d  u p s lo p e  e r o s io n  from  r e tr o g r e ss iv e  slid ing  an d  slu m p in g .

Potential Exploitation by End Users
C o n sid e r a b le  p r o g r e s s  h a s  b e e n  m a d e  in u n d ersta n d in g  m arine se d im e n t  d isp e r sa l s y s t e m s .  
T h e s e  a re  ex tr e m e ly  c o m p le x  an d  very  variab le . U ltim ately w e  will ga in  a  b etter  
u n d ersta n d in g  o f  h o w  p o llu tan ts m o v e  through  th e  m arine en v iro n m en t. W e  will a ls o  b e  a b le  
to predict m o re  a ccu ra te ly  th e  likelihood o f  s e a b e d  stru ctu res b e in g  e ith er  buried or 
u n d erm in ed  by e r o s io n  d u e  to cu rren ts an d  se d im e n t  transport. O ur d a ta  on  la n d s lid e s  an d  
s e d im e n ta r y  a r c h iv e s  (particularly th e  distribution o f sa n d  on  th e  s e a b e d )  is  o f  v a lu e  to  th e  
h yd rocarb on  industry an d  their r e p r e se n ta tiv e s  h a v e  a tte n d e d  ou r sc ien tif ic  p r e se n ta t io n s . 
T h is w ork  h a s  b en e fited  b y  c lo s e  co llab oration  with a  North A m erican  O N R  fu n d ed  project 
(a lso  ca lled  E uroST R A T A FO R M ).
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Extreme ecosystem studies in the deep OCEan : Technological 
Developments - (EXOCET/D)
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Objective

T h e aim  o f  EXOCET/D is th e  tech n o lo g ic a l d e v e lo p m e n t  o f  a sp ec ific  in stru m en ta tion  a llow in g  
th e  s tu d y  o f  natural or a cc id en ta lly  pertu rb ed  e c o s y s t e m s  foun d  in th e  d e e p  o c e a n . T h e se  
e c o s y s t e m s  are  re la ted  to  th e  e m iss io n  o f  red u ced  flu ids (co ld  s e e p s ,  h yd roth erm al v e n ts ) ,  
pecu liar to p o g r a p h ic  stru c tu res  ( s e a m o u n ts , d e e p  c o ra ls ), m a ss iv e  org a n ic  in p u ts (su n k en  
w o o d s )  or to  u n p red ic ta b le  e v e n t s  (p o llu tion , e a r th q u a k e s ) . B esid e  th e ir  insu larity in th e  
a b y ssa l p lain , th e  ta r g e te d  e c o s y s t e m s  are  ch ara cter ized  b y  p a tch y  faunal d istr ib u tion s, 
u n u su al b io logical p roductiv ity , s t e e p  ch em ica l a n d /o r  physica l g ra d ien ts , h igh p erturbation  
lev e ls  and stro n g  o rg a n ism /h a b ita t  in te ra ctio n s a t in fra-m etric s c a le s . T heir red u ced  s iz e  and  
u n iq u e b io logical co m p o sit io n  and  fun ction in g  m a k e  th e m  difficult to  s tu d y  w ith  co n v en tio n a l  
in stru m en ta tion  and requ ire th e  u se  o f  su b m e r s ib le s  a b le  to  w ork  a t sm all s c a le s  on  th e  
se a flo o r  a s  w ell a s  th e  d e v e lo p m e n t o f  a u to n o m o u s  in stru m e n ts  for lon g -term  m onitoring  
(se a f lo o r  o b se r v a to r ie s  e .g .  EU p ro jects  ASSEM and  ESONET). In a d d ition , th e  in creasin g  
an th rop ic  p ressu re  on  t h e s e  p oorly  k now n d e e p - s e a  e c o s y s t e m s  e m p h a s is e s  th e  n e e d  for a 
rapid d e v e lo p m e n t o f  te c h n o lo g ie s  d e d ic a te d  to  the ir  in v estig a tio n . S ev era l E uropean  
co u n tr ie s  are  n o w  p u rch asin g  or d ev e lo p in g  d e e p - s e a  u n d erw a ter  v e h ic le s  but their  
acq u isition  a lo n e  is n o t su ffic ien t to  rea lise  e f fe c tiv e  in teg ra ted  d e e p - s e a  s tu d ie s . T h ere  is an  
u rg en t n e e d  for fa s t  b u t long term  sta b le  m u lti-sen so r  in stru m en ta tion  th a t  can  b e  e ith er  
c o n n e c te d  to  a u to n o m o u s  se a flo o r  o b se r v a to r ie s  or d ep lo y ed  on  u n d erw a ter  v e h ic le s .

T h e  g en era l o b je c tiv e  o f  th is  p ro ject is to  d e v e lo p , im p lem en t an d  t e s t  sp ec ific  t e c h n o lo g ie s  
a im ed  a t  ex p lorin g , d escrib in g  an d  q u an tify ing  b iod iversity  in d e e p - s e a  fra g m e n ted  h a b ita ts  
a s  w ell a s  a t  iden tify in g  links b e tw e e n  co m m u n ity  stru ctu re  an d  en v iro n m en ta l d yn a m ics . 
O nboard ex p er im en ta l d e v ic e s  will c o m p le m e n t th e  a p p ro a ch , en a b lin g  e x p e r im e n ts  on  
s p e c ie s  p h y sio lo g y .

Scientific breakthroughs
EXOCET/D d e a ls  w ith tech n o lo g ic a l d e v e lo p m e n ts  re la ted  to  actu a l sc ien tific  q u e st io n s . 
C ollection  o f  h igh reso lu tion  d a ta  is a crucial s te p  forw ard to  th e  u n d ersta n d in g  o f  fa cto rs  
in flu en cin g  m arine co m m u n ity  stru ctu re  and  fu n ction in g  a t  sm all sp atia l s c a le s  w h ile  t im e-  
s e r ie s  s tu d ie s  are  e s se n tia l to  u n d ersta n d  natural e c o s y s te m  d y n a m ics . T h e a c h ie v e m e n t  o f
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EXOCET/D tech n o lo g ic a l and sc ien tific  o b je c tiv e s  will b e  a tta in ed  by a c o n sta n t  co llab oration  
b e tw e e n  th e  tech n o lo g ic a l t e a m s  in ch a r g e  o f  th e  d e v e lo p m e n t, and  th e  sc ie n tis ts  
resp o n s ib le  o f  in stru m en t sp e c ific a tio n s  and final va lid ation . C ost e ffic ien t an d  reliab le  
so lu t io n s  will b e  foun d  to  m a k e  t h e s e  in stru m e n ts  su ita b le  for long term  d e p lo y m e n ts  on  
sta tio n a ry  d e e p - s e a  o b se r v a to r ie s  or u se d  a s  p ayload  s y s t e m s  on  u n d erw a ter  v e h ic le s . T h e  
th e m e s  th a t  will b e  a d d r e sse d  In EXOCET/D in clu d e :

•  3D  v id e o  im a g ery  and  sm all s c a le  reco n stru c tio n , long term  v id e o  m o d u le , p otentia l 
o f  a c o u stic  v s  v id e o  im a g ery  for e c o s y s te m  m app in g

•  in situ  a n a ly sis  o f  h ab ita t ch em ica l an d  physica l c o m p o n e n ts  u sin g  in situ  a n a ly ser  
and  se n s o r s  (m e th a n e , flow ) a sso c ia te d  w ith  w a ter  sa m p lin g ,

•  q u a n tita tiv e  sa m p lin g  o f  m acro- an d  m icro o rg a n ism s, in v iv o  ex p e r im e n ts  in 
s im u la ted  In situ  con d ition s;

•  in tegration  o f  m ultid iscip linary and  m u lti-sca le  d a ta  on  SIG so ftw a r e ,

•  in stru m en t im p lem en ta tio n  on  d e e p -su b m e r s ib le s

•  s u b -sy s te m s  an d  sc ien tific  valid ation  during d em o n stra tio n  a c t io n s , an d  final 
su b m ers ib le  cru ise  in 2 0 0 6  (MoMARETO, h yd roth erm al v e n ts , Mid A tlantic R idge).

Relevance for society
M arine s c ie n c e s  requ ire v ery  sp ec ific  t e c h n o lo g ie s  an d  in stru m e n ts  d u e  to  th e  p articu larities  
o f  th e ir  ta r g e t  f ie ld s . EXOCET/D will d e v e lo p  an  in teg ra ted  m ultid iscip linary in stru m en ta tion  
th a t  can  b e  u se d  un iversa lly  In a m ultitud e o f  resea rch  f ie ld s all o v er  E uropean and  
in ternational m arine en v ir o n m e n ts  from  sh a llo w  to  d e e p  w a te r s , from  natural s tru c tu res  to  
m a n -m a d e  risk o b je c ts  lo ca ted  a t  th e  s e a  floor. T h e n e e d  to  find tech n ica l so lu t io n s  to  c o p e  
w ith d e e p  s e a  en v iro n m en ta l co n stra in ts  (h igh  p ressu re , low  te m p e r a tu r e s , b lo fou lln g , 
co rrosion ) m a k e s  th e  d e d ic a te d  in stru m en ta tion  particularily sp ec ific  an d  v ery  e x p e n s iv e . On 
th e  o th e r  h an d , th e  sm all n u m b er  o f  u se r s  lim its th e  com m ercia l b en e fit  o f  m o st  sm all 
c o m p a n ie s  d e v e lo p in g  th is  d e d ic a te d  in stru m en ta tion .

T h is c o -o p e r a t iv e  p ro ject is o f  prim e n e c e s s ity  to  a llow  th e  E uropean co m m u n ity  to  rem ain  
c o m p etit iv e  in d e e p - s e a  o p era tio n  field co m p a red  to  o th e r  co u n tr ie s  su ch  a s  USA an d  Japan . 
T h e in crea sin g  n u m b er  o f  u n d erw a ter  v e h ic le s  an d  th e  n u m er o u s u p co m in g  m ultid iscip linary  
p ro jects  on  long term  se a flo o r  o b se r v a to r ie s  in E urope in crea se  th e  req u irem en ts  for su ch  
fitted  an d  reliab le in stru m en ta tio n . EXOCET/D will h a v e  a sign ifican t im p act on  th e  e ffo r t o f  
stan d a rd isa tio n  o f  e lec tro n ic  in te r fa c e s  an d  d a ta  form ats.

EXOCET/D will a lso  in c r e a se  th e  E uropean ca p a c ity  to  o p e r a te  on  th e  d e e p  se a flo o r  to  stu d y  
b iod iversity  (includ ing m icro b es  w ith p o ten tia l in te r e sts  for b io te ch n o lo g ica l and  
p h arm aceu tica l in d u str ies), to  e v a lu a te  p o ten tia l a n th ro p o g en ic  im p a c ts on  m arine  
e c o s y s t e m s  (oil sp ills , s e w a g e  w a s te s ,  d e e p  s e a  drilling, tox ic  an d  rad ioactive  d u m p in g ) or to  
effic ien tly  o p e r a te  a t  o c e a n ic  d e p th s . T h is in terven tion  ca p a c ity  is crucial t o  e v a lu a te  th e  
im p act o f  fu tu re  ca ta stro p h ic  e v e n t s  on  th e  b iod iversity  o f  th e  E uropean E xclusive E conom ic  
Z o n e and a lso  a lso  ta k e s  in to  a c c o u n t  th e  u p co m in g  d e m a n d  from  th e  d e e p  o ffsh o r e  industry  
for p ro sp ec tin g  an d  en v iro n m en ta l risk a s s e s s m e n ts .

Exploitation of the results of the project by end users
EXOCET/D p roject will lead  to  th e  d e v e lo p m e n t  a n d /o r  im p r o v em en t o f  p ro to ty p e  
in stru m e n ts  d e d ic a te d  to  stu d y in g  e x tr e m e  m arine en v iro n m en ts . S o m e  o f  t h e s e  in stru m en ts  
will p robab ly  b e  industria lized  In th e  n ea r  fu tu re . T h e s e  n e w  d e v e lo p m e n ts  will g rea tly  
im prove our ca p a c ity  to  stu d y  d e e p  s e a  e c o s y s t e m s  a t v ery  sm all sp atia l s c a le s  an d  will se r v e  
se v era l fu tu re  p ro jects  on  m arine e c o s y s t e m s , e sp e c ia lly  th o s e  u p co m in g  E uropean  
o b ser v a to ry  p ro jec ts  su ch  a s  MoMAR.
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T h e final in stru m en t te s t in g  an d  va lid ation  sh o u ld  b e  p erform ed  in 2 0 0 6  during th e  
MoMARETO cru ise . T h e  first leg  o f  th e  cru ise  will b e  d e d ic a te d  to  th e  im p lem en ta tio n  and  
t e s t  o f  th e  In strum en tation  d e v e lo p e d  during EXOCET/D w h ile  th e  se c o n d  leg  will b e  en tire ly  
fo c u se d  on  realizing sc ien tific  o b je c tiv e s  an d  d ep lo y in g  a first e co lo g ica l lon g-term  
o b ser v a to ry  In th e  Lucky Strike hydrotherm al v e n t  field (MoMAR a r e a ) , u sin g  m obile  and  
fixed  p latform s.
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The Internal Mound Factory - (GEOMOUND)
Henriet, J.P.1 and the GEOMOUND consortium

1 R e n a r d  C e n t r e  o f  M a r in e  G e o lo g y ,  B e lg iu m

C on tract N o : E V K 3-C T -19 9 9 -0 0 0 1 6 P roject duration : 0 1 /2 0 0 4  -  1 2 /2 0 0 7

P roject b u d g e t  : €  2  3 2 8  2 0 0 E C  contribution  : €  1 4 7 4  3 0 0

W e b site  : h ttD : //a e o m o u n d .u c d .ie ./

Objectives
T h e  o b je c t iv e s  o f  th e  G E O M O U N D  project w ere:

(a ) to draft an  in ven tory  o f  reco r d e d  g ia n t m ou n d  o c c u r r e n c e s  in P o rcu p in e  an d  R ockall 
b a s in s , s o u th w e s t  o f  Ireland, d o c u m e n tin g  m o r p h o lo g ie s , structural a s s o c ia t io n s ,  
p a ttern s an d  tem p oral re la tio n sh ip s w h ich  m ight identify th e  underly ing g e o lo g ic a l  
control point on  th e  g e n e s i s  o f  m o u n d s  an d  on  their su s ta in e d  or  e p iso d ic  grow th ,to  
critically e v a lu a te  re lev a n t h y p o th e s e s  an d  to te s t  th e  d ia g n o st ic  v a lu e  o f  su c h  
m o u n d s  a s  potentia l in d ica tors for h y d ro ca rb o n s an d  for fluid e x p u ls io n  e v e n ts ,

(c) to d e v e lo p  a  m o d e l for th e  fluid m igration  p a th s  an d  p r o c e s s e s  w h ich  m ight h a v e  
fu e lle d  su r fa c e  v e n ts  in th e  m ou n d  p ro v in ces ,

(d) to p rep a re  an d  d e f in e  th e  term s o f  r e fe r e n c e  for a  c o n c lu s iv e  O c e a n  drilling action . 

Results
A c h ie v e m e n ts  o f  th e  G E O M O U N D  project a r e  a s  fo llow s:

(a) a  sy s te m a t ic  inventory, g e o s ta t is t ic a l a n a ly s is  an d  d o cu m e n ta tio n  o f  m oun d  
m o r p h o lo g ie s  h a s  b e e n  perform ed  in th e  so -c a lle d  B e lg ica , H ovland , M agellan  an d  
R ockall m ou n d  p ro v in ces , so u th -w e s t  o f  Ireland; w h e r e  th e  su b s u r fa c e  control w a s  
a c c e s s ib le  (fig. 1), a  th orou gh  a n a ly s is  h a s  b e e n  carried  o u t o f  a n y  p la u sib le  
a s s o c ia t io n  with th e  underlying g e o lo g y ,

(b) v a r io u s  m ou n d  g e n e s i s  h y p o th e s e s  h a v e  b e e n  d e v e lo p e d  an d  critically e v a lu a te d ,

(c) a  prelim inary d ia g n o st ic  in terpretation  k ey  w a s  ap p lied  o n  a  hitherto u n ex p lo red  
s e g m e n t  o f  th e  M oroccan  m argin , w h ich  in d e e d  led  to  th e  d isc o v e r y  o f  a  n e w  m o u n d s  
se tt in g  in th e  m idd le  o f  g ian t m ud v o lc a n o e s ,

(d) for th e  first tim e, fluid m igration  m o d e ls  h a v e  b e e n  d e v e lo p e d  for th e  full transit from  
reserv o ir  to th e  su r fa c e , for s o m e  m ajor p r o v in c e s  in P o rcu p in e  basin : th e  
C o n n em a ra  fie ld , th e  M agellan  an d  th e  B e lg ica  m oun d  p r o v in c e s  (fig. 2 ), 
d o cu m e n tin g  both p a c e  an d  p a th w a y s  o f fluid ex p u ls io n ,

(e )  an  IO D P p ro p o sa l 573 -F u ll h a s  b e e n  drafted  an d  su p p o rt w a s  g iv en  to a  so -c a lle d  
P R O D  drilling p ro p o sa l, for th e  u s e  o f  a n  a u to m a te d  s e a b e d  drilling d ev ice .

Fig.1 V ery-h igh  reso lu tion  s e is m ic  se c t io n  

through  tw o “B e lg ic a  m o u n d s”, s o u th w e s t  

o f Ireland, illustrating th e  su b ja c e n t  se tt in g  

an d  th e  burial h istory  [1 ].
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Potential exploitation by end users
T h e  o b ta in ed  r e su lts  a r e  o f  sp e c ia l  in te rest  to

(a ) th e  oil industry, for th r ee  a s p e c ts :  (1 ) th e  n e w  in sigh t in fluid m igration  p a th w a y s  an d  
m o d e s  (from fo c u s e d  to d is p e r s e d )  from  th e  reserv o ir  to  th e  s lo p e , w h e r e  flu id s ca n  
in teract w ith s lo p e  stab ility  a n d  B io sp h e r e  r e s p o n s e , (2 ) th e  h igh -reso lu tio n  im ag in g  o f  
ca r b o n a te  m o u n d s , k now n to b e  prim e h yd rocarb on  r eserv o ir s  o n c e  buried , (3 ) the  
revela tion  o f  th e  d im e n sio n  o f  co ld -w a ter  cora l e c o s y s t e m s  in h yd rocarb on  p ro v in ces , 
with ou tlo o k  o n  p reserv a tio n  i s s u e s  in a r e a s  o f  p rogram m ed  d e e p  oil exp loitation;

(b) fu n d a m en ta l r e se a r c h , for (1 ) th e  n e w  in sig h ts  in th e  p o s s ib le  c o m p le x  p r o c e s s e s  
lea d in g  to th e  g e n e s i s  o f  m o u n d s , w h ich  form  o n e  o f  th e  m o st  e n ig m a tic  f e a tu r e s  in 
th e  g e o lo g ic a l  record , a s  a n c ie n t  a s  th e  o c e a n s :  G e o s p h e r e -B io sp h e r e  cou p lin g  
p r o c e s s e s ,  s e a b e d  preparation  an d  k ey  a c to r s , r e la y s  from  internal to  ex tern a l control, 
e tc ., an d  (2) for a  first s t e p  to w a rd s th e  q u antification  o f  c a r b o n a te  m oun d  p ro v in ces  
a s  carb on  sin k  in th e  g lo b a l carb on  c y c le .

P o licy  m a k e rs ca n  b en efit  from  th e  exp lora tory  p o w e r  o f  th e  G E O M O U N D  a p p ro a ch  and  
stra teg y , in th e  s e r v ic e  o f c o n se r v a tio n  o f  v a lu a b le  d e e p -w a te r  coral h ab ita ts.

ny Distança [km] .

JIIJIHl

Ü

□  l& X

■4MC

O n r h n r i a U t  Mr j unr l  S P  4fi  

\

Fig. 2  M odel o f  fluid m igration p a th w a y s to w a rd s th e  B e lg ic a  c a r b o n a te  m oun d  p rovin ce , 
P o rcu p in e  B a sin , so u th w e s t  o f  Ireland [2]
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Deployment of HYACE tools In New Test on Hydrates 
(HYACINTH)

Francis, T.1, Thjunjoto 2, Martin, D.3, Rothfuss, M.4, Kouwenhoven, A .5, 
Jackson, P.6

1 G e o t e k  Ltd, U K ; 2 T e c h n ic a l  U n iv e r s ity  o f  B e r lin , G e r m a n y ; 3 U n iv e r s ity  o f  C ard iff, 
UK; 4 T e c h n ic a l  U n iv e r s ity  o f  C la u s t h a l ,  G e r m a n y ;  5 F u g r o  E n g in e e r s  B V , T h e  
N e t h e r l a n d s ; 6 B ritish  G e o lo g ic a l  S u r v e y ,  U K

C ontract No: E V K 3-C T -2001 -0 0 0 6 0 P roject Duration: 1 2 /2 0 0 1  - 1 1 /2 0 0 4
Project b udget: €  2  5 7 4  7 7 3 EC contribution: €  2  0 3 6  9 5 5
W eb site : w w w .g eo tek .co .u k /h y a c in th

Objectives
G a s  h y d ra te s are  an  im portant reservoir  o f  m e th a n e  in d e e p  s e a  se d im e n ts  w h o s e  role in the  
E arth's carb on  c y c le  is  still poorly  u n d ersto o d . T heir s tu d y  h a s  b e e n  h a m p ered  by th e  lack  of  
su ita b le  to o ls , both for their r e c o v e r y  an d  for their p reserv a tio n  an d  stu d y  in th e  laboratory. 
T h e prim ary aim  o f th e  HYACINTH project w a s  to build on  th e  earlier HYACE project, fun d ed  
u n d er the  E C 's M AST III p rogram m e, an d  to  carry it forw ard to a  fully o p eration a l s t a g e  [1]. 
T h u s the  first o b je c tiv e  in th e  HYACINTH p roject w a s  to re c o v e r  g o o d  quality  hyd rate co re  
with both  the  w irelin e  p r e s su r e  c o r e r s  d e v e lo p e d  in th e  HYACE project - th e  HYACE R otary  
C orer (H R C ) an d  th e  F ugro P r e ss u r e  C orer (F P C ). T h e  n ex t o b je c tiv e  w a s  to  tran sfer  the  
p r e s su r e  c o r e s  ob ta in ed  into laboratory c h a m b e r s  w ithou t lo s s  o f  p r e ssu r e  s o  that th e y  cou ld  
b e  g e o p h y s ic a lly  lo g g e d . T h e  m e a n s  o f  g e o p h y s ic a lly  lo g g in g  p r e s su r ise d  c o r e s  w ou ld  b e  
e x te n d e d . Further e n g in e e r in g  d e v e lo p m e n t  w o u ld  b e  carried  o u t in o rd er  to  p rov id e  
e q u ip m e n t  for s u b - s a m p l in g  p r e s s u r is e d  c o r e s  for c h e m ic a l ,  m ic r o b io lo g ic a l  an d  
p e tr o p h y s ic a l s tu d y . T h e  d e v e lo p m e n t  o f  a  s y s t e m  for carry in g  o u t m ic r o b io lo g ic a l  
e x p e r im e n ts  o n  p r e s su r ise d  s u b - s a m p le s  w ou ld  a ls o  b e  p u rsu ed . F inally, m icrob io lo g ica l  
a n a ly s is  w ou ld  b e  carried  o u t o n  u n co n ta m in a ted  se d im e n t  c o r e s  acq u ired  by e ith er  th e  HRC  
or the  FPC .

Results
It w a s  r e a lise d  from  th e  start  
th a t  th e  s u c c e s s  o f  th e  
H Y A C IN T H  p r o je c t  w o u ld  
d e p e n d  on  c lo s e  co llab oration  
with th e  in ternationally  fu n d ed  
O c e a n  Drilling P rogram  an d  a  
form al a g r e e m e n t  w a s  s ig n e d  
b e t w e e n  t h e  H Y A C IN T H  
p a r t n e r s  a n d  O D P  in  
N o v em b er  2 0 0 1 . A s  a  resu lt o f 
t h i s  c o l l a b o r a t i o n ,  f i v e  
H Y A C IN T H  p e r s o n n e l  a n d  
m o re  th a n  th r e e  t o n n e s  o f  
e q u ip m e n t  w e r e  d e p lo y e d  in 
s u m m e r  2 0 0 2  o n t o  th e  
s c ie n t if ic  d r illsh ip  J O I D E S  
Resolution  for O D P  L eg 2 0 4 ,  
a  tw o  m o n th  o p e r a t io n  
d e v o te d  to  th e  s tu d y  o f  g a s
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h y d ra te s  found  on  H ydrate R id g e , o ffsh o re  O reg o n  [2]. During th e  c o u r s e  o f  th is op era tio n , 
c o r e s  a t in situ p r e s s u r e s  w e r e  r e c o v e r e d  by both  th e  HRC an d  th e  F P C , tran sferred  into  
lab oratory  c h a m b e r s  w ithou t lo s s  o f  p r e s su r e  an d  g e o p h y s ic a lly  lo g g e d  in a  vertica l Multi- 
S e n s o r  C ore L ogger [3 ,4]. T h is w a s  th e  first tim e that laboratory m e a su r e m e n ts  h a v e  b e e n  
m a d e  o f  th e  p h y sica l p ro p er tie s  o f  natural h y d ra te s  a t  su b -se a f lo o r  p r e s s u r e s  w ithou t e v e r  
r e le a s in g  th e  p r e s su r e . S o m e  o f  th e  c o r e s  c o n ta in e d  su b s ta n tia l q u a n tit ie s  o f  m e th a n e  
hydrate . It w a s  found  that g a m m a  d e n s ity  lo g s  w e r e  the  m o st  u sefu l an d  that th e y  cou ld  b e  
a cq u ired  from  p r e s su r e  c o r e s  c o n ta in e d  in e ith er  th e  G R P -w a lled  L ogg in g  C h a m b e r  or the  
s te e l-w a lle d  S to r a g e  C h am ber. T h e g e o p h y s ic a l lo g g in g  o f  a  h y d ra te -b earin g  p r e s su r e  c o re  
is  a  t im e -c o n su m in g  b u s in e s s  b e c a u s e  it h a s  to b e  d o n e  r e p e a te d ly  during p a u s e s  in the  
gradual d e g a s s in g  o f  the  c o r e . T h e  figure s h o w s  th r ee  d e n s ity  p ro file s o b ta in ed  during the  
d e g a s s in g  o f  C ore 2 0 4 - 1 2 4 4 -8 Y , a cq u ired  with th e  F P C . A  total o f  17  d e n s ity  lo g s  w e r e  
m a d e  o f th is  c o r e  o v e r  a  period  o f  12 h o u rs . M ore e x a m p le s  o f  th e  g e o p h y s ic a l  lo g s  o f  
p re ssu r e  c o r e s  ca n  b e  found in th e  Initial R ep orts v o lu m e  o f L eg 2 0 4  [2].

A n oth er  o p era tio n  to  d e p lo y  th e  full H YACE-HYACINTH sy s te m  at s e a  is s c h e d u le d  to take  
p la c e  o n  th e  g e o te c h n ic a l drillship Fugro Explorer in sp rin g  2 0 0 4 . B e c a u s e  th is sh ip  h a s  a  
m uch  sm a ller  derrick than the  JO ID E S R eso lu tio n , th e  coring to o ls  h a v e  had to b e  m odified .

D e v e lo p m e n t w ork  in th e  HYACINTH project is p r o c e e d in g  in order to e x te n d  th e  r a n g e  o f  
s tu d ie s  w h ich  ca n  b e  m a d e  on  p r e ssu r e  c o r e s . O n e  w ork  p a c k a g e  is  d e v o te d  to d e v e lo p in g  
th e  m e a n s  for m e a su r in g  th e  e lec tr ica l re s ist iv ity  o f  th e  c o r e , w h ich  r e q u ir e s  th e  u s e  o f  
e lectr ica lly  c o n d u c tiv e  c o r e  liner. In a n o th er  w ork  p a c k a g e , p r o g r e s s  is  b e in g  m a d e  in the  
d e v e lo p m e n t  o f  a  s y s t e m  to  o b ta in  s u b - s a m p le s  from  a n  FIRC or F P C  c o r e , u n d er  
c o n ta m in a tio n -co n tro lled  c o n d itio n s  an d  w ith ou t d e p r e s su r isa t io n . T h e  p r e s s u r is e d  s u b 
s a m p le s  c a n  b e  tr a n sfe r r e d  to  a  m ic r o b io lo g ic a l s y s t e m  o f  c h a m b e r s ,  a l s o  u n d er  
d e v e lo p m e n t ,  w h ic h  w ill a l lo w  fu r th er  s u b - s a m p l in g ,  e n r ic h m e n t ,  is o la t io n  an d  
e x p er im en ta tio n  to b e  perform ed  on  b acter ia  c o n ta in e d  in th e  se d im e n t. T h e w h o le  p r o c e s s  
will b e  p erform ed  u n d er  a n a e r o b ic  a n d  a s e p t ic  c o n d itio n s , a n d  th e  b a c te r ia  will n ot b e  
d e p r e s su r ise d  at a n y  s ta g e  o f the  p roced u re.

Potential exploitation by end users
A  fu lly  o p e r a t io n a l H Y A C E -H Y A C IN T H  p r e s s u r e  co r in g  s y s t e m  will b e  in v a lu a b le  to  
g o v e r n m e n t, industry  an d  a c a d e m ic  s c ie n t is ts  w orking in th e  field  o f  g a s  hyd rate  r e se a r c h , 
w h o s e  o b je c t iv e s  r a n g e  from  e s ta b lis h in g  w h e th e r  h y d r a te s  m ight b e  a  future e n e r g y  
r e s o u r c e  to  u n d ersta n d in g  their role in th e  E arth 's c lim a te  s y s t e m . T h e  p r e s su r e  corin g  
s y s t e m  will a ls o  a llo w  b arop h ilic  o r g a n ism s  ex is t in g  in th e  s u b -s e a f lo o r  b io sp h e r e  to  b e  
s a m p le d , iso la te d  an d  stu d ied ; su c h  r e se a r c h  cou ld  a llo w  p oten tia lly  u se fu l o r g a n ism s  for 
b io te c h n o lo g y  to b e  iden tified . F inally, it will provide oil c o m p a n ie s  d e v e lo p in g  oil an d  g a s  
r e s o u r c e s  in d e e p  w ater  on  th e  w orld 's con tin en ta l m arg in s, w h e r e  g a s  h y d ra tes a re  b e lie v e d  
to e x is t  in m a n y  p la c e s  in th e  sh a llo w  su b -su r fa c e  se d im e n ts , w ith th e  m e a n s  to  d eterm in e  
w h e th e r  th e y  p o s e  a  h a zard  to future s e a b e d  in sta lla tio n s . In th is  latter a p p lica tio n , th e  
p r e s su r e  co r in g  to o ls  a r e  likely  to  b e  u s e d  in c o n ju n ctio n  w ith  m o re  c o n v e n t io n a l s ite  
in v estig a tio n  te c h n iq u e s . O n e  su c h  o p eration , fu n d ed  b y  a n  oil c o m p a n y , h a s  a lrea d y  taken  
p la ce .
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Objectives
M ethane hydrate, a  so lid , ice-like, clathrate o f w ater  and m eth a n e , is w id esp rea d  in th e  top few  
hundred m etres o f se d im e n t b en ea th  continental m argins in w ater  d ep th s grea ter  than a  few  
hundred m etres. T he b a s e  o f  the  z o n e  in w hich hydrate ca n  ex is t  is limited by th e  in crea se  in 
tem perature with depth  b en ea th  the  s e a b e d . T he aim of the  project is to ev a lu a te  and d ev e lo p  
tech n iq u es  that ca n  b e  u se d  on  continental m argins to quantify th e  am ou n t o f  m eth a n e  hydrate  
p resen t in se d im en t, up to a  d epth  o f  a  few  hundred m etres b elow  the  se a flo o r  in w ater  d ep th s  
of up to a  few  tho u sa n d  m etres. T h e s e  tech n iq u es , utilising se ism ic  m ea su r e m e n ts  from  
s e ism ic  ex p er im en ts with o cea n -b o tto m  se ism o g r a p h s  with m ulti-com p on en t s e n s o r s  and  from  
3D  se is m ic  reflection, sh ou ld  b e  v iab le in both the p r e s e n c e  and a b s e n c e  o f  a  bottom -sim ulating  
s e ism ic  reflector (B S R ), form ed at th e  boundary b e tw een  hydrate-bearing se d im e n t and  
se d im e n t containing a  sm all p e r c e n ta g e  o f  free  g a s  held  in pore s p a c e s  by su r fa ce  ten sio n . In 
the p r e s e n c e  o f  a  B SR , v iab le tech n iq u es  sh ou ld  p la ce  b o u n d s on the am ou n t o f  g a s  p resen t.

Results
S e ism ic  d ata  s e t s  from arrays o f fo u r-com p on en t o cea n -b o tto m  se ism ic  recorders and from high  
resolution  se ism ic  reflection su r v e y s  h a v e  b e e n  acqu ired  at three s ite s , off NW  and  SW  
Svalbard , and  off S to r eg g a , Norw ay. T h e s e  d ata  h a v e  b e e n  inverted by ray-trace m odelling and  
tom ographic inversion  to derive the spatia l distribution o f  P- and S - w a v e  v e lo c it ie s  (Vp, V s) and  
quality factor (Q p), with sufficiently high resolution  to e n a b le  the prediction of the  hydrate and  
free  g a s  co n ten t o f th e  se d im e n ts . Off NW  Svalbard , positive Vp a n o m a lie s  a b o v e  the B S R  at a  
depth  o f 2 0 0  m support the p r e s e n c e  o f  g a s  hydrate, in low  co n cen tra tion s . A  low -velocity  z o n e  
a b ou t 6 5  m thick, containing free  g a s , is strongly d e v e lo p e d  b en ea th  th e  B SR . T he detail o f  the  
z o n e  and the overlying hydrate-contain ing se d im e n t h a s  b e e n  clarified using w aveform  
inversion . T he concentration  o f free  g a s  d im in ish es dow nw ard b en ea th  this z o n e  for a  further 
9 0  m.
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T he distribution of se ism ic  properties h a s  b e e n  related  to th e  distribution o f  hydrate in the  
se d im en t, by em p loyin g  theoretical and /or em pirical rela tion sh ip s that predict th e  e ffe c t  o f  
hydrate on  the se ism ic  properties o f se d im en t. U sing information ab ou t se d im e n t com p osition  
and porosity from th e nearby  O D P  S ite  9 8 6 , a  com bination  o f se lf-c o n s is te n t  approxim ation  
(SO A ) and  differential e ffe c tiv e  m edium  theory (DEM ), app lied  to the  velocity  m o d e ls  derived  
from ray-tracing inversion , pred icts a  hydrate saturation o f le s s  than 5% . A nother app roach , 
b a se d  on  Biot theory, pred icts hydrate sa tu ra tions up to 20%  and free  g a s  sa tu rations up to 
0 .2% . T he resu lts are  prelim inary, a s  S -w a v e  velocity  and  attenuation  (1 /Q p) are not y e t  fully 
utilised by both m eth od s.

T h e s e  a p p r o a c h e s  to hydrate prediction are  being te s te d  by m easu rin g  th e  se ism ic  properties o f  
se d im e n t containing hydrate grow n exp erim en ta lly  in the laboratory in con d ition s sim ulating  
th o se  found in nature. T he work on hydrate grow n in se d im e n t in the laboratory h a s  involved  
stu d y  o f its m o d e  o f  growth and the d ev e lo p m en t o f  a  re so n a n t colum n to m e a su r e  the se ism ic  
properties o f the laboratory sa m p le s  in the  s a m e  freq u en cy  ran ge a s  the  se ism ic  m e a su r e m e n ts  
m a d e  at the s it e s  on th e  continental m argin. A pplication of th e  SC A /D EM  m odel to laboratory  
d ata from the reso n a n t colum n sy s te m  sh o w e d  a  g o o d  linear correlation b e tw een  th e  predicted  
and actual am oun t hydrate p resen t in th e  sa m p le s , with the predicted  quantities o f  hydrate  
b ia sed  to h igher v a lu e s  than th e  m ea su red  quantities. T h e s e  are the  first laboratory  
m e a su r e m e n ts  o f  th e  se ism ic  properties o f  se d im e n t  containing hydrate a t se ism ic  freq u en c ies.

T he d ata  from NW  Svalbard  ind icate the p r e s e n c e  o f  se is m ic  an isotropy, w hich m odelling  
s h o w s  could  b e  p roduced  by the e ffe c t  o f m icro-cracks a lign ed  in a  vertical p lan e that h a s  a  
strike parallel to the  con tou rs the s lo p e  o f  the  s e a b e d . T h e s tr o n g e s t  an isotrop y  is d e v e lo p e d  in 
the fr e e -g a s  z o n e  b en ea th  the  B SR , but is a lso  p resen t, m ore w eak ly , in the  region a b o v e  it. 
T he crack s m ay b e o p e n e d  by d o w n -s lo p e  gravitational s tr e s s  and a c t  a s  migration p ath s for 
fluid and  g a s .  O verall, the  an isotrop y  is not strong , and its sy s te m a tic  e ffe c t  on  th e  estim ation  of 
velocity  and layer th ic k n ess  is l e s s  than 2  %.

A  m ajor c o m p o n e n t o f the  resea rch  h a s  b e e n  th e  d e v e lo p m e n t o f  the  tec h n iq u e s  for inverting 
the se ism ic  d ata , ie. tom ograph ic inversion  for Qp, and  tom ograp h ic and w aveform  inversion  for 
V s from m o d e-co n v er ted  w a v e s , and tech n iq u es  for predicting hydrate concentration  from  
s e ism ic  properties.

Relevance to Society
It is w idely  b e liev ed  that hydrate in se d im e n t a c ts  a s  a  bond b e tw een  the se d im e n t grains, 
in creasing  the se d im e n t’s  sh e a r  strength . An in c r e a se  in tem perature or a  d e c r e a s e  in p ressu re  
will c a u s e  hydrate to d isso c ia te  and  r e le a s e  m eth a n e  a s  a  g a s , w ea k en in g  the se d im e n t and  
m aking it prone to th e  form ation of su b m arin e s lu m p s, w hich can  b e  ca tastrop h ic  in their 
c o n s e q u e n c e s , su ch  a s  the creation  o f tsunam i. At a  sm aller  s c a le , petroleum  production  
platform s, by w arm ing the region around th e  w ell, m ay d e sta b ilise  hydrate, re lea sin g  m eth a n e  
g a s  and  w ea k en in g  the foun d ation s o f  the  platform. P rob lem s h a v e  b e e n  en co u n te red  during 
petroleum  exploration  and  production in a r e a s  o f  perm afrost, an d , arguably , o ffsh ore in a r e a s  
su ch  a s  the Gulf o f M exico. In E uropean w a ters su ch  a s  the North S e a , this h a s  not b e e n  a  
problem  to d a te , b e c a u s e  the w ater  d ep th s  h a v e  b e e n  too  sh a llo w  for hydrate to b e  p resen t, but 
a s  petroleum  exploration and  production m o v e s  into d e e p e r  w ater, hydrate b e c o m e s  a  potential 
hazard . W ithout k n o w led g e  of the  distribution o f  hydrate in E uropean continental m argins, their 
exploration and exploitation  could  b e  h a za rd o u s and harmful to th e  environm ent.
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Objectives
T h e  m ain o b je c tiv e  o f  th e  project is  to  g iv e  E u ro p ea n  r e se a r c h  t e a m s  an  a c c e s s  to an  
Infrastructure w h ich  is th e  on ly  o n e  in E u rop e w h ich  in c lu d e s  5  in sta lla tio n s a llow in g  sc ien tific  
a n d  tech n ica l s tu d ie s  o n  th e  b eh a v io u r  in m arine en v iro n m en t o f  m ater ia ls , eq u ip m en t, s u b 
m arin e v e h ic le , in stru m entation , p h y sica l an d  p h y s ic o -c h e m ic a l s e n s o r s . . .  T h e s e  
in sta lla tio n s a re , for s o m e  o f th e m , u n iq u e in E u rop e an d  lo c a te d  within m ultid isciplinary  
Ifrem er C e n tr e s  w h e r e  m o re  than  o n e  th o u sa n d  r e s e a r c h e r s  a r e  w orking.

•  T h e  d e e p  w a v e  b a sin  o f  B rest.

•  T h e  w a ter  circu lation  b a sin  o f  B o u lo g n e

•  T h e  h yp erb aric  test in g  tan k s.

•  T h e  m arin e m aterial laboratory.

•  T h e  m arine calibration  laboratory.

Results
12  r e se a r c h  p ro jects  h a v e  b e e n  s e le c te d  an d  161 d a y s  o f  t e s t s  h a v e  b e e n  o ffered  during th e
28 -m o n th  duration o f  th e  project. 3 2  r e s e a r c h e r s  v is ited  th e  Infrastructure. T h e y  c a m e  from
U nited K ingdom , N orw ay, G r e e c e , Ireland, S w e d e n , Italy, G erm a n y , S p a in  an d  F ran ce.

•  T h e  U n iversity  o f  B rem en  in G erm a n y  te s te d  a  profiling, sh a llo w , u n d erw a ter  in stru m ent  
carrier s y s te m , ca lled  O K T O P U S , particularly d e s ig n e d  to  w ith stan d  h e a v y  s e a  co n d itio n s  
a n d  su ited  for arctic  d e p lo y m e n ts .

•  T h e  U n iversity  o f  C ranfield  (UK) va lid a ted  a  m o d e l to predict th e  p er fo rm a n c e  o f  a  la se r  
str ip e  im ag in g  sy s te m  for u s e  on  an  A u to n o m o u s  U n d erw ater  V e h ic le  (AUV).

•  T h e  U n iversity  o f  C ranfield  a ls o  stu d ied  th e  in flu en ce  o f  p r e s su r e  o n  th e  m e c h a n ic a l  
b eh a v io u r  an d  fracture o f  c o m p o s ite  a n d  sa n d w ic h  p a n e ls . T h e  m e c h a n ic a l t e s t s  carried  
ou t into a  p r e s su r e  tank  a llo w ed  co n clu d in g  that a  h yd rosta tic  p r e s su r e  o f  3 0 0  bar d o e s  
n ot a ffec t  th e  M od e I d ela m in a tio n  to u g h n e s s  o f th e  C F R P  c o m p o s ite  te s te d .

•  T h e  S U B E O  Ltd C o m p a n y  (UK) te s te d  a  % s c a le  3 -p e r so n  su b m a r in e  an d  a  2 -p e r so n  
craft c a lle d  GEMINI. T h is su b m a r in e  v e h ic le , d e s ig n e d  for le isu re  an d  c o a s ta l  sc ien tific  
r e se a r c h , w a s  s u c c e s s fu lly  t e s te d  an d  will b e  p r o p o se d  to c u s to m e r s  very  s o o n .

•  T h e  U niversity  o f  G o teb o rg  (S w e d e n )  e v a lu a te d  in p r e s su r e , tem p er a tu re  an d  at d ifferent 
sa lin ity  ra tes, a  con d u ctiv ity  ce ll n ew ly  d e v e lo p e d  to b e  n ot s e n s it iv e  to m arine co n d itio n s . 
A A N D E R A A  C o m p a n y  cou ld  u s e  th e  r e su lts  o f  th is stu d y .

•  T h e  U n iversity  o f  C ranfield  stu d ied  th e  c a th o d ic  d isb o n d m e n t o f  p ro tectiv e  c o a t in g s  at 
high h yd rosta tic  p r e s su r e s . S te e l  p a n e ls  c o a te d  with varied  ty p e s  o f  pain t w e r e  te s te d  in
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natural s e a w a te r  a t  a  p r e s su r e  o f  2 5 0  bar. T h e  r e su lts  d e m o n s tr a te  that a n  in c r e a s e  o f  
p r e s su r e  an d  th e  ap p lica tion  o f  c a th o d ic  overp ro tectio n  both  a c c e le r a te  th e  natural 
d eg ra d a tio n  p r o c e s s  that o c c u r s  in paint film s.

•  T h e  U n iversity  o f  C o p e n h a g e n  (D en m ark ) te s te d  8  d ifferent current m e te r s  o p era tin g  by  
4  m e a su r e m e n t  p rin cip les o n  th e  s a m e  m o o r in g s in ord er to u n d ersta n d  w h y, a t s e a ,  th e y  
d o  n ot d e liv er  th e  s a m e  d a ta  in low  current. T h e  resu lts  s h o w  th e  in flu en ce  o f  th e  v a n e  
a n d  th e  s u s p e n d e d  so lid  in w a ter  on  th e  g a p  n oticed .

•  T h e  S Y S T E A  C o m p a n y  (Italy) e v a lu a te d  a  n ew ly  d e v e lo p e d  d e e p - s e a  nutrient a n a ly ser . 
T h e  te s t  a llo w ed  notic ing  an d  so lv in g  s o m e  tech n ica l p ro b lem s a n d  ad ju stin g  p a ra m ete rs  
d e p e n d in g  o n  th e  p r e ssu r e . T h is n e w  a n a ly se r  c a n  n o w  b e  p r o p o se d  to c u sto m e r s .

•  T h e  U niversity  o f  P lym outh  (UK) va lid a ted  a n  in n ovative  s y s te m  to r e c o v e r  w a v e  e n e r g y . 
T h e  resu lts , a cco rd in g  to  th e  r e se a r c h  tea m , cou ld  b e  crucial for th e  d e v e lo p m e n t  o f  a  
co m m e rc ia lly  v ia b le  d e v ic e  for th e  g en era tio n  o f r e n e w a b le  e lectr ic ity  from  w a v e  e n e r g y .

•  T h e  N ational Institute o f  G e o p h y s ic s  an d  V u lc a n o lo g y  (Italy) t e s te d  a  n e w  bottom  station
netw ork  for d e e p - s e a  r e se a r c h . T h e  t e s t s  a llo w ed  a s s e s s in g  th e  sc ien tif ic  in stru m en ts ,
s im u la tin g  th e  op era tio n a l s e q u e n c e s  for th e  d e p lo y m e n t an d  reco v e ry  o f  se a f lo o r  
o b se r v a to r ie s  an d  testin g  n e w  a c o u s t ic  co m m u n ica tio n  s y s t e m s .

•  T h e  N ational C en tre  for S e n s o r  R e s e a r c h  o f  th e  U niversity  o f  Dublin (Ireland)
c h a r a c te r ise d  th e  b eh a v io u r  o f  a  n e w  rad iom etric  f lu o r e s c e n c e  in te n s ity -b a se d  d is so lv e d  
o x y g e n  s e n s o r . T h e  e f fe c t  o f  tem p era tu re , g e n e r a tio n  o f  ch o r in e  (for fouling p rotection )  
an d  d ep th  w e r e  in v estig a ted .

•  T h e  U niversity  o f  Madrid (S p a in ) c h a r a c te r ise d  in tem p er a tu re  an d  p r e s su r e  the
b eh a v io u r  o f a  n e w  rad iom etric  sa lin ity  s e n s o r .

m f t  ! 1 Lf

Potential exploitation by end users
T h e s e  r e s e a r c h  p ro jects  a llo w ed  a c c e le r a tin g  th e  d e v e lo p m e n t  an d  th e  q ualification  of:

- s e n s o r s  (salin ity, d is s o lv e d  o x y g e n  s e n s o r s ,  nutrient a n a ly se r , current m eters);

- in stru m en ts (profilers);

- m e a su r e m e n t  s y s t e m s  an d  te c h n iq u e s  (bottom  sta tio n  netw ork , la se r  str ip e  im ag in g  
sy s te m );

- u n d erw a ter  v e h ic le s  (m a n n ed  su b m arin e);

- m ater ia ls  for m arin e u s e  (c o m p o s ite  an d  sa n d w ich );

- an ticorrosion  m ethod;

- w a v e  e n e r g y  reco v e ry  m eth o d .

T h e s e  d e v e lo p m e n ts  will b e  u se d  by th e  m arin e sc ien tif ic  com m u n ity  an d  by c o m p a n ie s  
in vo lved  in s e a  r e s e a r c h  exp lo ita tion  an d  s e is m ic  m onitoring.

T h e y  a lso  a llo w ed  “S M E s” to lau n ch  n e w  p rod u cts.
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Methane fluxes in ocean margin sediments: microbiological and 
geochemical control - (METROL)

Borowski, C.1, Boetius, A .1, Cragg, B.2, Dale, A .3, Fossing, H.4, Jensen, 
J.B.5, Knab, N .J.1, Pancost, R.D.6, Jorgensen, B.B.1, and METROL 

members

1 M a x  P la n c k  In s titu te  fo r  M a r in e  M ic r o b io lo g y , G e r m a n y ,2 C a rd iff  U n iv e r s ity , U K ,3 
U tr e c h t  U n iv e r s ity , T h e  N e t h e r la n d s ,4 N a t io n a l E n v ir o n m e n ta l R e s e a r c h  In stitu te ,  

D e n m a r k , 5 G e o lo g ic a l  S u r v e y  o f  D e n m a r k  a n d  G r e e n la n d , D e n m a r k , 6 U n iv e r s ity  o f  
B r is to l, U K  ; C o n ta c t:  c b o r o w s k @ m p i- b r e m e n .d e

C on tract No: E V K 3 -C T -2 0 0 2 -0 0 0 8 0 P roject duration: 1 1 /2 0 0 2  -  1 0 /2 0 0 5

P roject B udget: €  3  6 3 3  6 2 5 EC Contribution: €  2  6 0 5  5 0 0

W eb site :  w w w .m etro l.o ra

Objectives
V a s t  a m o u n ts  o f  m e th a n e  a re  form ed  in E u ro p ea n  m argin  s e d im e n ts  lea d in g  to th e  form ation  
o f free  g a s ,  to c o m p le x  c a r b o n a te  stru ctu res, an d  to e n h a n c e d  m e th a n e  e m is s io n . T h e s e  
p r o c e s s e s  a re  im portant for en v iro n m en ta l quality , for o ffsh o r e  o p e r a t io n s  o f  th e  h yd rocarb on  
industry, a n d  for c lim a te  d e v e lo p m e n t. H o w ev er , a  h igh p e r c e n ta g e  o f  th e  en tire  m e th a n e  
flux is reta in ed  in th e  s e a f lo o r  through  a n a e r o b ic  o x id ation  b y  m icro o rg a n ism s. W hile th is  
p r o c e s s  p la y s  a  critical role a s  a  barrier a g a in s t  m e th a n e  e m is s io n  (a cco u n tin g  for e s tim a te d  
90%  o f  th e  total m e th a n e  flux), its e f fic ie n c y  an d  en v iro n m en ta l regu lation  a r e  still poorly  
u n d ersto o d  d u e  to  lack  o f  re lev a n t d a ta  an d  o f  u n d ersta n d in g  o f  th e  controlling fa cto rs. 
M ETROL a im s to u n d ersta n d  th e  co n tro ls  an d  m e c h a n ism s  o f m e th a n e  production  an d  
b reak d ow n  in o c e a n  m argin  se d im e n ts . T h e  sp e c ia l  g o a ls  o f  M ETROL a r e  to

•  u n d ersta n d  th e  m icrobial an d  g e o c h e m ic a l p r o c e s s e s  in vo lved  in m e th a n o g e n e s is  
a n d  a n a e r o b ic  ox id ation  o f  m e th a n e  in m arin e s e d im e n ts ,

•  quantify  th e  r a te s  o f  turnover a n d  f lu x e s  o f  m e th a n e , su lfa te  an d  o th e r  in te rm ed ia tes  
at th e  su lp h fa te -m e th a n e  transition  z o n e  in th e  se d im e n t,

•  e x p lo r e  t h e s e  re la tio n sh ip s  b y  u sin g  a  reaction -tran sp ort d ia g e n e t ic  m o d e l, an d

•  re la te  th e  d ep th  o f  th e  m eth a n e-tra n sitio n  z o n e  to b road -b an d  
g e o g r a p h ic a l/g e o p h y s ic a l su rv e y in g  o f  d istin ct E u ro p ea n  c o a s ta l  s y s t e m s  -  th e  North 
S e a ,  S k a gerrak , K attegat, Baltic, an d  th e  B lack  S e a .

T h e s e  o b je c t iv e s  a r e  a c h ie v e d  by in teraction  o f  n in e  in ternational partners from  s c ie n c e  an d  
industry with a n  in terd iscip linary a p p ro a ch  that in te g r a te s  g e o p h y s ic s , g e o c h e m istr y , 
m icrob io logy , m o lecu la r  b io logy , an d  n u m erica l m o d e lin g .

Results
H y d ro a co u stic  su r v e y s  o f th e  o c c u r r e n c e  o f  fr e e  g a s  in th e  s e d im e n t  (F ig. 1) a n d  p ore  w a ter  
a n a ly s e s  (F ig. 2 )  in d ica te  that free  g a s  b u b b le  form ation  is lo c a te d  c o n s id e r a b ly  b e lo w  the  
u p p er b o u n d ary  o f  p o re-w a te r  d ilu ted  CH 4. T h e  su lp h a te -m e th a n e  transition  z o n e  (SM T Z ) is 
th e  narrow  vertical horizon  in th e  se d im e n t  in w h ich  S 0 42' an d  CH 4 c o e x is t  (F ig. 2 ). B a s e d  on  
o u r p o re  w a ter  a n a ly s e s ,  w e  c o n c lu d e  that th e  r a te s  o f  su lfa te  reduction  (S R R ) an d  
a n a e r o b ic  m e th a n e  ox id ation  (AO M ) in c r e a s e  th e  c lo s e r  th e  SM TZ , an d  th u s th e  CH 4 
satu ration  z o n e ,  rea ch  to w a rd s th e  se d im e n t  su r fa c e  ( s e e  le g e n d  o f  Fig. 2 ).
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Figure 1. Acoustic mapping of 
Aarhus Bay sediment along a 
1.5 mile N W -  SE transect. M2 
- M5 = Stations for sediment 
sampling with a gravity corer. 
Sediment with free CH4-gas 
appears dark with non- 
gaseous sediment on top. 
Sediment sampling locations 
are shown as blue vertical 
bars, which indicate 3-4 m 
penetration depth o f the corer.

F igure 2 . P o re -w a ter  p rofiles o f  
SO42' (so lid  c ir c le s )  an d  CH 4 
(o p e n  c ir c le s )  a t A a rh u s B ay  
s ta t io n s  M2 -  M 5. T h e
su lp h a te -m e th a n e  transition  
z o n e  is s h a d e d  gray. T h e  
s lo p e s  o f  th e  profiles s u g g e s t  
that p r o c e s s  r a te s  (S R R , AO M ) 
in c r e a s e  from  M2 to M5.

M ost o f  th e  su lp h a te  is re d u c e d  in su r fa c e -n e a r  se d im e n t  la y ers , w h ile  r a te s  for  
m e th a n o g e n e s is  a re  h ig h e s t  in th e  CH 4 satu ration  z o n e  b e lo w  th e  SM TZ . H ow ever, 
s ig n ifica n t a c tiv ities  for su lp h a te  red u ction  a n d  m e th a n o g e n e s is  w e r e  m e a su r e d  within th e  
SM TZ a s  w ell. A s  th is z o n e  is a ls o  re la ted  to h igh ra te s  o f  AOM , th is is  in d icative o f  
su b sta n tia l m e th a n e  cyclin g  in th e  SM TZ. T h is finding is stro n g ly  co rrob orated  by (/) p e a k s  o f  
m icrobial b iom ark ers in th e  SM T Z  w h ich  a r e  in d ica tive  for th e  p r e s e n c e  o f  a r c h a e a  an d  
su lp h a te  red u cin g  b acteria , an d  (//) by th e  d e te c tio n  o f  a n a e r o b ic  m eth a n o tro p h s o f  the  
ANM E-I g rou p  in th e  SM T Z  o f  North S e a  s e d im e n ts . First e x p e r im e n ts  with t h e s e  SM TZ  
s e d im e n ts  p roved  AOM  activ ity  e v e n  in vitro. T h e  p r e se n t  stru ctu re o f  th e  g e n e r a te d  SM TZ  
b atch  m o d e l a llo w s th e  se n s itiv ity  o f  th e  m o st  im portant p a r a m e te r s  to b e  a n a ly se d , e .g . ,  a  
d ou b lin g  o f th e  flux o f  o rg a n ic  m atter  to  th e  SM T Z  in th e  m o d e l resu lts  in a  three-fo ld  
in c r e a s e  in AO M . T h is su p p o rts  ou r c o n c lu s io n s  on  th e  re la tion sh ip  b e tw e e n  th e  d ep th  o f  th e  
SM TZ an d  in crea s in g  p r o c e s s  ra te s  ( s e e  a b o v e ) .

Potential exploitation by end users
T h e  narrow  su lfa te  m e th a n e  transition  z o n e  c o n s t itu te s  a  very  e ffe c tiv e  barrier a g a in s t  
m e th a n e  e s c a p e  from  d e e p e r  se d im e n t  strata . It is  critical to  k n ow  u n d er  w hich  
c ir c u m sta n c e s  th is barrier m a y  b e c o m e  in efficien t or  e v e n  fail. T h e  r e su lts  will h a v e  
s ig n if ic a n c e  for ou r u n d ersta n d in g  o f  th e  regu lation  o f  m e th a n e  f lu x e s  in o c e a n  m argin  
s e d im e n ts  an d  th u s will c o n s id e r a b le  con trib ute to ou r ability to quantify  an d  predict th e  
r e le a s e  o f  th e  g r e e n h o u s e  g a s  m e th a n e  from m arin e e n v ir o n m e n ts  into th e  a tm o sp h e r e . T h e  
resu lts  a lso  con trib ute to ou r u n d ersta n d in g  o f  th e  p r o c e s s e s  w h ich  lea d  to th e  form ation  of  
su b s u r fa c e  c a r b o n a te  stru c tu res an d  th e  p r o c e s s e s  o f  g a s  d eg ra d a tio n  in th e  se d im e n t  w hich  
m a y  a ffec t  p h y sica l stab ility  o f  th e  s e a  b ed . Both a r e  im portant fa c to r s  for c h o o s in g  su ita b le  
p o s it io n s  for o ff-sh o re  in sta lla tion s.
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Ocean Bottom Seismic Instruments & advanced marine seismic 
reflection Data Imaging and Analysis - (OBSIDIAN)

Flueh, Ernst R.

1 IF M -G E O M A R , L e ib n iz  In s titu te  fo r  M a r in e  S c i e n c e s ,  K ie l, G e r m a n y

C on tract N o : HPRI -  CT -  1 9 9 9  -  0 0 0 3 7 P roject duration : 3 /2 0 0 0  -  1 2 /2 0 0 3

P roject b u d g e t  : €  6 9 0  0 0 0 E C  contribution  : €  6 9 0  0 0 0

W e b site  : w w w .ifm -a e o m a r .d e

Objectives
T h e  aim  o f th e  project is  to  p rovid e  r e s e a r c h e r s  from  th e  co m m u n ity  a c c e s s  to sta te -o f-th e -  
art fa c ilit ies  for a d v a n c e d  s e is m ic  p r o c e s s in g , an d  to a  m od ern  f le e t  o f o c e a n  bottom  s e is m ic  
in stru m entation . Training o f  y o u n g  s c ie n t is ts  is  a ls o  an  im portant a s p e c t .

A m o n g  th e  a c a d e m ic  co m m u n ity  o f th e  m e m b e r  s ta t e s , IFM -G EO M AR o ffer s th e  m o st  
a d v a n c e d  s e is m ic  p r o c e s s in g  fa c ilitie s  an d  o p e r a te s  th e  la rg est  f le e t  o f  o c e a n  bottom  
in stru m en ts for s e is m ic  s u r v e y s , currently c o n s is t in g  o f  6 5  in stru m en ts [1].

Results
W ithin th e  project, 3 7  s c ie n tis ts , r ep resen tin g  19  E u ro p ea n  r e se a r c h  c e n tr e s  in e ig h t  different 
co u n tr ie s , b e n e f ite d  from  th e  p rogram m e, w h ich  p rov id ed  n early  5 0  m a n -m o n th s o f  a c c e s s  to  
o u r c o m p u ter  c e n tre . O c e a n  bottom  in stru m en ts w e r e  o p e r a te d  during 1 0  c r u is e s , with nearly  
5 0 0  d e p lo y m e n ts . In total s ix  c o m p le te d  P h D - th e s e s  profited from th e  p ro g ra m m e, an d  
currently fifteen  P h D -T h e s e s  a re  in p r o g r e s s  that in corp orate  r e su lts  a c h ie v e d  by u s e  o f  our  
larg e  s c a le  facility.

Potential exploitation by end users
R e s e a r c h  to p ic s  sp a n n e d  a  w id e  field , a m o n g s t  w h ich  p ro b lem s re la ted  to Natural H a za rd s  
(su c h  a s  th e  L isbon e a r th q u a k e  or th e  S to m e g a  S lid e ) an d  G lobal C h a n g e  (r e se a r c h  into g a s  
h y d ra te s  a s  a  r e s o u r c e , a s  a  facto r  in flu en cin g  c lim a te  an d  a s  a  control on  s lo p e  stability) 
r e p r e se n t  s o m e  o f th e  h igh ligh ts that a c h ie v e d  international recogn ition . M ore than  4 0  
sc ien tif ic  p a p e r s  h a v e  b e e n  w ritten, a n d  w e  e x p e c t  m o re  in th e  n e a r  future. R e su lts  o b ta in ed  
s o  far h a v e  a ls o  stim u la ted  n e w  p r o g r a m m e s an d  p r o p o sa ls  for add ition al field  w ork  an d  
m o re  q u alified  d a ta  a n a ly s is .

References
[1] Flueh, E. R., K laeschen, D „  and Bialas, J „  (2002) First Break, 20, 12, 764-769
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Ocean Margin Research Consortium -  (OMARC)
Mienert, J.1

1 D e p a r t m e n t  o f  G e o lo g y ,  U n iv e r s ity  o f  T r o m s o ,  N o r w a y .

E -m a il:  j u e r g e n .m ie n e r t@ ig .u i t .n o

C on tract N o : E V K 3 -2 0 0 2 -0 0 5 1 3 P roject duration : 0 2 /2 0 0 3  -  0 3 /2 0 0 6

P roject b u d g e t  : €  5 0 0  0 0 0 E C  contribution  : €  4 0 0  0 0 0

W e b site  : w w w .ia .u it .n o /o m a r c /in d e x .h tm

For m od ern  natural s c ie n c e ,  th e  o c e a n  is th e  very  s o u r c e  o f  life on  Earth, an d  it is  crucia l to  
bring o c e a n  m argin  r e se a r c h  i s s u e s  m o re  to th e  a tten tion  o f  d e c is io n  m a k e rs  an d  th e  public. 
O v er  9 0  p e r c e n t  o f ou r p la n e t’s  living an d  non-liv ing r e s o u r c e s  a r e  foun d  within a  fe w  
h u ndred  k ilo m etres o f  th e  c o a s t s ,  w h e r e  tw o-th irds o f  th e  w orld ’s  popu lation  is living. E ven  if 
w e  a r e  im proving ou r u n d ersta n d in g  o f  h o w  th e  o c e a n  m argin s y s t e m  is fu n ction in g  tod ay , 
w e  a r e  a  very  lon g  w a y  from  b e in g  a b le  to  pred ict natural c h a n g e s  an d  m an  in d u c ed  c h a n g e s  
o n  th e  o c e a n  m argin  that m a y  b e  e x p e c te d  in th e  n ex t cen tu ry  d u e  to g lob a l im p a cts . 
Im proved  an d  m o re  sy s te m a t ic  o b se r v a tio n s  o f  th e  o c e a n  su rroun d in g  ou r c o n tin e n ts  a r e  an  
o b v io u s  n e c e s s ity  to  e n a b le  u s  to fo r e c a s t  im m in en t g e o h a z a r d s  s u c h  a s  su b m a r in e  s l id e s  or  
en v iro n m en ta l im p a c ts . T h e  p u r p o se  o f  O M A R C  is to im prove our k n o w le d g e  a b o u t  the  
fu n ction in g  o f  o c e a n  m argin  s y s t e m s  an d  to p ro m o te  th e  w is e  u s e  o f  th e  Earth’s  o c e a n  
m argin  s y s te m  a s  a  h u m an  hab itat a n d  a s  a  ta rg et o f  natural m arin e r e s o u r c e s . O c e a n  
M argin r e s e a r c h  o p e r a te s  on  g lo b a l a s  w ell a s  reg ion a l re la ted  i s s u e s  fo c u s in g  on  th e  n e e d s  
o f th e  s o c ie ty  arou n d  th e  s e a .

O M A R C  c o m p r ise s  14  E u ro p ea n  m argin  p ro jects  that p rovid e  a  critical m a s s  o f E u rop ean  
r e s o u r c e s  w ith links to E u ro p ea n  industry. O M A R C  a c c o m p a n y in g  m e a su r e  e n h a n c e s  c r o s s  
fertilization o f  t h e s e s  individual p ro jects. In n ovation s both sc ien tifica lly  an d  te c h n o lo g ic a lly  in 
th e  field o f  m argin r e se a r c h  ca n  b e  an tic ip a ted . T h is c o n c e r te d  r e se a r c h  d e v e lo p m e n t  is 
d e v e lo p in g  further into an  in teg ra ted  effort co v er in g  all m argin s e tt in g s , for e x a m p le  around  
E u rop e, from  a c t iv e  m a rg in s o f th e  M ed iterran ean  to  p a s s iv e  m arg in s o f  th e  northern north 
A tlantic an d  th e  Arctic.

O M A R C  r e flec ts  so c ie ta l  n e e d s  in for m ain  a r e a s :  (1 ) in c r e a s e  ou r u n d ersta n d in g  o f the  
natural fa c to r s  that control th e  reg ion a l an d  g lob a l en v iro n m en t s o  that h u m an  living 
c o n d itio n s  m a y  b e  im proved  a lo n g  o c e a n  m arg in s, an  a r e a  with th e  h ig h e s t  grow in g  earth  
population; (2 ) d e v e lo p  m o re  e ffe c tiv e  w a y s  to find a n d  a s s e s s  potentia l future natural e n e r g y  
r e so u r c e s ;  (3 ) in c r e a s e  k n o w le d g e  o f  g e o lo g ic a l  p r o c e s s e s  an d  g e o lo g ic a l  c o n c e p t s  through  
co rre la tive  s tu d ie s  o f  v a r io u s lo c a t io n s  arou n d  th e  o c e a n  m argin; (4 ) im prove r e se a r c h  
m e th o d s  an d  te c h n iq u e s  for carrying o u t o c e a n  m argin  r e se a r c h  an d  o c e a n  floor im ag in g  in 
quality sim ilar to sa te llite  land im a g e s .

O M A R C  p ro v id es  a n  e x c e lle n t  forum  to e n h a n c e  k n o w le d g e  a b o u t  ou r o c e a n  m argin  
s y s t e m s , to c r e a te  public a w a r e n e s s ,  an d  e d u c a tio n a l o u tr ea ch . Bringing to g e th e r  lead in g  
s c ie n tis ts  from  O c e a n  M argin F P 5  fu n d ed  r e s e a r c h  p ro jects  in s id e  a n d  o u ts id e  E u rop e  
p ro v id es  a  critical m a s s  for p lan nin g  future r e s e a r c h , im proving industry co -o p e r a tio n , and  
public a w a r e n e s s .  T h is effort m a y  a llow  d e v e lo p in g  o c e a n  m argin r e se a r c h  a s  a  co n tin u ed  
activity lea d in g  to  b etter  u n d ersta n d  th e  p h y sica l, c h e m ic a l, b io lo g ica l an d  g e o lo g ic a l  
p r o c e s s e s  that control th e  fu n ction in g  o f th e  O c e a n  m argin  s y s te m  a s  a  w h o le .
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Profiles across Mediterranean sedimentary systems - 
(PROMESS 1)

Berné, S. 1 Canals, M .2, Skinner, A . 3, Trincardi, F .4, and the Promess 1 
group*

1IF R E M E R , F r a n c e ,  2U n iv e r s ity  o f  B a r c e lo n a ,  S p a in  , 3B G S , U n ite d  K in g d o m , 4 IG M -
C N R , B o lo g n a ,  Italy

C on tract N o : E V 1 -C T - 2 0 0 2 -4 0 0 2 4 P roject duration : 1 2 /2 0 0 2  -  6 /2 0 0 6

P roject b u d g e t  : €  3  6 3 5  5 2 9 E C  contribution  : € 2  7 1 7  9 8 4

W e b site  : w w w .D a n a e a .d e /P r o ie c ts /P R O M E S S l/

Objectives
“P R O M E S S ” (P R O file s  a c r o s s  M E diterranean S e d im e n ta r y  S y s te m s )  is  a  grou p  o f  
c o m p le m e n ta r y  sc ien tif ic  p r o p o sa ls  requiring th r e e  d ifferent corin g  an d  drilling p latform s, 
e a c h  b e s t  su ited  for sp e c if ic  p en etra tio n s , r e c o v e r y  an d  w a te r  d e p th s  (ran ging  from  5 0  to  
2 5 0 0  m ). Its g e n e r a l o b je c tiv e  is  to obtain  c o m p r e h e n s iv e  tr a n se c ts  a c r o s s  tw o  
M ed iterran ean  D elta ic  M argins, in th e  G ulf o f  L ions a n d  in th e  Adriatic, w h e r e  s e is m ic  d a ta  
b a s e  a re  very  g o o d  an d  p reserv a tio n  o f  d ep o sit io n a l s e q u e n c e s  a re  e x c e p tio n a l. T h is will 
a llo w  to b etter  u n d ersta n d  th e  e f fe c ts  o f  g lo b a l an d  c lim a te  c h a n g e s ,  se d im e n ta r y  and  
o c e a n o g r a p h ic  p r o c e s s e s  an d  te c to n ic s  on  co n tin en ta l m a rg in s sh a p in g .

P r o m e s s  1 is  an  in teg ra ted  p a n -E u ro p ea n  project (to g e th e r  with North A m erican  p artners)  
that will u s e  a  g e o te c h n ic a l  v e s s e l  from  th e  industry for sa m p lin g  long s e c t io n s  (5 0 -3 0 0  m ) 
a n d  r e a lise  in situ  m e a su r e m e n ts  o f  sh e lf  an d  u p p er s lo p e  se d im e n ta r y  en v ir o n m e n ts  (5 0 -  
3 0 0  m w a ter  d ep th ). It will prov id e c lu e s  o n  s e a - le v e l  c h a n g e s ,  s lo p e  stability , c a n y o n  h istory  
an d  c lim a te  variability in p h y sio g ra p h ic  s e tt in g s  w h e r e  se d im e n ta tio n  r a te s  in e x c e s s  o f  
1m /kyr will a llow  high reso lu tion  s tu d ie s . It is  a  c o m p a n io n  project o f  “E urostrataform ” within  
th e  “O c e a n  M argin” c lu ster  o f  E u ro p ea n  p ro jects  (O M A R C ). S e q u e n c e s  that d e p o s ite d  during  
g la c ia l in terva ls a r e  particularly w ell d e v e lo p e d  a t  th e  sh e lf  e d g e .  T h ey  will p rov id e an  
e x p a n d e d  record  for stu d y in g  sh o rt period  c lim atic  o sc illa tio n s . C lin oform s that d e p o s ite d  on  
th e  o u te r  G ulf o f L ions sh e lf  will s e r v e  a s  a  “d ip stick ” for p a s t  s e a - le v e l s  during g la c ia l p er io d s  
o f th e  la st  c a . 5 0 0  kyr, w h e r e a s  th e  c h a n g e s  that occu rred  during th e  la st  d e g la c ia l period  will 
b etter  b e  in v e st ig a te d  through  th e  thick p rod elta ic  w e d g e  o f  th e  C entral Adriatic.

In ord er to p r o c e s s  th e  c a . 7 0 0  m o f coring a n d  lo g g in g  d ata , th e  project h a s  b e e n  o rg a n ized  
in w o r k -p a c k a g e s  a n d  ta sk s  that e n c o m p a s s  a  larg e  n u m b er  o f  t e c h n iq u e s  an d  r e se a r c h  
f ie ld s . T o  th e  g r e a t  d ifferen ce  o f  O D P , m o st  o f  th e  w ork will h a v e  to b e  d o n e  o n sh o r e , w h ich  
im p lies a  stron g  netw ork ing o f  E u ro p ea n  a n d  North A m erica n  lab oratories.

Results
T h e  project sta rted  in December 2002. A s s e s s m e n t  o f  all g e o p h y s ic a l  d a ta  w a s  carried  ou t  
during th e  first y e a r  o f  th e  project, an d  drilling s i t e s  w e r e  s e le c te d .  For e a c h  o f  th e  4  s it e s ,  
d a ta  b a s e s  w e r e  e s ta b lis h e d  u sin g  G e o g r a p h ic  Inform ation S y s te m , an d  a  d e ta ile d  report 
w a s  p rep ared , ga th er in g  all inform ation for e a c h  drilling s ite . In parallel, a  call for ten d er , that 
s p e c if ie s  all req u irem en ts o f  th e  project, w a s  p u b lish ed  in th e  O fficial Journal o f  th e  E C  in 
April 2003. In June 2003, th e  interim Pollution P rev en tio n  an d  S a fe ty  P a n e l o f  IO D P (¡P P S P )  
provid ed  a  c o u r te sy  rev iew  for th e  P r o m e s s  drilling s i t e s .  R e c o m m e n d a t io n s  in clu d ed  th e  re
p r o c e s s in g  o f  s o m e  s e is m ic  lin es , for b etter  v isu a lisa tio n  o f am p litu d e  a n o m a lie s . T h is w a s  
a c c o m p lish e d  in Ju ly  2 0 0 3 . In November 2003, fo llow in g  th e  d eta ile d  e v a lu a tio n  o f  th e  
p r o p o sa ls  su b m itted  to “P r o m e s s  1”, F U G R O  E n g in e e r s  BV w a s  p r o p o se d  a s  th e  m ain  s u b 
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co n tractor  for drilling an d  te stin g  o p e r a t io n s  a t s e a .  T h is w a s  a c c e p te d  by th e  EC  on  
December, 1st, 2003. A  tech n ica l m e e tin g  w a s  h eld  in L e id sc h e n d a m  (NL) on  December 16th, 
2003, to g e th e r  with a  v isit o f  th e  g e o te c h n ic a l  v e s s e l  “B U C E N T A U R ”, in ord er  to arra n g e  
s o m e  o f th e  con tractin g  an d  tech n ica l a s p e c t s .  T h e  first P r o m e s s  1 an n u a l m e e tin g  took  
p la c e  in B o lo g n a  (Italy) o n  F eb . 4  an d  5, 2 0 0 4 . During th is m e e tin g , se v e r a l  tech n ica l 
a s p e c ts ,  d ea lin g  with sa fe ty , drilling p r o c e d u r e s , o rg a n iza tio n  o f  ta sk s  o n b o a rd , d o w n h o le  
lo g g in g  a n d  sa m p lin g  s tr a te g ie s , arch iving an d  d isse m in a tin g  o f  d a ta , w e r e  d is c u s s e d . At th e  
tim e o f  writing o f  th is ab stra ct, th e  e x p e c te d  tim e fra m e for drilling o p e r a tio n s  is co m p r ised  
b e tw e e n  April and June, 2004, u sin g  th e  S R V  B aven it o f FU G R O .

Acknowledgements: T h a n k s a r e  d u e  to JEO D I (Joint E u ro p ea n  O c e a n  Drilling Initiative) 
a n d  IO D P for providing tech n ica l an d  a d v iso ry  support.
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Cattaneao and F. Trincardi ; BGS : A. Skinner and M. Stoker ; GGA Hannover : R. Gelfort 
and Th. Wonik ; Un. Barcelona : I. Cacho, M. Canals, R. Urgeles and R. Zahn ; Un. 
Salamanca : J.A. Flores and F. Sierro ; IUEM Brest : L. Droz and M. Rabineau ; Un. 
Bremen : R. Schneider and H.J. Wallrabe-Adams ; Un. Lyon : C. Beaudouin and J.P. Sue ; 
CS 1C Granada and Barcelona: F. Martinez-Ruiz and J.O. Grim ait; Instaar, Boulder: J. 
Syvitski ; Lamont DEO : G. Mountain.
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Stratigraphical Development of the Glaciated European Margin 
- (STRATAGEM)

Evans, D .1, STRATAGEM partners 

1 B ritish  G e o lo g ic a l  S u r v e y ,  U K , d e v a n s @ b g s .a c .u k

C on tract No: E V K 3-C T -19 9 9 -0 0 0 1 1 P roject Duration: 0 3 /2 0 0 0  -  0 2 /2 0 0 3

P roject B u d get: 2 ,5 0 6 ,4 0 9  E uros EC contribution: 1 ,5 0 7 ,0 0 0 E u r o s

W eb site :  w w w .s tr a ta a e m -e u r o D e .o r a

Objectives
T h e  project w a s  a  reg io n a l s tu d y  o f  th e  N e o g e n e  stratigrap h ie d e v e lo p m e n t  o f  th e  g la c ia ted  
E u ro p ea n  m argin from  L ofoten  to P o rcu p in e . In ord er to  g e n e r a te  a  N e o g e n e  stratigraph ie  
fram ew ork  for th is part o f  th e  m argin . T h e  s e c o n d  o b je c tiv e  w a s  to u s e  t h e s e  d a ta  an d  
in terp retation s to g e n e r a te  a  m o d e l for th e  evo lu tio n  o f th e  m argin.

Results
T h e  stratigrap h ie a t la s  p r e s e n ts  a  unified  stratigrap h ie fram ew ork  for th e  m argin  by  
e sta b lish in g  tw o u n con form ity -b o u n d ed  m e g a s e q u e n c e s ,  o f  M io c e n e  to  lo w er  P lio c e n e  an d  
lo w er  P lio c e n e  to H o lo c e n e  a g e  r e sp e c tiv e ly , that a r e  inform ally term ed  th e  ‘low er’ an d  
‘u p p er’ N e o g e n e  s u c c e s s io n s .  T h e  m ain ch a r a c te r is tic s  o f  t h e s e  un its a r e  d e fin e d  an d  
d e sc r ib e d , with s e is m ic  d a ta  e x a m p le s , distribution m a p s , an d  a  com p ila tion  o f c o r e  an d  
s a m p le  d a ta  from  th e  reg ion . T h er e  is a ls o  a  se c t io n  on  h igh er-reso lu tio n  stratigrap h y that 
p ro v id es  m o re-d e ta iled  inform ation on  s o m e  o f th e  y o u n g e r  un its a t a  r a n g e  o f  s c a le s .

In th e  m argin  ev o lu tio n  m o d e l, a  s ix - s ta g e  e v e n t  stratigrap h y is p r o p o se d  that d o c u m e n ts  th e  
N e o g e n e  d e v e lo p m e n t  o f  th e  m argin . T h e  g la c ia te d  E u ro p ea n  m argin  is c la s s e d  tec to n ica lly  
a s  p a s s iv e , but th e  post-rift h istory  o f th e  m argin , including th e  N e o g e n e ,  h a s  b e e n  anyth in g  
but p a s s iv e , f o r a  p h y sica lly  d y n a m ic  N e o g e n e  evo lu tio n  is d e m o n str a te d .

T h e  m o d e l in c lu d e s  th e  resu lts  o f  post-rift b a ck sto p p in g  m od ellin g  that h a s  b e e n  carried  ou t  
o n  s e le c te d  tr a n se c ts  a lo n g  th e  m argin . A n o th e r  se c t io n  m a k e s  c o m p a r iso n s  with o th e r  
g la c ia te d  m arg in s, th u s  p lacin g  ou r s tu d y  in a  g lob a l p e r sp e c tiv e .

Potential exploitation by end users
T h e  m ain  d e liv e r a b le s  g e n e r a te d  b y  STR A T A G E M  h a v e  b e e n  d istributed  to all 2 9  oil 
c o m p a n ie s  that su p p o rted  th e  project. In add ition , a s  a  resu lt o f  further industry sp o n s o r sh ip ,  
C D R o m s o f  th e  rep orts h a v e  b e e n  s e n t  to 5 0  re lev a n t a c a d e m ic  in stitu tes through ou t  
E u rop e. F urtherm ore se v e r a l  p a p e r s , including a  th e m a tic  v o lu m e  will or h a v e  b e e n  
p ro d u ced , an d  a  n u m b er  o f  p r e se n ta t io n s  m a d e  at c o n fe r e n c e s .
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Tracer and Circulation in the Nordic Seas - (TRACTOR)
Johannessen, T.1, Olsson, A . 1, Messias, M -J.2, Watson, A. J .2, Gascard, 
J -C 3, Drange, H .4, Eldevik, T .4 Anderson, L.5, Ólafssón, J.6, Nest, O.A.7

1 G e o p h y s ic a l  In s titu te , U n iv e r s ity  o f  B e r g e n  a n d  t h e  B je r k n e s  C e n t r e  fo r  C lim a te  
R e s e a r c h ,  N o r w a y ; 2 S c h o o l  o f  E n v ir o n m e n ta l S c i e n c e s ,  U n iv e r s ity  o f  E a s t  A n g lia , 
UK; 3 L a b o r a to ir e  D ’O c é a n o g r a p h ie  D y n a m iq u e  e t  d e  C lim a to g ie ,  P a r is ,  F r a n c e ;  4 

N a n s e n  E n v ir o n m e n ta l a n d  R e m o t e  S e n s i n g  C e n te r ,  5G o e t e b o r g  U n iv e r s ity , S w e d e n ,  
6T h e  M a r in e  R e s e a r c h  In s titu te , I c e la n d , 7N o r w e g ia n  P o la r  In s titu te , N o r w a y

C on tract N o : E V K 2 -2 0 0 0 -0 0 0 8 0 P roject duration : 0 2 /2 0 0 1  -  0 1 /2 0 0 4

P roject b u d g e t  : €  2  3 4 2  6 3 2 EC contribution  : €  1 8 8 7  5 3 0

W eb site :  h ttD ://w w w .b ierk n es .u lb .n o /resea rch /T R A C T O R /ln d ex .h tm l

Objectives

•  D e sc r ib e  an d  quantify  th e  p r e s e n t  stren g th  an d  variability o f  th e  circu lation  an d  
o c e a n ic  p r o c e s s e s  o f  th e  N ordic S e a s  r e g io n s  u sin g  primarily o b se r v a tio n s  o f th e  
lon g  term  sp r e a d  o f  a  tracer  p u rp osefu lly  r e le a s e d  into th e  G reen la n d  S e a  G yre in 
1 9 9 6

•  Im prove ou r u n d ersta n d in g  o f  o c e a n  p r o c e s s e s  critical to  th e  th erm o h a lin e  circu lation  
in th e  N ordic S e a s  r e g io n s  s o  a s  to  b e  a b le  to pred ict h o w  th is reg ion  m a y  re sp o n d  to 
c lim a te  c h a n g e .

•  A s s e s s  th e  role o f m ixing an d  a g e in g  o f  w a te r  m a s s e s  on  th e  carb on  transport and  
th e  role o f  th e  th erm o h a lin e  circu lation  in carb on  s to r a g e  u sin g  w a ter  tran sp orts an d  
m ixing c o e ff ic ie n ts  d er iv ed  from  th e  tracer  distribution.

Results
T h e  G reen la n d  S e a  (G S ) is b e lie v e d  to b e  o n e  o f th e  m o st  im portant r e g io n s  to v en tila te  th e  
w orld o c e a n s ,  an d  c o n v e c t iv e  p r o c e s s e s  th e re  is reg a rd ed  to  b e  an  im portant contributor to  
drive th e  g e n e r a l th erm o h a lin e  circu lation  o f  th e  o c e a n s .  For th is r e a s o n , in A u g u st  1 9 9 6 , a  
tracer  r e le a s e  ex p e r im e n t w a s  b e g u n  in th e  in te rm ed ia te -d e p th  w a te r s  o f  th e  centra l 
G reen la n d  S e a ,  to s tu d y  w a ter  m a s s  tra n sfo rm a tio n s a s s o c ia t e d  with d e n s e  w a te r  production  
a n d  contributing to th e  th e rm o h a lin e  overturn . In th is p o ste r  w e  briefly su m m a r iz e  the  
o u tc o m e  o f  th is stu d y . T h e  d a ta  an d  m o d e l r e su lts  p r e se n te d  g iv e  a n  o v e r v ie w  o f  th e  m o d e  
o f c o n v e c t iv e  activity, a n d  th e  g e n e r a l sp r e a d  o f  th e  tracer  in th e  vertical a n d  horizontal 
d irection  during th e  7  y e a r s  o f  EU. T h e  start o f  th e  ex p e r im e n t w a s  c o n d u c te d  during th e  EU  
con tra ct M A S 3 -C T 9 5 -0 0 1 5 , E S O P -p ro ject. W e  fo c u s  on  th r ee  m ain  o b se r v a tio n s:

(1 ) T h e  d e e p e n in g  o f  th e  tracer  p atch  in th e  G S  gy re , from  th e  injection  d ep th  o f  3 0 0 m  in 
A u g u st  1 9 9 6 , to  8 0 0 m  in S e p te m b e r  1 9 9 8

T h e  d e e p e n in g  o f  th e  tracer  p a tch  (iso p y ck n a l)  s e e m s  to g e n e r a lly  b e in g  c a u s e d  b y  a  
ligh ten in g  o f  th e  c o m p le te  w a ter  co lu m n  within th e  G reen la n d  S e a .  T h e  m ain  c a u s e  s e e m s  to 
b e  h ea tin g  an d  d e p ic t  th e  m o re  s lo p p y  c o n v e c t io n  that h a s  b e e n  o b se r v e d  in th e  reg ion  s in c e  
1 9 9 0 ’s .  N o  real bottom  w a ter  form ation  h a s  b e e n  o b se r v e d  in th e  reg ion  s in c e  1 9 9 1 .

(2 ) T h e  redistribution o f  th e  tracer  o v e r  th e  w a ter  co lu m n  from  3 0 0  to 1 2 0 0 -1 5 0 0  d b ars  
r e sp e c t iv e ly  in M ay 1 9 9 7  an d  J u n e  2 0 0 2  a s  th e  resu lt o f  w in ter  c o n v e c t io n .

T w o  s ty le s  o f  ventilation  h a v e  b e e n  o b se r v e d . T h e  e d d y  form ation  an d  rejection  a s  that 
m o d ifie s  th e  w a ter  co lu m n  d ow n  to 2 5 0 0 m  p u b lish ed  in N ature (G a sca rd  e t  a l., 2 0 0 2 ) , and  
th e  m o re  c la s s ic  s ty le  for d e e p w a te r  form ation  in 2 0 0 2 . T h e  g e n e r a l p icture for both t h e s e  
s ty le s  o f  ventilation  is that th e y  d o  not p ro d u ce  bottom  w ater , but v en tila te  th e  critical z o n e  in
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th e  u p p er  la y er  (app rox . 1 5 0 0  m ) o f th e  G reen la n d  S e a  that c o m m u n ic a te  into th e  North 
A tlantic O c e a n .

(3 ) T h e  a d v e c t iv e  ro u tes , internally  in th e  N ordic S e a s  an d  o v e r  th e  c h o k e  poin t into th e  
a d ja c e n t  o c e a n s

N e w  inform ation a b o u t th e  tim ing o f  w h e n  th e  tracer-in flu en ced  w a te r s  r ea ch  th e  c h o k e  point 
a n d  e n te r s  into th e  North A tlantic O c e a n  is o b ta in ed . T h e  e a r lie s t  o b se r v a tio n  o f  tracer  w a ter  
ju st  north o f  th e  D en m ark  Strait w e r e  approx . 2 ,5  y e a r s  an d  in th e  F a e r o e -S h e t la n d  c h a n n e l  
a p p rox . 3 ,5  y e a r s  a fter  th e  r e le a s e  r e sp e c t iv e ly .

Potential exploitation by end users
T h is u n iq u e d a ta s e t  will b e  u s e d  to perform  a  m o d e l e x e r c is e , w h e r e  d a ta  to m od el 
in terco m p er iso n  an d  m o d e l-to -m o d e l in tercom p arison  is cen tra l. A  su it o f  G en era l C irculation  
M o d els  (G C M ’s )  will b e  te s te d . T h e s e  s ty le s  o f  m o d e ls  a re  o ften  u se d  to predict future  
c lim a te  c h a n g e , but a t th e  p r e se n t  s t a g e  o f  d e v e lo p m e n t  c le a r  sh o rt c o m e s  in th e  w a y  th e  
p r e se n t  th e  real o c e a n . B a s e d  u p on  d a ta  an d  m od ellin g  th is a m b itio u s an d  w ork  in te n s iv e  
project w e  a re  n o w  m uch  m ore T h e  a d v a n ta g e  u sin g  a  o n e  point tracer  field , w h e r e  w e  know  
w h e n  an d  w h e r e  th e  tracer  w a s  r e le a s e d  a re  that w e  g e t  m uch  m o re  rob u st ca lc u la tio n s  on  
a d v e c tio n  an d  vertical m ixing in th e  o c e a n . In su m  th e  r e su lts  from  th e  T R A C T O R -project  
c a n  b e  u se d  to im prove th e  p r e s e n t  d a y  m od ellin g  tool in su c h  a  d irection  that m o re  reliab le  
s c e n a r io s  ca n  b e  m a d e  for future g lob a l an d  c lim a te  c h a n g e . T h is will m a k e  th e  s c ie n c e  
within ou r field  m o re  v a lu a b le  for future g u id a n c e  in p o licym ak in g  a n d  for th is r e a so n  for  
so c ie ty .
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Optimising the Performance (Electrical and Economic) of Tidal 
Current Turbines - (OPTCURRENT)

Bryden, I.G.1, Déluré, Y.2, De Nat, L.3, Gravili, D.4, Holmes, B.2, Lewis, 
A.2, Melville, G.T.1 and Thake, J 5

1 T he R obert G ordon University, U K ;2 University C o lleg e  Cork, Ireland; 3 T hetis SpA , 
Italy, 4CEOM SC pA , Italy, 5IT P ow er Ltd, UK

C on tract N o : J O R 3 C T 9 8 0 2 0 5 P roject duration : 0 8 /1 9 9 8  -  0 7 /2 0 0 1

P roject b u d g e t  : €  531  2 4 6 E C  contribution  : €  531  2 4 6

Objectives
T h e  principal aim  o f  th is project w a s  th e  d e v e lo p m e n t  o f  a  m e th o d o lo g y  for th e  optim al
m atch in g  o f  tidal current driven tu rb in es to loca l flow  co n d itio n s , taking a c c o u n t  o f
en v iro n m en ta l, so c ia l a n d  e c o n o m ic  co n stra in ts . T h e  m e th o d o lo g ie s  w e r e  p r e se n te d  in th e  
form  o f a  "tool-box", w h ich  c o n s is te d  primarily o f  so ftw a r e  required  for th e  identification  of  
optim al so lu t io n s  with g u id e lin e s  on  e s ta b lish in g  th e  n e c e s s a r y  input d a ta b a s e s .  T h e  project 
w a s  sp lit in to s ix  d istinct ta sk s .

•  M eth o d o lo g y  d e v e lo p m e n t

•  Identification o f  su ita b le  t e s t  s i t e s

•  H ydrographic su r v e y s  o f  tw o s i t e s

•  D e v e lo p m e n t o f  h yd rod y n a m ic  co m p u ta tio n a l m o d e ls  for e a c h  s ite

•  D e v e lo p m e n t o f  th e  op tim isa tion  so ftw a re

•  D e v e lo p m e n t o f  th e  T o o lb o x ’ co n ta in in g  so ftw a re  an d  d o cu m e n ta tio n  on  th e  p r o c e s s

Results
T h e  op tim isa tion  so ftw a r e  c o n ta in s  within it, th e  c o s t  fu n ctio n s  d e v e lo p e d  during th e  s e c o n d  
ta sk  an d  th e  tidal p a r a m e te r s  ou tp u t by th e  h yd ro d y n a m ic  m o d e l. W ithin a  particular tidal
a r e a , it first filters th e  a v a ila b le  lo c a t io n s  b a s e d  on  to p o lo g y , tide , sh ip p in g  an d  o th e r
en v iro n m en ta l e x c lu s io n s . T h e  an n u a l e n e r g y  production  is e s t im a te d  for a  list o f  ‘off th e  
s h e l f  tidal turb in es. G iven  a  c a p a c ity  p o w e r  p roduction , th e  p a c k a g e  c a lc u la te s  th e  s iz e  an d  
c o s t  (cap ita l a n d  o p era tin g ) o f  th e  p lant u sin g  t h e s e  tu rb in es an d  p r o d u c e s  a n  ord ered  list o f
p o w e r  plant g iv ing th e  turbine, loca tion , n u m b er, c o s t s  an d  c o s t  e ffic ien cy .

T h e  o p tim isa tion  p a c k a g e  w a s  a p p lied  
to  th e  tw o su r v e y e d  a r e a s .  
A ssu m p tio n s  w e r e  m a d e  o n  s e a b e d  
c o n d itio n s , en v iro n m en ta l co n stra in ts  
a n d  electr ic ity  netw ork  con n ectiv ity . 
T h e s e  d e m o n str a te d  th e  c o s t  
e f fe c t iv e n e s s  o f m ed iu m  s c a le  tidal 
p o w e r  d e v e lo p m e n ts  an d  th e  n e c e s s ity  
o f  th e  o p tim isa tion  p r o c e s s  for 
c h o o s in g  plant loca tion  an d  th e  turbine  
d e s ig n .

T h e  ‘to o lb o x ’ w a s  d e s ig n e d  to facilita te  
th e  u s e  o f  th e  tidal m od e llin g  and
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op tim isa tion  p a c k a g e s  an d  p rovid e d o cu m e n ta tio n  o n  th e  p a ra m ete r isa tio n , s ite  se le c t io n ,  
d a ta  p reparation  an d  in stru ction s on  m o d e l o p era tio n . T h e  GUI in terfa ce  a c c e s s  to th e  
resu lts  for plotting an d  printing. Inform ation is a c c e s s e d  through  a  g e o g r a p h ic a l inform ation  
s y s te m  (G IS ) w h ich  will a llo w  for further e x p a n s io n  o f  th e  d a ta  a v a ila b le  to  th e  op erator.

h.IcLiriL'-d

Smirh.m-

L \ i l J L ¿  

1T ft M.itf

rt-r-rmvnl

W

4'tr

2 S M W  Riant
T . i r h i r r s

13®

T h e  O PT -C urrent partnersh ip  h a v e  s u c c e s s fu l ly  d e v e lo p e d  an d  te s te d  a  ‘to o lb o x ’ w h ich  ca n  
b e  u s e d  o n  a n y  tidal a r e a . It ca n  predict th e  m o st  su ita b le  loca tion  s  w ithin th e  a r e a  an d  
a s s e s s  its e c o n o m ic  potentia l for tidal current p o w e r  g e n e r a t io n . In d o in g  s o ,  th e  partnersh ip  
h a v e  m et all th e  p roject’s  d e liv era b le  ta rg e ts.

Potential exploitation by end users
E sta b lish m en t o f  e c o n o m ic  tidal p o w e r  o p tio n s  will s tim u la te  su b sta n tia l o p p ortu n ities for 
d e v e lo p m e n t  in s o m e  o f  E u ro p e's  m o st  peripheral r e g io n s  with k ey  op p ortu n ities  for local 
industry an d , th erefo re , o n  e m p lo y m e n t in m a n y  a r e a s  w h ich  a re  currently  su fferin g  from  d e 
p op u lation . A s  a  n e w  te c h n o lo g y  th e re  will b e  req u irem en t for training a s  w ell a s  for 
m anu factu ring . T h e  so c ia l b en efit  w ou ld , therefo re , e x te n d  b e y o n d  m anu factu ring  industry. 

M ost o f  th e  sk ills  required  to d e v e lo p  tidal current p o w er  a re  a lrea d y  p r e s e n t  in E u ro p e’s  
e n e r g y  industry. T h er e  will, h o w ev er , b e  su b sta n tia l req u irem en ts for con tin u a l p ro fess io n a l  
e d u c a tio n  for e m p lo y e e s  an d  e n tr e p r e n e u r s  w h o s e  b a ck grou n d  is in m o re  traditional 
in d u str ies. It is, h o w e v e r , c o n s id e r e d  that th e  a ttr a c tiv e n e s s  o f  th e  r e so u r c e  in c o s t  term  will 
s tim u la te  d e v e lo p m e n t  an d  th e  a s s o c ia t e d  ed u c a tio n a l in itiatives. Both o f  th e  U n iv ersities  in 
th e  O ptC urrent project h a v e  in d ica ted  that th e y  will b e  w ell p la c e d  to participate in t h e s e  
a ctiv ities .

T h e  s iz e  o f  th e  r e so u r c e  s u g g e s t s  that th e  potentia l for C 0 2  reduction  from  d e v e lo p m e n t  is 
c o n s id e r a b le . All s tu d ie s  to d a te  h a v e  s u g g e s t e d  that th e  te c h n o lo g y  w ou ld  b e  
en v iro n m en ta lly  b en ig n  with fe w  if a n y  su b sta n tia l d is a d v a n ta g e s . All fo rm s o f electricity  
g e n e r a tio n  h a v e  a n  e ffe c t  u p on  th e  en v iro n m en t. R e n e w a b le  te c h n o lo g y  is n o  e x c e p tio n . 
T h e  very  natu re o f  r e n e w a b le  e n e r g y  s c h e m e s  m e a n s  that it is  n ot a lw a y s  p o s s ib le  to  h id e  
th e  e n g in e e r in g  from  v ie w  an d  it is  a  m atter  for d e b a te  w h e th e r  w ind  turb in es, for e x a m p le , 
a re  a e s th e t ic a lly  p le a s in g  or not. Tidal tu rb in es will b en efit  from  th e  fa c t  that b ein g  
su b m e r g e d  th e y  will b e  a lm o st  inv isib le . T h e  total en v iro n m en ta l im p act from  tidal turb in es  
will b e  m inim al.
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Renewable energy from the osmotic power potential in 
European estuaries -  (SALINITY POWER)

Aaberg, R.J.r , Bordado, J .2, Thorsen T .3, Lampinen M .4, Peinemann K.5

1 Statkraft SF , Norway; 2 ICTPOL, Portugal; 3 SINTEF, Norway; 4 Helsinki U niversity
5

of T ech n ology , Finland; F orschu ngszentrum  G K SS, G erm any  
*Co-ordinator e-m ail a d d ress: R olf.Jarle.A aberq@ statkraft.com

C on tract N o : EN K 6 -C T -2 0 0 1 -0 0 5 0 4 P roject duration : 1 1 /2 0 0 1  -  1 0 /2 0 0 4

P roject b u d g et : €  3  371 0 0 0 EC  contribution  : 1 8 0 9  0 0 0

W e b site  : w w w .sta tk raft.com  (no  official project w e b s ite )

Objectives
L arge a m o u n ts  o f  r e n e w a b le  e n e r g y  ca n  b e  ex tra c ted  w h e r e v e r  fr e sh w a te r  from  rivers an d  
la k e s  m e e t s  with th e  sa ltw a ter  in th e  o c e a n . If fr e sh w a te r  an d  sa ltw a te r  is se p a r a te d  by a  
m e m b r a n e  th e  fr e sh w a te r  will sp o n ta n e o u s ly  m igra te  through  th e  m e m b r a n e  a n d  d ilute th e  
sa ltw a ter  d u e  to th e  c h e m ic a l potentia l d ifferen ce . T h e  flux o f  w a te r  through  th e  m em b ra n e  
g e n e r a te s  a  h yd rosta tic  p r e s su r e  co rre sp o n d in g  to  a  w a te r  h e a d  o f  1 0 0  m or m o re  w h ich  ca n  
b e  u s e d  to g e n e r a te  p o w er  in a  h y d ro p o w er  turbine. T h is te c h n o lo g y  is c a lle d  p r e s su r e  
retard ed  o s m o s is  (P R O ) an d  h a s  an  e n o r m o u s  u n ex p lo ited  p o w e r  production  p otentia l w orld 
w id e .

T h e  P R O  p r o c e s s  is  sim ilar to a  r e v e r se  o s m o s is  d esa lin a tio n  p lant running b a ck w a rd s. M ost 
o f th e  c o m p o n e n ts  a re  th u s w ell k now n an d  p roven  te c h n o lo g y . T h e  m ajor c h a lle n g e  is  to 
d e v e lo p  an  effic ien t an d  c h e a p  forw ard o s m o s is  m e m b r a n e  that is  c a p a b le  o f  transferring  
larg e  a m o u n ts  o f  fr e sh w a te r  to w a rd s a  s ig n ifica n t p r e s su r e  grad ien t.

S p e c if ic  o b je c t iv e s  include: I n c r e a se  th e  m e m b r a n e  p er fo rm a n c e  to 4  W /m 2 at a  m a s s  
production  c o s t  o f  4  € /m 2. A  feasib ility  s tu d y  to e s ta b lish  th e  p otentia l for sa lin ity  p o w e r  in a  
E u ro p ea n  r e n e w a b le  e n e r g y  production  s c e n a r io  will a ls o  b e  c o n c lu d e d .

Results
A  w id e  r a n g e  o f  m e m b r a n e  ty p e s  h a v e  b e e n  d e v e lo p e d  an d  te s te d  during th e  first 2 4  m o n th s  
o f th e  project an d  th e  ch a ra cter is tic  p a r a m e te r s  su c h  a s  p erm eab ility  o f  w a ter  an d  sa lt, an d  
o sm o tic  p r e s su r e  h a v e  b e e n  stu d ied . In p r o c e s s  s im u lation  e x p e r im e n ts  a  m em b ra n e  
p erfo rm a n c e  o f  m o re  than  1 .5  W /m 2 h a s  b e e n  verified . T h is is  a b o u t  half th e  p o w e r  d e n s ity  
o b je c tiv e  a t th is tim e in th e  project. H o w ev er , r e v e r se  o s m o s is  m e a s u r e m e n ts  o f  th e  s a m e  
m e m b r a n e s  sh o w e d  a  p otentia l p o w e r  d e n s ity  o f a b o u t 5  W /m 2, w h ich  s h o w s  that in d icate  
th e  future cap ab ility  o f  p r e se n t  m e m b r a n e  ty p e s . P r e se n t  m e m b r a n e  p erfo rm a n c e  is m ore  
than  tw ice  th e  v a lu e s  m e a su r e d  o n e  y e a r  a g o  an d  th e  p r o g r e s s  is  s te a d y . Until n o w  th e  
s c ie n t is ts  h a v e  not o b se r v e d  a n y  fu n d a m en ta l o b s ta c le s  in m e m b r a n e  d e v e lo p m e n t  
su g g e s t in g  that m em b ra n e  p er fo rm a n c e  o f  4  W  W /m 2 or m ore c a n  b e  a c h ie v e d  by c le v e r  
m e m b r a n e  d e s ig n  an d  e n g in e e r in g .

T h e  v a r io u s  ta sk s  o f  th e  feasib ility  s tu d y  a r e  in p r o g r e s s  an d  prelim inary r e su lts  a re  
e n c o u r a g in g . C o n c e p t  d e v e lo p m e n t  an d  p r o c e s s  s im u la tio n s  s h o w  that o sm o t ic  p o w e r  ca n  
b e c o m e  c o m p etit iv e  o n  th e  E u ro p ea n  r e n e w a b le  e n e r g y  m arket. A lthou gh  te c h n o lo g y  
d e v e lo p m e n t  will co n tin u e  a fter  th e  co m p le tio n  o f  th e  p r e se n t  project it is  e v id e n t  that 
s ig n ifica n t p r o g r e s s  h a s  b e e n  m a d e  to w a rd s e s ta b lish in g  a  n e w  en v iro n m en ta lly  friendly  
p o w er  so u r c e .
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Potential exploitation by end users
T h e  p r e s e n t  project is  th e  o n ly  m ajor r e se a r c h  activ ity  into sa lin ity  p o w e r  exp lo ita tion  w orld 
w id e . T h e  con so r tiu m  p artn ers a r e  w orld  le a d e r s  in th e  d e v e lo p m e n t  o f  a  v a s t  u n ex p lo ited  
p o w e r  s o u r c e  w h ich  h a s  a  tech n ica l g e n e r a tin g  potentia l e s t im a te d  at 2 5 0  TW h p er  y e a r  on ly  
in E u rop e. T h e  effo r ts  o f  th is con sor tiu m  a r e  e x p e c te d  to e s ta b lish  th e  n e c e s s a r y  th eoretica l 
a n d  practical k n o w -h o w  (p r e -e n g in e e r in g  le v e l)  for th e  future con stru ctio n  o f  a  sa lin ity  p o w er  
plant. T h e  project is  further e x p e c te d  to bring a b o u t  a  break through  in m em b ra n e  
d e v e lo p m e n t  by a c h ie v in g  a  p o w e r  d e n s ity  e q u iv a le n t  to 4  W /m 2 o f m em b ra n e . E ven  if 
m e m b r a n e  d e v e lo p m e n t  is e x p e c te d  to co n tin u e  b e y o n d  th e  duration o f  th is project a  
m e m b r a n e  p o w e r  d e n s ity  in th is r a n g e  w ou ld  verify th e  m arket feasib ility  o f  th e  c o n c e p t .

T h e  fea sib ility  s tu d y  will e s ta b lish  th e  c o m p e tit iv e n e s s  an d  en v iro n m en ta l p erfo rm a n c e  o f  a  
sa lin ity  p o w er  p lant in o p era tio n . A lthou gh  firm c o n c lu s io n s  a re  p rem atu re r e c e n t  resu lts  
s u g g e s t  that sa lin ity  p o w e r  p lant c a n  b e  co n str u c te d  with a  v ery  g e n t le  en v iro n m en ta l im pact  
a n d  s o  that th e  loca l en v iro n m en t an d  b iod iversity  is  w ell c o n s e r v e d . T aking th is into a c c o u n t  
a n d  a s s u m in g  rea listic  m e m b r a n e  p er fo rm a n c e  an d  c o s t  d a ta  it is  e x p e c te d  that sa lin ity  
p o w e r  will b e  co m p etit iv e  with o th e r  e m e r g in g  r e n e w a b le  e n e r g y  s o u r c e s  su c h  a s  o ff-sh o re  
w ind p o w e r  an d  b io m a s s  p o w e r  g en era tio n .

P rov id ed  th e  s u c c e s s fu l  d e v e lo p m e n t  o f  sa lin ity  p o w er  th e  d e m a n d  for m e m b r a n e  will 
in c r e a s e  su b sta n tia lly  co m p a r e d  to p r e se n t  g lob a l production  ca p a c ity  an d  th e  con stru ction  
o f  p o w e r  p lan ts will su s ta in  a  m a s s iv e  e x p a n s io n  o f  th e  m e m b r a n e  industry o v e r  a  period  o f  
m a n y  y e a r s .

Statkraft S F  is th e  s e c o n d  la r g e s t  p ro d u cer  o f  r e n e w a b le  e n e r g y  in E u rop e with a  stron g  
p ositio n  in hydro p o w e r  g e n e r a t io n . T h e  c o m p a n y  h a s  a  str a te g ic  v ision  to b e c o m e  a  
E u ro p ea n  le a d e r  in en v iro n m en ta lly  friendly e n e r g y . Participation  in th e  SALINITY P O W E R  
p roject is part o f  th e  lon g  term  str a te g ic  p e r s p e c t iv e s  in Statkraft S F  an d  o ffer s a  g rea t  
p otentia l for future r e n e w a b le  e n e r g y  g en era tio n .

Brackish w ater
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F igure 1:

Brackish w ater

Sim plified  d iagram  o f th e  P R O  p r o c e s s .
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Soerensen, H.C.1, Christensen, L .1, Hansen, L .K .1, Friis-Madsen, E.2, 

Kofoed, J.P.3, Frigaard, P.3, Dunce, D.4, Bree, T .5, Hoi mén, E.6, Knapp, 
W.7, Riemann, S.7, Nedkvintne, J.8, Nöhrlind, T.g, Raul und, A . 10 Praest, 

J .11 Panhauser, W.12

1 SP O K  A pS , Denm ark, con su lt@ sp ok .d k  ; 2 Löwenm ark F.R.I, Denmark; 3 Aalborg  
University, D enm ark ; 4 Arm strong T ech n o logy  Ltd, UK; 5 E SB  International 

E ngineering, Ireland; 6 V eteran Kraft AB, S w ed en ; 7 T echnical U niversity Munich, 
G erm any; 8 B a lslev  A /S , Denm ark; 9 Nöhrlind Ltd, UK; 10 NIRAS A S, Denmark; 11 

P rom econ  AIS,  Denmark; 12 K össler T urbines G es.m .b .H , Austria

C on tract N o : E N K 5 -C T -2 0 0 2 -0 0 6 0 3 P roject duration : 1 0 /2 0 0 2  -  0 6 /2 0 0 5

P roject b u d g e t  : €  2  6 2 9  6 4 2 E C  contribution  : €  1 5 3 2  9 9 9

W e b site  : w w w .w a v e d r a a o n .n e t

Objectives
T h e  prim ary o b je c tiv e  o f th e  project is  to e s ta b lish  th e  sc ien tif ic  k n o w le d g e  b a s e  n e e d e d  for  
d ep lo y in g  a  fu ll-sc a le  p rototyp e o f  th e  overto p p in g  w a v e  e n e r g y  co n v e r te r  W a v e  D ragon . 
T h is will b e  o b ta in ed  through  lon g-term  fie ld -testin g  o n  a  te s t  rig with all s y s t e m s  in sta lled . 
T h e  s c a le  m o d e l h a s  an  in sta lled  p o w e r  o f  2 0  kW co rre sp o n d in g  to 4  MW in fu ll-sc a le  with  
full turbine d ep lo y m e n t. T h e  4 -1 1  MW W a v e  D ragon  is a  s la c k  m o o red  d e v ic e  that c a n  b e  
d e p lo y e d  in la rg e  parks w h e r e v e r  a  su ffic ien t w a v e  c lim a te  an d  a  w a ter  d ep th  o f  m o re  than  
2 0 -2 5  m is  foun d  -  typ ically  th is is  th e  c a s e  in th e  North S e a  an d  in th e  A tlantic, offering

sig n ifica n t e c o n o m ic  an d  en v iro n m en ta l 
b e n e fits  for th e  EU.

A  s u c c e s s fu l  d e p lo y m e n t o f  th e  W a v e  D ragon  
will th en  con trib ute to th e  EU g o a ls  on:

•  In c r e a se d  u s e  o f  r e n e w a b le  e n e r g y  
s o u r c e s .

•  R e d u c e d  price o f  w a v e  e n e r g y  p ro d u ced  
e lectr ic ity  to 0 .0 4  EU R /kW h by 2 0 1 6 .

•  R e d u c e d  e m is s io n  o f  g r e e n  h o u s e  g a s e s .

•  H igher c o m p e t it iv e n e s s  o f  hydro turbine  
m a n u fa c tu res , a s  m a s s  p roduction  o f s im p le  
hydro tu rb in es c a n  b e  fo r e s e e n .

•  J o b  crea tio n  in a r e a s  o f  th e  EU w h e r e  job  o p p ortu n ities a r e  s c a r c e , primarily within  
in d u str ies su c h  a s  sh ip y a r d s an d  con stru ctio n  in d u str ies.

•  C ontribution to th e  a s s e s s m e n t  o f  s ta n d a r d s  a p p lica b le  to  o ffsh o r e  w a v e  e n e r g y  
c o n v e r te r s  w ithin structural d e s ig n  an d  en v iro n m en ta l im p a c ts , a n d  r e c o m m e n d a tio n s  for 
future p re-n orm ative  r e se a r c h  n e e d s .

A s  th e  k n o w -h o w  required  is tran s-d isc ip lin ary  a n d  n ot e a s i ly  rep rod u cib le , s u c c e s s fu l
tec h n o lo g ic a l d e v e lo p m e n t  an d  c o m m e rc ia lisa tio n  will g iv e  E u ro p ea n  in d u str ies  a  stron g  an d
lon g  lastin g  c o m p etit iv e  a d v a n ta g e  on  th e  w orld  s c e n e ,  a s  h a s  b e e n  th e  c a s e  for th e  w ind  
p o w e r  industry. T h e  project will during th e  project lifetim e con trib ute to th e  E u ro p ea n  
s tr a te g ic  g o a l o f  se c u r in g  a  se lf-su ffic ien t, d iversified  an d  lo w -c o s t  r e n e w a b le  e n e r g y  su p p ly .

\
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Results
A fter o n e  y e a r  o f  te st in g , th e  fo llow ing  
resu lts  h a v e  b e e n  ob ta in ed :

•  W a v e  D ragon  h a s  proved  its ability to  
su rv iv e  in real s e a  [1].

•  W a v e  D ragon  h a s  b e e n  deliverin g  
e lectr ic ity  to th e  grid a s  th e  first o ffsh o re  
w a v e  e n e r g y  c o n v er ter  in th e  w orld [1].

•  T h e  r em o te  control sy s te m  h a s  b e e n  
t e s te d  an d  is n o w  u se d  to run th e  
a n tic ip a ted  te s t  s e r ie s  [2].

•  T h e  6  tu rb in es h a v e  b e e n  in sta lled  in 
o p e n  s e a  an d  th e  p r o c e s s  for op era tio n  an d  m a in te n a n c e  h a s  b e e n  d o c u m e n te d  [4].

•  T h e  r e su lts  from  m e a s u r e m e n ts  o f  f o r c e s  h a v e  sh o w n  fig u r es  o f  th e  s a m e  m a g n itu d e  a s  
e x p e c te d  from  th e  te s t  o f  a  s c a le  1 :50 m o d e l [3].

•  T h e  o v ertop p in g  resu lts  an d  b y  that th e  e x p e c te d  p o w e r  ou tp u t a r e  ind icating h igh er  
v a lu e s  (m o re  p o w er) than  e x p e c te d  from  p rev io u s t e s t s  o f  a  s c a le  1 :50  m o d e l [2].

Potential exploitation by end users
T h e  project o p e n s  up for la r g e -sc a le  exp lo ita tion  o f  o ffsh o re  w a v e  p ow er, w h ich  will 
con trib ute to  im proving E u ro p ea n  se lf-su ffic ie n c y  an d  d iversification  o f e n e r g y  su p p ly . 

A cco rd in g  to a  m o d e s t  e s t im a te  [5] o c e a n  w a v e  e n e r g y  h a s  a  potentia l for co v er in g  m ore  
than  half th e  w orld ’s  electr ic ity  co n su m p tio n  1 5 ,0 0 0  TW h [6]. For d e c a d e s ,  utilization o f w a v e  
e n e r g y  h a s  b e e n  th e  su b je c t  o f  r e se a r c h  an d  d e v e lo p m e n t  but until rece n tly  with little 
p r o sp e c ts  o f  a  c o m m e rc ia l so lu tion .

On th e  b a s is  o f  a  w e ll-p ro v en  d e s ig n  a n d  d o cu m e n ta tio n  o f th e  tech n ica l viability through  
lon g  term  field testin g  a  p o w e r  production  price o f  0 .1 1  E U R /kW h will b e  d o c u m e n te d  at 
project fina lisation  with a  lon g-term  production  price o f  0 .0 4  E U R /kW h fo r e s e e n  

T h e  d e p lo y m e n t o f  W a v e  D ragon  will e s ta b lish  a  c o m p le te ly  n e w  industry like th e  w ind  
industry offer ing job  p o te n tia ls  for e m p lo y e e s  from  th e  d eclin in g  th e  E u ro p ea n  oil an d  g a s  
o ffsh o r e  industry. T h e  lon g-term  e m p lo y m e n t in E u rop e is f o r e s e e n  to 6 ,0 0 0 ,  w ith an  in sta lled  
p o w e r  o f  2 ,4 0 0  MW e x p e c te d  by 2 0 1 6 . T h e  la r g e -sc a le  ser ia l production  o f W a v e  D ragon  
ty p e  tu rb in es is  a ls o  e x p e c te d  to o p e n  up  for an  in c r e a s e  in sm a ll h yd ro p o w er  in sta lla tion s  
d u e  to  a  20%  red u ction  in c o s t s .  During th e  project, d isse m in a tio n  an d  exp lo ita tion  activ ities  
will b e  ta rg e ted  at d isse m in a tio n  o f  sc ien tif ic  resu lts , d isse m in a tio n  to w a rd s th e  public, 
c o m m e rc ia lisa tio n  o f  s u b - te c h n o lo g ie s  an d  a t finding in v e sto r s  for a  first g e n e r a tio n  fu ll-sc a le  
prototyp e.

References
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[2] Frigaard, F. et. al. (2004) ISOPE 2004, Toulon
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Acoustic Communication Network for Monitoring the 
Underwater Environment - (ACME)

J.-M. Passerieux1, S. Fischer2, P. van Walree3, A. Adams4, S. Coatelan5

1 2 
T h a le s  U n d e r w a te r  S y s t e m s ,  F r a n c e ;  M in istry  o f  T r a n s p o r t , P u b lic  W o r k s  a n d

3
W a t e r  M a n a g e m e n t ,  N e t h e r la n d s ,  T N O  P h y s i c s  a n d  E le c tr o n ic s  L a b o r a to r y ,

4 5
N e th e r la n d s ;  U n iv e r s ity  o f  N e w c a s t le  u p o n  T y n e ,  U n ite d  K in g d o m ; O R C A -

In s tr u m e n ta tio n , F r a n c e

C on tract N o : E V K 3 -2 0 0 0 -0 0 0 0 3 9 P roject duration : 1 2 /2 0 0 0  -  1 1 /2 0 0 3

P roject b u d g e t  : €  2  8 5 7  8 3 3 E C  contribution  : €  1 6 1 7  711

W e b site  : httD://fliDDer.ncl.a c .u k /a c m e

Objectives

•  T o d e v e lo p  rob u st co m m u n ica tio n  an d  protoco l a lgorith m s for an  u n d erw a ter  a c o u s t ic  
co m m u n ica tio n  netw ork  op era tin g  in c o a s ta l  en v iro n m en t,

•  T o m a k e  a  real tim e so ftw a r e  im p lem en ta tion  o f th e  m e th o d s  an d  a lgorith m s, an d  to  
m a k e  a  h ard w are im p lem en ta tion  o f a  netw ork  p rototyp e o f  a c o u s t ic  m o d e m s ,

•  T o te s t  an d  e v a lu a te  th e  netw ork  p rototyp e in co n fig u ra tio n s n e e d e d  for a p p lica tio n s  o f  
direct s o c ia l in te rest  (m onitoring o f  pollution, m e a su r e m e n t  o f current, o th e r  w a ter  
m a n a g e m e n t  re la ted  p a ra m ete rs , e tc .)

•  T o verify th e  v a lu e  o f  a  rob u st a c o u s t ic  co m m u n ica tio n  netw ork  in p ra ctice  by in tegrating  
th e  p rototyp e with th e  ex is tin g  m e a s u r e m e n t  infrastructure in th e  W e s te r sc h e ld e  sh ip p in g  
la n e , an d  to actu a lly  m onitor th e  current during a  tim e sp a n  o f  w e e k s .

Results
Main resu lts  o f th e  A C M E project are:

•  An ev a lu a tio n /c o m p a r iso n  o f m o d u la tio n s for u n d erw a ter  a c o u s t ic  co m m u n ica tio n  in 
c o a s ta l  en v iro n m en t, including m o st  o ften  u s e d  o f  m o d u la tio n s (M FSK , sp r e a d  sp ec tru m , 
B P S K ), with bitrate from  1 0 0  b p s  up  to  1 k b p s. Cf. [3,4]

•  T h e  definition  an d  im p lem en ta tion  o f  th e  A C M E N et protoco l, w h ich  s u c c e s s fu l ly  a llo w ed  
(during at s e a  e x p er im en t)  m u lti-n o d es  sy n ch ro n isa tio n , d a ta  retrieval an d  tra n sm iss io n  
via a  re lay  m o d e . Cf. [1,2].

•  T h e  rea lisa tion  o f  th e  w h o le  A C M E netw ork  prototyp e, including o n e  m a ste r  n o d e  (n e a r  
th e  sh o r e )  an d  th r ee  s la v e  n o d e s  ( lo c a te d  o n  th e  s e a  b ottom ), c o n n e c te d  with s e n s o r s  
a n d  with R W S  ex istin g  m e a su r e m e n t  netw ork .

•  T h e  final in situ  e v a lu a tio n  o f th e  A C M E netw ork  p rototyp e, w h ich  a llo w ed  to ga in  very  
v a lu a b le  in sigh t on  th e  d ifficu lties w h ich  m a y  a r is e  w h e n  op era tin g  c o m p le x  s y s te m  a s  
A C M E netw ork  p rototype.

In o th e r  r e s p e c t s  a  d a ta  b a s e ,  m ain ta in ed  at IF R E M E R /SISM E R , with en v iro n m en ta l d a ta  
a n d  h y d rop h on ic  d a ta  (for v a r io u s  a c o u s t ic  m o d u la tio n s).T h is  d a ta  m a y  b e  u sefu l to  o th er  
p a rties  for th e  d e v e lo p m e n t  an d  te stin g  o f  tr a n sm iss io n  a lgorith m s for u n d erw ater  
co m m u n ica tio n s . T h e  d a ta  b an k  is a v a ila b le  on  th e  A C M E d a ta  m a n a g e m e n t  w e b s ite  at 
IFREM ER: httD ://www.ifremer.fr/sismer/Droaram/acme/index.htm

Potential exploitation by end users
T h e  o b ta in ed  resu lts  a r e  o f  sp e c ia l  in te rest  to a n y  e n d  u se r  in terestin g  in d a ta  retrieval in 
u n d erw a ter  c o a s ta l en v iro n m en t w h e n  a  link to th e  sh o r e  by c a b le  or  v ia  radio netw ork  is
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difficult or im p o s s ib le  (b e c a u s e  o f  a s s o c ia t e d  c o s t s ,  en v iro n m en ta l co n d itio n s  or  h um an  
a ctiv ities , e .g .  d red g in g , fish in g , n a v iga tion , e tc .) .
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Atlantic Network of Interdisciplinary Moorings and Time-series 
for Europe - (ANIMATE)

Send, U.1 ,Villagarcia, M.2, Lampitt, R.3, Meinecke, G.4, Valdimarsson, 
H.5, Müller, T.J.1, Karsten sen, J .1

1 L e ib n iz - ln s t itu t  fü r  M e e r e s w i s s e n s c h a f t e n ,  G e r m a n y ;  i n s t i t u t o  C a n a r io  d e  C ie n c ia s  
M a r in a s , S p a in ;  S o u t h a m p t o n  O c e a n o g r a p h y  C e n tr e ,  UK; 4M a ru m , G e r m a n y ;  

5H a fr a n n s ó k n a s to fn u n in n i,  I c e la n d ;  *u s e n d @ if m - g e o m a r .d e

C ontract N o  : E V R 1 -C T -2 0 0 1 -4 0 0 1 4 P roject duration : 1 2 /2 0 0 1  -  1 1 /2 0 0 4

P roject b u d g e t  : €  2  9 7 7  631 EC contribution  : €  2  2 5 8  6 7 6

W e b site  : w w w .s o c .so to n .a c .u k /a n im a te

Objectives
T h e  o p e n  o c e a n  c o m p o n e n t  o f a  real tim e earth  s y s te m  m onitoring fram ew ork  is particular  
d e m a n d in g  through  th e  o ften  h a rsh  co n d itio n s  a t s e a .  A s  a  first s t e p  th r ee  p reop eration a l 
m ooring  s i t e s  h a v e  b e e n  d e p lo y e d  in la te  2 0 0 2  in th e  North E a s t  A tlantic that c o lle c t  
h yd rograp h ic an d  b io g e o c h e m ic a l d a ta . T yp ically  s e n s o r s  a r e  m o u n ted  a t  d e p th s  o f  up  to 
1 3 0 0 m  an d  m e a su r e  C arb on  D iox id e , N utrients, T em p era tu re , Salin ity , P r e ssu r e , Current 
S p e e d  a n d  D irection , an d  P h ytop lan kton  C o n cen tra tio n . Part o f  th e  d a ta  is s e n d  to sh o r e  in 
n e a r  real tim e an d  is a c c e s s ib le  v ia th e  W orld W id e W eb . T h e  n e a r  real tim e d a ta  c a n  b e  
u se d  b y  a  r a n g e  o f  sc ien tif ic  d isc ip lin e s . T h e  difficult co n d itio n s  th rou gh ou t th e  y e a r  m a k e  th e  
s ite  lo c a t io n s  id ea l for trials on  th e  te c h n o lo g y  an d  s y s t e m s  required  to s e n d  rea l-tim e d a ta  
a n d  to  record  th e  d e la y e d -m o d e  d a ta .

Results
A fter a  preparation  period  o f a b o u t  6  to 8  m onth  all th r ee  m oorin g  s it e  w h e r e  m a d e  op era tin g  
in la te  2 0 0 2  an d  s e n t  p h y sica l d a ta  (tem p eratu re , con d u ctiv ity  an d  p r e s su r e )  from  d ow n  to  
1 3 0 0 m  d ep th  in n e a r  real tim e [1, 2]. In la te  2 0 0 2  th e  real tim e d a ta  a c c e s s  o f  C arbon  
D ioxid e (p C 0 2 )  cou ld  b e  e s ta b lis h e d  at o n e  s ite .

Further re fin e m e n ts  p la n n ed  include: A dding o th e r  s e n s o r s  to n e a r  real d a ta  su b m iss io n  
p ro ced u re , im p r o v em en t to m oorin g  d e s ig n  a n d  m a in te n a n c e  s tr a te g ie s .

Potential exploitation by end users
T h e  n e a r  real tim e d a ta  p ro v id es  th e  eu ler ia n  s u b s u r fa c e  o b ser v a tio n a l b a s e  for th e  g lob a l 
o c e a n  d a ta  a ss im ila tio n  ex p e r im e n t (G O D A E ) e s p e c ia lly  im portant for m o d e l validation . T h e  
ANIM ATE m o o r in g s con trib ute to  an d  a r e  co n tin u ed  with th e  F P 6  P roject M E R SE A . T h is  
o p e n s  th e  a ss im ila tio n  o f  o b se r v e d  b io g e o c h e m ic a l d a ta  into a  n e w  s e t  o f  reg ion a l an d  g lob a l 
h yd rograp h ic an d  b io g e o c h e m ic a l a ss im ila tio n  m o d e ls .

References
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Development of the Black Sea Nowcasting/Forecasting System 
- (part of ARENA) “

E. Cordoneanu, V. Dorofeev, V. Fomin, G. Korchev, A. Kordzadze, 
G.Korotaev, K. Korotenko, A. Kubryakov, T. Oguz, Yu. Resnyansky, D.

Trukhchev, H. Slabakov

ARENA MODELLING TEAM
EC project A R E N A  h a s  sta rted  la st  yea r . O n e  o f  th e  project g o a ls  is  to d e v e lo p  pilot 

n o w c a s tin g /fo r e c a st in g  sy s te m  in co llab oration  with th e  B lack  S e a  G O O S  an d  o th e r  
in ternational project o n g o in g  in th e  b a sin . T h e  e la b o r a te d  str a te g y  o f th e  B lack  S e a  
n o w c a s tin g /fo r e c a st in g  s y s te m  is b a s e d  on  th e  e v a lu a tio n  o f  th e  a v a ila b le  r e s o u r c e s  in the  
reg ion . T h er e  is e x te n d e d  initial o b se r v in g  s y s te m  in th e  b a sin  op era tin g  in th e  n ear-rea l 
tim e. It in c lu d e s  rem o te  s e n s in g  d a ta  o f  A V ISO  altim etry, IR A V H R R  d a ta , JPL /Q U IK SC A T  
sc a ttero m etry  an d  N A S A  S ea W iF S /M O D IS  s e a  co lo r  d a ta  to g e th e r  with in ternational su r fa c e  
drifting b u o y s  a n d  N IC O P /O N R  profiling flo a ts  p rog ra m s an d  N C E P  a tm o sp h e r ic  m o d e l d ata . 
T h e  B lack  S e a  b a s in -s c a le  circu lation  m o d e l o f  M arine H yd rop h ysica l Institute N ational 
A c a d e m y  S c ie n c e s  o f  U kraine a s s im ila te s  n o w  r em o te  s e n s in g  d a ta  for th e  n ear-rea l tim e  
n o w c a s tin g  o f  th r e e -d im e n sio n a l tem p era tu re , sa lin ity  an d  current fie ld s . T h e  fo llow ing  
d e v e lo p m e n t  o f  th e  B lack  S e a  n o w c a s tin g /fo r e c a st in g  s y s t e m  on  b a sin  s c a l e s  a s s u m e s  the  
e x te n s io n  o f  th e  reg ion a l a tm o sp h e r ic  m o d e ls  su p p o rted  b y  H y d ro-M eteoro log ica l Institu tes  
o f B ulgaria an d  R om n ia  in fra m e o f  M ete o -F r a n c e  ALADIN project to th e  B lack  S e a  a r e a  and  
im p r o v em en t o f  th e  so p h is tic a te d  e c o s y s t e m  m o d e l o f  Institute M arine S c ie n c e  (T urkey) to 
th r e e -d im e n s io n s  an d  th e  n ear-rea l tim e o p era tio n . T h e  u s e  o f  h igh -reso lu tio n  reg ion a l 
a tm o sp h e r ic  m o d e l m a k e s  p o s s ib le  m e d iu m -ra n g e  fo r e c a s tin g  o f th e  B lack  S e a  circu lation. 
T h e  sp e c ia l  efforts a r e  p la n n ed  for th e  a c c u r a te  n o w c a s tin g /fo r e c a st in g  o f circu lation  at th e  
c o a s ta l  z o n e .  T h e  s e t  o f o n g o in g  effo r ts  su c h  a s  reg io n a l m o d e lin g  o f  B u rg a s  B a y  (B ulgaria), 
Poti reg ion  (G eo rg ia ), B lack  S e a  N orth -W estern  S h e lf  an d  Karkinit B a y  (U kraine) will b e  
co o rd in a ted  by A R E N A  project an d  n e s te d  to th e  b a s in -s c a le  m o d e ls . A dditionally  to  th e  
o p e n  s e a  b ou n d ary  c o n d itio n s  an d  a tm o sp h e r ic  forcing  from  th e  b a s in -s c a le  m o d e ls , c o a s ta l  
m e a s u r e m e n ts  sh o u ld  b e  c o lle c te d  an d  d istributed  b y  R u ss ia n  H y d ro m eteo r o o g ic a l C en ter . 
T w o ty p e s  o f  th e m a tic  m o d e ls  su p p o rted  by H y d ro-M eteoro log ica l In stitu tes o f  B ulgaria  an d  
R o m a n ia  a r e  a ls o  p la n n ed  to b e  c o u p le d  with th e  b a s in -sc a le  circu lation  m odel: w a v e  m od el 
fo r e c a s t  an d  oil spill su r v e illa n c e  m o d e l. P ilot n o w c a s tin /fo r e c a st in g  sy s te m  cou ld  b e  
e v a lu a te d  in th e  n ea r-o p era tio n a l m o d e  in c a s e  o f  th e  availab ility  o f  re lev a n t Internet 
r e s o u r c e s  in th e  reg ion .
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Arctic-Subarctic Ocean Flux Array for European Climate: North 
- (ASOF-N)

E. Fahrbach, A .Beszczynska-Möller

A lf r e d -W e g e n e r  In s titu te  fo r  P o la r  a n d  M a r in e  R e s e a r c h ,  B r e m e r h a v e n ,  G e r m a n y ,  
e -m a il:  e f a h r b a c h @ a w i- b r e m e r h a v e n .d e

C on tract N o : E V K 2 -C T -2 0 0 2 -0 0 1 3 9 P roject duration : 0 1 /2 0 0 3  -  0 1 /2 0 0 6

P roject b u d g e t  : €  3 .7 8 0 .0 0 0 E C  contribution  : €  1 .8 9 0 .0 0 0

W e b site  : httD://w w w .a w i-b r e m e r h a v e n .d e /R e se a r c h /ln tC o o D /O c e /A S O F /in d e x .h tm

Objectives
T h e  high latitude o c e a n s  form  a  s e n s it iv e  an d  im portant c o m p o n e n t  o f th e  g lo b a l c lim a te  

s y s te m  an d  th e  c lim a te  o f th e  E u ro p ea n  s e c to r  is e s p e c ia lly  vu ln era b le . A n n u a l-m ea n  
te m p e r a tu r e s  in N o rth w est E u rop e an d  S c a n d in a v ia  a r e  c o n s id e r a b ly  h ig h er  than  th e y  sh o u ld  
b e  for their latitude b e c a u s e  a  v a s t  a m o u n t o f h e a t  (ab ou t 1 billion MW) is carried  northw ard  
by th e  larg e  s c a le  circu lation  in th e  o c e a n . T h ere  is c o n c e r n  that p red icted  by m o d e ls  “g lob a l 
w arm in g” will b e  a c c o m p a n ie d  by reg ion a l c o o lin g  a c r o s s  N o rth w est E u rop e an d  S ca n d in a v ia  
d u e  to  w e a k e n in g  o f th is th e rm o h a lin e  circu lation  in th e  o c e a n .

T h re e  c o m p o n e n ts  o f  A S O F  (N orth, E a st, W e st)  a im  to m e a su r e  an d  m o d e l th e  variability  
o f f lu x e s  b e tw e e n  th e  A rctic O c e a n  a n d  th e  A tlantic O c e a n  with th e  im p lem en ta tion  a  lon ger  
term  s y s te m  o f critical m e a su r e m e n ts  n e e d e d  to u n d ersta n d  th e  h igh -la titu d e o c e a n ’s  
s te e r in g  role in d e c a d a l c lim a te  variability. A S O F -N  is fo c u s e d  o n  th e  northern b o u n d a r ie s  
w h e r e  w arm  an d  sa lty  w a te r s  e n te r  th e  A rctic O c e a n  an d  co ld  an d  fresh  w a te r  a s  w ell a s  s e a  
ic e  a r e  a d v e c te d  from  th e  A rctic O c e a n  into th e  N ordic S e a s .  Its m ain  o b je c tiv e  is  to d e s ig n  
an d  start th e  installation  o f  th e  ap p rop riate  c o m p o n e n ts  o f  th e  g lo b a l o b se r v in g  s y s te m  in 
c h o k e  p o in ts o f  th e  N ordic S e a s .  T h e  a im  is to provid e th e  n e c e s s a r y  lon g  term  d a ta  s e t s  to  
d e te r m in e  th e  variability o f  th e  fr e sh w a te r  a n d  h e a t  f lu x e s  b e tw e e n  th e  A rctic O c e a n  an d  th e  
North A tlantic in ord er  to u n d ersta n d  an d  pred ict their r e s p o n s e  to clim atic  forcing  an d  to 
p rovid e th e  n e c e s s a r y  to o ls  to  a s s e s s  th e  risk o f  abrupt c h a n g e s .  A S O F -N  a im s to 
u n d ersta n d  th e  p r o c e s s e s  w h ich  control th e  v o lu m e , h e a t  a n d  sa lt  tra n sp orts b e tw e e n  the  
N ordic S e a s  an d  th e  A rctic O c e a n  by a  com b in a tio n  o f field  w ork  an d  m odelin g:

• T h e  field  w ork in c lu d e s  th e  installation  o f  m o o r in g s in th e  p a s s a g e s ,  their reco v e ry , th e  
d e p lo y m e n t o f  f lo a ts  an d  h yd rograp h ic  su r v e y s .

•  T h e  variability o f  th e  m e a su r e d  f lu x e s  will b e  q uantified  a n d  b etter  u n d ersto o d  in the  
fram ew ork  o f th e  m o d e l s im u la tio n s .

•  An in n ovative  d e s ig n  o f  c o s t  e ffe c tiv e  m e a su r e m e n t  arrays will b e  a  first s te p  to w a rd s an  
A rctic c o m p o n e n t  o f th e  g lo b a l o c e a n  o b ser v a tio n  sy s te m .

T h e  r e su lts  will perm it to e s ta b lish  a  w ell ca lib rated  array a s  a  E u ro p ea n  contribution  to  
a  g lob a l o b se r v in g  sy s te m .

A S O F -N  is o rg a n iz e d  into th e  W o r k p a c k a g e s  w h ich  a r e  carrying o u t th e  r e se a r c h  ta s k s  in th e  
reg ion a l order: Workpackage 1: A tlantic w a ter  p a th w a y s , Workpackage 2: F lu x e s  a c r o s s  th e  
w e s te r n  B a r en ts S lo p e , Workpackage 3: H ea t Flux through  Fram  Strait, Workpackage 4: 
F resh w a ter  F lu x e s  through  Fram  Strait, a s  w ell a s  th e y  c o m p r ise  D ata  M a n a g e m e n t  
(Workpackage 5) a n d  Integration a n d  S y n th e s is  (Workpackage 6).

T h e  partners in th e  project co n sor tiu m  c o m e  from  7  institu tions in 5  E u ro p ea n  co u n tr ie s  
(G erm an y , N orw ay, F ra n ce , P o la n d  an d  F inland), e a c h  h avin g  a  w ell e s ta b lish e d  w orking- 
reco r d s in th e  A rctic a n d  S u b a rctic  reg io n s .
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First Results
It w a s  sh o w n  that a  w arm ing  o f th e  tw o  m ain  A tlantic w a ter  in flow s to th e  A rctic O c e a n  

w a s  a c c o m p a n ie d  by th e  am plify ing o f  NA O  [1,2]. T h e  h e a t  an d  v o lu m e  f lu x e s  ca lcu la ted  
from  th e  h yd rograp h ic  m e a su r e m e n ts  b e tw e e n  1 9 8 0  an d  2 0 0 1  sh o w e d  a  n e t sou th w ard  
v o lu m e  tran sp ort through  Fram  Strait ind icating th e  p r e s e n c e  o f  a n o th e r  inflow  p a s s a g e ,  
likely th e  B a r en ts S e a  inflow. T h is so u th w a rd  flow  h a s  in c r e a s e d  for th e  r e c e n t  y e a r s . T h e  
transport o f A tlantic w a te r  through th e  B a r en ts S e a  O p en in g  w a s  foun d  to b e  fo rced  by the  
loca l a tm o sp h e r ic  circu lation  with a  stro n g  m inim um  in w inter. T h e  m o d e le d  f lu x e s  in th e  
w e s te r n  B a r en ts S e a  a re  stro n g ly  v ariab le  o n  th e  d aily  tim e s c a le .  T h e  A tlantic w a ter  
p a th w a y s  into th e  B a r en ts a n d  Fram  Strait c a n  b e  a ls o  r e c o g n iz e d  with u s e  o f  th e  Iodine  
tracer. In Fram  Strait re su lts  o f  both m o o r in g s  m e a su r e m e n ts  a n d  h yd rograp h ic  s e c t io n s  
r ev ea l th e  stron g  barotrophic ch a r a c te r  o f  th e  flow . T h e  la st  re su lts  s h o w  that W e st  
S p itsb e r g e n  C urrent sp lits  into tw o b r a n c h e s  a t th e  S p itsb e r g e n  s lo p e . T h e  in c r e a s e  in th e  
h e a t  flux through Fram  Strait w a s  foun d  in la te  n in e tie s  w ith a  potentia l to c a u s e  a  w arm in g  of  
th e  A rctic O c e a n  in term ed ia te  lay er  [3]. T h e  h e a t  flow  through  Fram  Strait is  str o n g e r  in 
w inter d u e  to str o n g e r  v o lu m e  flux o f  A tlantic W ater. A  half o f  th e  in terannual c h a n g e  is d u e  
to th e  tem p er a tu re  c h a n g e  an d  a n o th e r  half is  a  resu lt o f  th e  c h a n g in g  v o lu m e  flow . T h ere  is 
a ls o  a  correlation  b e tw e e n  th e  v o lu m e  an d  h e a t  tran sp orts in Fram  Strait an d  a  larg e  s c a le  
a tm o sp h e r ic  circu lation  (N A O  in d ex). T h e  n et ou tflow  o f  fr e sh w a te r  from  th e  A rctic O c e a n  
in c r e a se d  in th e  la st  y e a r s . M onthly a v e r a g e s  o f th e  ic e  th ic k n e s s  rev ea l larg e  s e a s o n a l  and  
in terannual variability. T h e  m e a su r e d  v o lu m e  flux o f  ic e  through  Fram  Strait sh o w e d  a  
m a s s iv e  p e a k  in 1 9 9 4 -5 . T h e  s e a  ic e  v e lo c ity  in E a s t G reen la n d  C urrent w a s  foun d  to b e  
highly corre la ted  with th e  s e a  lev e l p r e s su r e  d iffe r e n c e  a c r o s s  Fram  Strait [4]. T h er e  is a  
w orking h y p o th e s is  that th e  c h a n g e s  in th e  E a s t  G reen la n d  C urrent in 1 9 9 0 s w e r e  re la ted  to  
th e  stren g th  o f th e  front b e tw e e n  EG O  an d  G reen la n d  S e a  gyre .

During A S O F -N  th e  array o f 17  m o o r in g s h a s  b e e n  d e p lo y e d  a c r o s s  Fram  Strait. B e s id e s  
th e  earlier  u se d  current m e te r s  a n d  T S  s e n s o r s  th e  n e w  m o o r in g s w e r e  e q u ip p e d  with n ew  
te c h n o lo g y  d e v ic e s  like A D C P s, p r e s su r e  bottom  reco r d e rs, inverted  e c h o  so u n d e r s  an d  
p o p -u p  b u o y s  with m em o r y  units. E sp e c ia lly  d e s ig n e d  tu b e  m o o r in g s  a r e  u s e d  in th e  ice  
c o v e r e d  w e s te r n  part o f  th e  strait. A  n e w  o p e n  o c e a n  algorithm  w a s  d e v e lo p e d  for th e  ice  
th ic k n e s s  m e a s u r e m e n ts . T h e  so u n d  s o u r c e s  w e r e  in sta lled  a t s e le c te d  m o o r in g s  in Fram  
Strait an d  B a r en ts S e a  O p en in g  an d  tw o d e p lo y m e n ts  o f  f lo a ts  took  p la c e  s in c e  th e  
b eg in n in g  o f A S O F . H ydrographic m onitoring o f  th e  k ey  s e c t io n s  is co n tin u ed  with  
in troducing o f  th e  n e w  m ea su r in g  te c h n iq u e s  (e .g . profiling by L ow ered  A D C P ).

Contribution to social and economical objectives
T h e  A S O F  project is  a  tool to a s s e s s  th e  variability o f  th e  o c e a n  circu lation  b e tw e e n  th e  

high A rctic an d  th e  North A tlantic a s  a  k ey  to e v a lu a te  th e  likelihood o f  abrupt c h a n g e s  in the  
A tlantic T h erm o h a lin e  C irculation an d  in th e  c lim a te  o f N W  E u rop e. T h e  sig n ifica n t c h a n g e s  
o f th e  natural c o n d itio n s  in th e  A rctic will h a v e  d ram atic  c o n s e q u e n c e s  for th e  s o c io 
e c o n o m ic  co n d itio n s  (e .g . sh ip p in g  ro u tes , c h a n g e s  in f ish -s to c k s) . A S O F  c o m b in e s  an  
ap p rop riate  s e t  o f m e a su r e m e n ts  a n d  m o d e ls  to u n d ersta n d  th e  m o st  re lev a n t p r o c e s s e s  
w h ich  control th e  variability o f  a  s y s te m  with a  c le a r  potentia l to  abrupt c h a n g e .

A S O F -N  will provid e a  su b sta n tia l contribution  to th e  d e v e lo p m e n t  o f  E u ro p ea n  M arine
R e s e a r c h  A rea . It is  a ls o  im portant E u ro p ea n  contribution  to th e  g lo b a l o b se r v in g  sy s te m .
A S O F -N  t im e -s e r ie s  an d  o th e r  d a ta  will b e  a v a ila b le  in a  tim ely  w a y  to m a n a g e r s  e .g .  for the  
A rctic M onitoring an d  A s s e s s m e n t  P ro g ra m m e A M A P, th e  a n n u a l s ta te m e n t  o n  th e  C lim atic  
S ta tu s  o f  IC E S w a te r s , or th e  W C R P  OLIVAR or A C SY S/C N C  p ro g ra m m e s. S u c c e s s fu l  t e s t s  
o f in n o v a tiv e  t e c h n o lo g ie s  in th e  m o o r in g s will s ign ifican tly  im prove th e  p osition  o f  th e  
in vo lved  c o m p a n ie s  o n  th e  m arket.
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Coordinated European Surface 
Ocean Palaeo-estimation Collaboration (CESOP)
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B je r k n e s  C e n t r e  fo r  C lim a te  R e s e a r c h ,  U n iv e r s ity  o f  B e r g e n ,  N o r w a y

C ontract No: E V R 1 -2 0 0 1 -4 0 0 1 8 P roject duration: 12 /2 0 0 1  -  1 1 /2 0 0 4

P roject budget: 1 7 7 4  3 1 7  € EC contribution: 1 3 9 0  171 €

W eb site : w w w .b jerk n es .u ib .n o /resea rch /C E S O P / C ontact: ey s te in .ja n se n @ b je r k n e s .u ib .n o

C E S O P  in ten d s to sign ificantly  im prove our ability to recon stru ct o c e a n ic  c lim ate  variability  
b ey o n d  the  instrum ental period (> 1 0 0  y ea r s ). It will provide critical d a ta  for testin g /va lid atin g  
clim ate  m o d e ls  o v er  tim e s c a le s  d e c is iv e  for c lim ate  prediction. S ta te-o f-th e-art p a la e o -  
o b serv a tio n  m e th o d s  will b e  im proved  and C E S O P  will build upon  a  u n ique E u rop ean  world 
c la s s  netw ork  o f collaborating  lab oratories. T h e partners will b e  treated  a s  an  Integrated  
S y ste m  o f Infrastructures to jointly utilise th e  sp e c if ic  s tren g th s  o f  e a c h  facility. T h e project 
will d e v e lo p  highly a ccu ra te  m e th o d s  with a  m ajor im proved  a c c u r a c y  b a se d  on  th e  M g/C a  
p a la eo th erm o m etry  tech n iq u e . T h e tech n iq u e  will b e  calibrated  a g a in st  m odern  o c e a n  
v a r ia b les, sta n d a rd ised  analytical m e th o d s  will b e  d e v e lo p e d  and  c h e c k e d  a g a in st  a ltern ate  
m eth o d s . T h e tech n iq u e  will b e  app lied  to p rod u ce n e w  clim atic tim e s e r ie s  and  tim e s l ic e s  
with highly im proved  a ccu ra cy .

O verall o b jec tiv e s

• T o p rod u ce a  sta n d a rd ised  quality c h e c k e d  m eth o d o lo g y  b a se d  on  M g/C a ratios in 
foram inifera! ca lc ite  from  d e e p  s e a  s e d im e n ts  for estim a tin g  p a st  S e a  S u rfa ce  
T em p eratu re  (S S T ) and  S e a  S u rfa c e  Salin ity (S S S )  for the  world o c e a n s  with a  m ajor 
im proved  a c c u r a c y  co m p a red  with m ore traditional a p p r o a c h e s .

• T o u s e  th is m uch  im proved  m eth o d o lo g y  to p rod u ce reco n stru c tio n s o f  su r fa ce  o c e a n  
p a ra m ete rs that su c c e s s fu lly  ca n  b e  in tegrated  with c lim ate  m odel ex p er im en ts , for 
m odel d ev e lo p m e n t, m odel validation  and  m odel output a n a ly sis .

Results
• An in tegrated  m eth od  is b ein g  d e v e lo p e d , utilising the  C am b ridge laboratory a s  a  hub  

for training r e se a r c h e r s  and  s tu d e n ts  from  the other partners.

• S u b se q u e n tly  sim ilar facilities are  b ein g  e s ta b lish e d  at the  o ther partners.

• T h e d iffe r e n c e s  b e tw e e n  th e  n e w  m eth od  and  other  a p p r o a c h e s  are  b ein g  exp lored

Potential exploitation
• A  joint E u rop ean  m eth od  is em e r g in g , w h ich  will b e  v ery  v a lu a b le  for FW P 6  p ro jects  

on  clim ate  d y n a m ics  and  natural clim ate  variability.

• C E S O P  is training a  n e w  g en era tio n  o f  sc ie n t is ts  in the  m o st u p -to -d ate  m e th o d s  and

• C E S O P  p r o m o te s  a  b ro a d ly  b a s e d  a n d  u n ified  fra m e w o rk  for fa c ilita tin g  an d  
integrating d iscip linary r e sea rch  efforts.
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The consortium
C E S O P  c o m p r ise s  6  principal co n tra c to rs  from  u n iv ersit ie s  an d  national r e s e a r c h  in stitu tes  
in, F ran ce, N orw ay, UK, G erm an y , th e  N eth er la n d s and  S p a in . T h e co n sor tiu m  r e p r e se n ts  a  
w id e  ra n g e  o f  e x p e r ie n c e  in p a la eo c lim a te  r e sea rch  and g eo ch em istry .

1. U niversity o f  B erg en , B jerk n es C entre for C lim ate R e se a r c h , N orw ay (C oordinator)

2 . D ept, o f  Earth S c ie n c e s ,  C am b ridge U niversity, UK

3. L aboratoire d e s  S c ie n c e s  du C lim ate  e t  d e  l'en v iro n n em en t, C N R S , G if su r  Y v ette  
F rance

4 . D ep a rtm e n t P a le o e c o lo g y  & P a le o c lim a to lo g y , F acu lty  o f  Earth an d  Life S c ie n c e s ,  
Vrije U n iversitetet, T h e N eth erlan d s

5. G e o w is se n sc h a fte n , B rem en  U niversity, G erm an y

6 . D ept, o f  E nvironm ental R e s e a r c h  C SIC , B arcelon a , S p ain
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CLIWOC: A database for the world’s Oceans 1750-1850.
R. García-Herrera, D. Wheeler, G. Können, M.R. Prieto and P.Jones on behalf 
of the CLIWOC team.
From Hie earliest days of deep sea sailing mariners have kept logbook accounts of 
their voyages. By 1750 Hie keeping of logbooks was almost universal amongst the 
officers of European ships. Although not prepared with this purpose in mind, the 
logbooks and the detailed observations that they contain are today of great scientific 
value. One of the factors that a ship’s officer needed to take into account in the 
successful navigation of his vessel was the weather. It required that wind force and 
wind direction be carefully recorded, the data being then used to detennine the drift, 
or ‘leeway’, made by the ship. Mariners tended also to keep a careful note of other 
weather phenomena such as rain, thunder, fog and snow even though they had little 
direct influence of navigation.
Many logbooks failed to survive the rigours of life at sea, but tens of thousands have 
been preserved to the present day. Some date from as long ago as the seventeenth 
century, and they become more abundant as time goes by. Most frequent amongst the 
survivors are the logbooks of vessels in the state service and in particular those of the 
armed services. These have now been gathered together in a number of important 
national archives. Those of the UK, France, Spain and the Netherlands all possess 
notable collections. The observations in the ship logs of these four countries comprise 
in the pre-1850 period the bulk of the observations that have been taken over the 
world oceans.
CLIWOC is a project funded by the European Union with partners from Spain, the 
UK, the Netherlands and Argentina. Its principal objective is to produce a database of 
daily oceanic weather observations between 1750 and 1850. It has been completed by 
December 2003. Currently, the CLIWOC database is ready for integration with the T 
COADS world database of meteorological observations 1784-present. This will 
significantly augment I-COADS in its early period.
Tlie CLIWOC database utilises daily observations from logbooks that represent all the 
World’s major oceanic areas, the North and South Atlantic, the Indian and he Pacific 
Oceans. The original data are being processed and presented using tenns that confonn 
to present-day usage and understanding. Information is based on the most frequently 
recorded elements of wind strength and direction, but data will also be provided on a 
wider range of commonly recorded phenomena that include rain and snow, thunder, 
fog and even Hie incidence of sea ice cover. A meta-database will also allow enquirers 
to consult Hie original sources. Around 300,000 will be included in the final version of 
the database, and constitute the dataset at this presentation, which will describe the 
space coverage reached so far, as well as the first results obtained in the quality 
control process. Particular attention will be paid to Hie consistency of the observations 
from ships of the same and different nationalities and the comparison with present day 
climatology.
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The European Directory of Initial Ocean-observing 
Systems - (EDIOS)

Verduin, J.J.

In s titu te  o f  H y d r o b io lo g y  a n d  F is h e r ie s  S c i e n c e ,  U n iv e r s ity  o f  H a m b u r g , G e r m a n y

C on tract No: E V R 1 -C T -2 0 0 1 -2 0 0 0 5 P roject duration: 1 0 /2 0 0 1  - 0 9 / 2 0 0 4

P roject b u d get: €  1 1 9 5  551 EC contribution: €  1 1 9 5  551

W eb site :  w w w .ed io s -D r o ie c t.d e

Objectives
T h e  cen tra l o b je c tiv e  o f  th e  E D IO S project is  th e  con stru ctio n  an d  im p lem en ta tion  o f a  m e ta 
d a ta b a s e  (co m p u ter ise d  d irectory) that in c lu d e s  inform ation on  all E u ro p ea n  o c e a n -  
o b se r v in g  s y s t e m s  ( s i t e s  an d  d e v ic e s )  in routine an d  r e p e a te d  o p eration . E D IO S r e p r e se n ts  
a  m u c h -n e e d e d  tool in op era tio n a l o c e a n o g r a p h y  an d  will fill a  g a p  in th e  p resen tly  a v a ila b le  
E u ro p ea n  o c e a n o g r a p h ic  m e ta -d a ta b a s e s . E D IO S will h e lp  E u roG O O S  to build a  E u ro p ea n  
o c e a n -o b se r v in g  s y s te m  b y  provid ing a  c o m p r e h e n s iv e  E u ro p ea n  c a ta lo g u e  o f in stru m en ts  
a n d  s e n s o r s  in c o n tin u o u s  u s e .  T h e  E D IO S user-fr ien d ly  v isu a l in terfa ce  will g iv e  e a s y  
a c c e s s  to  th e  inform ation c o n ta in e d  in E D IO S a n d  is a im ed  at u s e r s  from  d ifferent s e c to r s  
w ithou t th e  n e e d  for e x te n s iv e  d a ta b a s e  k n o w le d g e . R eg u la r  u p d a te  o f th e  E D IO S D irectory  
will e n s u r e  up  to d a te  inform ation an d  in clu sion  o f  m o st  E u ro p ea n  o c e a n -o b s e r v in g  s y s t e m s  
o p era tin g  on  a  co n tin u o u s  lev e l.

Results
E D IO S m e ta -d a ta b a s e  c o n ta in s  inform ation on  g e o g r a p h ic  c o -o r d in a te s , p a ra m ete rs  
m e a su r e d  an d  fre q u e n c y  o f  m e a su r e m e n t, a c c e s s  to  th e  d a ta , tech n ica l inform ation o f  th e  
d a ta  co llec tio n  m e th o d s  (e .g . in stru m en ts , s e n s o r s ,  sh ip s , p latform s, n e ts ) , p r e s e n ts  
a p p lica tio n s  o f  th e  s a m p le d  d a ta  including d er iv ed  p rod u cts , d e ta ils  o f  in stitu tes r e s p o n s ib le  
for e a c h  in stru m ent or s e n s o r , an d  links to  d a ta -h o ld in g  in stitu tes. T h e  d a ta b a s e  will b e  
co n tin u o u s ly  u p d a ted  an d  u s e d  to d e f in e  th e  Initial E u ro p ea n  O c e a n -o b se r v in g  S y s te m .  

E D IO S in c lu d e s  links to  all ex is tin g  E u ro p ea n  d irec to r ie s a s  w ell a s  to th e  d a ta -h o ld in g  
a g e n c ie s  an d  in stitu tes. T h er e fo re  it is  e x p e c te d  to con trib ute to n etw ork ing an d  d a ta  sh arin g  
a m o n g  E u ro p ea n  o c e a n o g r a p h ic  o r g a n isa t io n s , a g e n c ie s  an d  in stitu tes. It will b e  
c o m p le m e n ta r y  to an d  su p p o rtiv e  o f  ex is tin g  m e ta -d a ta b a s e s  that con ta in  arch iv ed  reco r d s  
o f p ro jects, sc ien tif ic  c r u is e s , a n d  arch ival d a ta  c e n tr e s . (For th e  fun ction al p osition in g  of  
E D IO S in relation  to o th e r  d irecto r ies  a n d  (m eta ) d a ta b a s e s  s e e  F igu re 1). S trong  u se r  
in v o lv em e n t a t  e a c h  s t e p  in th e  d irectory’s  d e s ig n  (e .g . m eta -d a ta  en tr ie s , u se r  in terfa ce ) h a s  
e n su r e d  that th e  req u irem en ts  a n d  priorities o f  a  variety  o f  u s e r s  will b e  m et. T h e  v isu a l u se r  
in terfa ce  is d e s ig n e d  to b e  co m p a tib le  w ith ex istin g  in ternational m e ta -d a ta b a s e s , s u c h  a s  
S e a N e t a n d  ED M ED .
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Potential exploitation by end users
T h e  E D IO S v isu a l u se r  in terfa ce  e n s u r e s  th e  u s e fu ln e s s  o f  E D IO S to all o c e a n o g r a p h ic  
s e c to r s , co m m e rc ia l an d  n o n -co m m erc ia l. S u c h  a c c e s s ib ility  will w arrant that th e  u s e  o f  
E D IO S is n ot ju st  co n fin e d  to op era tio n a l o c e a n o g r a p h ic  c e n tr e s  an d  a g e n c ie s .  S c ie n t is ts ,  
e n tr e p r e n e u r s  an d  s tu d e n ts  from  all s e c to r s  will b e  a b le  to lo c a te  m e ta -d a ta  from  o c e a n -  
o b se r v in g  s y s t e m s  in E u rop e.

Figure 1.
Functional types of 
Databases: EDIOS 
is a Meta- 
Database on 
Ocean-observing 
Systems that 
networks with 
existing databases 
and meta
databases (links)

Furtherm ore, E D IO S r e p r e s e n ts  a  m uch  n e e d e d  m a n a g e m e n t  an d  d e s ig n  tool that will perm it 
th e  sc ien tif ic  an d  lo g istic  d e s ig n  o f a  lon g-term  m arin e o b se r v in g  s y s te m , com b in in g  
o p era tio n a l a g e n c ie s  a n d  r e se a r c h  p ro jects  a s  s o u r c e s . S c ie n t is ts  a n d  fo r e c a s te r s  te stin g , 
d e v e lo p in g , an d  d e s ig n in g  o c e a n  d a ta  a ss im ila tio n  for n u m erica l m o d e ls  will u s e  E D IO S for 
identifying th e  g e o g r a p h ic  s o u r c e s  o f d a ta  an d  ex a m in in g  d ifferent d e s ig n s  o f  th e  s y s t e m s .  
E D IO S will e n a b le  rapid com b in a tio n  a n d  co -ord in ation  o f nation al o c e a n -o b se r v in g  s y s t e m s  
to im prove m onitoring an d  m od e llin g  arou n d  E u ro p ea n  s e a s ,  a n d  d e v e lo p  an d  refine  
o b se r v a tio n s . It will a ls o  a llo w  a s s e s s m e n t  o f  th e  p erfo rm a n c e  o f th e  o c e a n  o b se r v in g  an d  
fo r e c a s tin g  s y s t e m s , a n d  s e t  E u ro p ea n  sta n d a r d s  for o c e a n -o b se r v in g  te c h n o lo g y  by  
d e v e lo p in g  a  c la ss if ic a tio n  s c h e m e  for th e  p erfo rm a n c e  o f  o c e a n -o b se r v in g  s y s t e m s . T h is  
will e v e n tu a lly  lea d  to a  m uch  n e e d e d  com patib ility  an d  high stan d a rd  o f  o c e a n -o b se r v a t io n s  
th rou gh ou t E u rop e an d  h e lp  red u cin g  th e  overa ll c o s t s  o f  th e  n ation al o p era tion a l 
o c e a n o g r a p h ic  p ro g ra m m e s. F urtherm ore, E D IO S will provid e m arket d a ta  to in stru m ent an d  
e q u ip m e n t m anu fa ctu rers, w h o  c a n  s e e  w h e r e  th e re  a r e  s a l e s  p o te n tia ls . Finally, E D IO S will 
e n c o u r a g e  tran s-n ation a l w id e-ra n g in g  sc ien tif ic  u s e  o f  th e  d a ta  g e n e r a te d  by th e  o c e a n -  
o b se r v in g  s y s t e m s  in clu d ed  in th e  d irectory, b en efitin g  efforts to predict, a s s e s s ,  an d  
form u late  r e s p o n s e  o p tio n s  to g lo b a l c h a n g e .

» a n d  Existing  D a ta b a se s  

produce

e .g . p la tfo rm s, instrum ents, sen so rs
links

e .g .  m e a su re m e n ts , v a lu e s , tim e

▼  x - " " '" '
r  M e ta d a ta  o n  ^  

O bserv ing  S y stem s

EDIOS

Directo ries o f  loca tio n sa n d  char
acteristics o f  observing  sy s te m s  
Where is what?
Beam pies: EDIOS. SEAN ET. B O O S

D ata C e n tre /  Arc hive
M easurements, records, tim e series, e tc . 
Examples: IOC/IODEnetworks, WMO, ICES, 
HELCOM, OSPAR, e tc .

D ataba  s e ^ o  e  c  ific a tions

^N atio n al Lists, MAMA, PAPA, e tc .

t  ------ links (S e a rc h , A c cess)

▼
D esign , A c cess ,

------ -- - > Who ha s  what?
Examples: MEDI, SeaSearch, e tc .
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Underwater Communications using Electromagnetic 
Waves - (EMCOMMS)

Lucas, J .1, Al-Shamma’a, A .1, Seim, J.2, Loehr, W.3, Puchbauer,G.4, 
McGregor, D.5

1 U n iv e r s ity  o f  L iv e r p o o l, U K ; 2 N U I, N o r w a y ;  3 F S A , G e r m a n y ;  4 B o n n  E lek tro n ik ,
G e r m a n y ;  5 S te n m a r ,  U K

C on tract N o : E V K 3 -2 0 0 1 -0 0 7 8 P roject duration : 0 1 /2 0 0 2  -  1 2 /2 0 0 4

P roject b u d g e t  : €  1 4 8 0  4 1 0 E C  contribution  : €  9 5 0  0 0 2

W e b site  : w w w .liv .a c .u k /e e e /e m c o m m s

Objectives
T h e  natu re o f  th e  o c e a n  en v iro n m en t an d  its v a s t  s i z e  h a s  n e c e s s ita te d  th e  d e v e lo p m e n t  o f  
so p h is tic a te d  e q u ip m e n t an d  te c h n iq u e s  for v a r io u s u n d erw a ter  a p p lica tio n s  including diver- 
to -d iver  c o m m u n ic a tio n s , R O V /A U V  d ock in g , co m m u n ic a t io n s  an d  oil an d  g a s  ex p lo ra tio n s . 
T o facilita te  sc ien tif ic  exp loration  a  w id e  variety  o f  s y s t e m s  an d  v e h ic le s  h a v e  b e e n
d e v e lo p e d  to o p e r a te  within th e  sh a llo w  co n tin en ta l s h e lf  reg ion  or in d e e p  o c e a n s .  For
s u c c e s s fu l  u n d erw a ter  e le c tr o m a g n e tic  (EM ) w a v e  o p era tio n , k n o w le d g e  is required  o f  th e  
w a v e  tra n sm iss io n  p ro p erties  o f  s e a w a te r  o v e r  all d is ta n c e s  both sh o rt a n d  lon g . T h is  
inform ation is requ ired  for su c h  a c tiv ities  su c h  a s: s e n s o r  s y s t e m s , im ag in g , p osition  fixing, 
m e a su r e m e n t  o f  s p e e d ,  o b s ta c le  d e te c t io n  a n d  a v o id a n c e , g u id a n c e , co m m u n ica tio n  of  
d a ta /v o ic e  an d  r em o te  control.

T o in v e st ig a te , for th e  first tim e, e le c tr o m a g n e tic  w a v e  p ro p agation  through s e a w a te r  for high  
carrier f r e q u e n c ie s  (1 -  5M H z) up to a  d is ta n c e  o f  1km . T h e  o b je c t iv e s  are:

•  T o tra n sm it an d  reco v e r  digital d a ta  a t  h igh bit r a te s  ( IM b its /s ) .
•  T o tran sm it te x t  an d  v id e o  im a g e s  a t  stan d ard  ca m era  fram e w h en  u sin g  data  

co m p r e ss io n .
•  T o co m p a re  EM w a v e  co m m u n ica tio n s  sy s t e m s  w ith  th e  ca p a b ilities  o f  an  a co u stic  

sy s te m .

Results
T h e  o u tc o m e  from  th e  th eo retica l s tu d ie s  in d ica ted  that s e a w a te r  h a s  a  m o lecu la r  d ip o le  
lo s s y  d ie lec tr ic  stru ctu re a s  w ell a s  a  con d u ctiv ity  o f  a p p ro x im a te ly  4 S /m . In th e  n e a r  field, 
b e c a u s e  o f  th e  proxim ity o f  th e  e le c tr o d e s , co n d u ctio n  cu rren ts e x is t  w h ilst in th e  far field the  
in flu en ce  o f  th e  e le c tr o d e s  is  m inim al an d  u n d er t h e s e  co n d itio n s  d ie lec tr ic  m o lecu la r  d ip o le  
d isp la c e m e n t  (nullification) cu rren ts e x is t . C o n d u ction  is a  con tin u a l lo s s  p r o c e s s  w h ilst  
nullification is a  s in g le  an d  m u ch  sm a lle r  lo s s  p r o c e s s  in r e s p o n s e  to a  c h a n g e  o f  e lec tr ic  
field . Its m a g n itu d e  is g iv en  by th e  D e b y e  eq u a tio n  [1],

F req u en cy  

f (M H z)

L o s s e s  for 1 0 0 0 m  p ro p a g a tio n  (dB ) Total S ig n a l  

L o ss  (dB )N ea r  Field  
O p tim ised

Far Field  
D iffraction

Far Field  
A tten u ation

0.1 - 6 0 - 5 2 0 - 1 1 2

1 - 6 0 - 6 2 0 - 1 2 2

5 - 6 0 - 6 9 - 2 - 131

10 - 6 0 - 7 2 - 8 - 1 4 0

2 0 - 6 0 - 7 5 - 31 - 1 6 6

T a b le  1 P ro p a g a tio n  ca p a b ilitie s  o f  EM w a v e s
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T a b le  1 s h o w s  th e  e s tim a te d  a tten u ation  in both th e  n e a r  an d  far f ie ld s  with a llo w a n c e  for  
diffraction lo s s e s .  For e x a m p le  a t 1M H z, a  s ig n a l lo s s  o f  - 1 2 2 d B  will b e  a tta in ed  m ainly  
through  n e a r  field lo s s  an d  th e  far field diffraction lo s s . T h e  through  w a te r  a tten u a tio n  is on ly  
e s tim a te d  to b e  a  f e w  d B s .

E xp erim en ta l in v e st ig a t io n s  h a v e  b e e n  carried  ou t with v a r io u s te c h n iq u e s  an d  m e th o d s  o f  
p ro p agatin g  a n  EM w a v e s  through  s e a w a te r  h a v e  b e e n  stu d ied . In add ition  v a r io u s ty p e s  o f  
a n te n n a e  h a v e  b e e n  in v e stig a te d  including loop , d ip o le , fo ld ed  d ip o le  a t d ifferent s i z e s .  T h e  
resu lts  o f  ou r stu d y , fig u r es  1 an d  2 , s h o w  that EM w a v e s  p ro p agation  in s e a w a te r  within  
L iverpool M arina D o ck  is p o s s ib le  a t fr e q u e n c ie s  h igh er  than  that in th e  a c o u s t ic  te c h n iq u e s  
a n d  in th e  r a n g e  o f  M Hz [2].

-♦-600kHz 775kHz 1IVHz 1.9IVHz - H -  1.5MHz — Noise
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Potential exploitation by end users
T h ere  is a  stron g  req u irem en t to avo id  
u sin g  d iv ers to u n d erta k e  s u b - s e a  
a ctiv ities . T h e  p referred  role is in tervention  
by u sin g  a u to n o m o u s  robotic  s y s t e m s , both  
v e h ic le s  an d  m an ip u la tors. T h e  o b ta in ed  
resu lts  will a llow  EM w a v e s  to b e  u se d  for  
th e  first tim e to transm it d a ta  a n d  im a g e s  
through  s e a w a te r . By e s ta b lish in g  h igh 
s p e e d  d a ta  r a tes , th e  a c t io n s  o f th e  robot 
c a n  b e  up quick ly  u n d ertak en  th u s en su r in g  
a  s a f e  w orking en v iro n m en t. O n c e  t h e s e  
t e c h n iq u e s  a r e  p e r fe c te d  th en  it is  p o s s ib le  
to e s ta b lish  d e e p  w a te r  s y s t e m s  to  r e c o v e r  u iu ‘tu
oil an d  g a s  a t d e p th s  w ell b e lo w  th e  d iv e  Separation in m
limit o f  2 0 0 m . E ven  within th e  d iv e  limit, th e  ability to  rem o te ly  control s u b - s e a  e q u ip m e n t will 
r e d u c e  th e  burden  on  th e  d iv er  h e n c e  a llow in g  lo n g er  m is s io n s  to b e  u n d ertak en  with l e s s  
p h y sica l effort b e in g  e x p e n d e d  b y  th e  diver.

A s  w ell a s  h ig h -s p e e d  d a ta  co m m u n ica tio n s, EM w a v e s  c a n  a ls o  b e  u se d  for a  w id e  r a n g e  o f  
a ctiv ities  for w h ich  u ltrason ic  w a v e s  h a v e  p rev io u sly  b e e n  u s e d . T h e s e  in c lu d e  su c h  
t e c h n iq u e s  a s  r a n g e  finding an d  a n ti-co llision  n av iga tion  o f s u b - s e a  v e h ic le s .  A dditional 
s y s t e m s  for pollution m onitoring ca n  b e  d e v e lo p e d  b a s e d  u p on  RF tra n sm iss io n .
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The European Marine Seismic Metadata and Information 
Centre: gateway to marine geological survey data - 

(EUROSEISMIC)
Stevenson, A .1

1 B r itish  G e o lo g ic a l  S u r v e y ,  U n ite d  K in g d o m  a q s t @ b a s .a c .u k

C on tract N o : E V R 1 -C T -2 0 0 1 -2 0 0 0 4 P roject duration : 0 1 /2 0 0 2  -  1 2 /2 0 0 4

P roject b u d g e t  : €  2  0 3 6  6 6 4 EC  contribution : €  2  0 3 6  6 6 4

W e b site  : w w w .e u - s e a s e d .n e t

Scientific Objectives and Approach

An u n d ersta n d in g  o f th e  n atu re  o f  th e  s e a b e d  is an  im portant fa cto r  in s tr a te g ic  m arine  
m a n a g e m e n t . T h e  s e a b e d  is th e  fo c u s  o f  c o m p le x  in tera ctio n s b e tw e e n  m a n y  
o c e a n o g r a p h ic , b io lo g ica l an d  se d im e n ta r y  p r o c e s s e s ,  w h ich  directly  a ffe c t  th e  so c ia l an d  
e c o n o m ic  d e v e lo p m e n t  o f th e  E u ro p ea n  C om m unity . T h e  b a s is  for m a n a g e m e n t  o f  the  
m arin e en v iro n m en t for su s ta in a b le  u s e  is th e  con stru ctio n  o f  a  p a n -E u ro p ea n  k n o w le d g e  
b a s e  o f  ex is tin g  s e a b e d  inform ation.

T h e  E u ro p ea n  C o m m issio n  5th F ram ew ork  project E U R O SE ISM IC  h a s  d e v e lo p e d  a  centra l 
m e ta d a ta b a s e  for d a ta  d er iv ed  from  a c o u s t ic  an d  so n a r  su r v e y s  o f  th e  E u ro p ea n  S e a s .  In 
com b in a tio n  with m e ta d a ta  for s e a b e d  s a m p le s  a n d  c o r e s  co m p ile d  during th e  E C -fu n d ed  
E U M A R SIN  (E u ro p ea n  M arine S e d im e n t  Inform ation N etw ork) an d  E U R O C O R E  projects, 
u s e r s  will h a v e  o n e - s to p ’ a c c e s s  to a  s ig n ifica n t a m o u n t o f  publicly a v a ila b le  m arine  
g e o lo g ic a l  inform ation h eld  by E u ro p ea n  o r g a n isa t io n s . T h e 2 3 -m e m b e r  partnersh ip  in c lu d e s  
th e  m arin e d e p a r tm e n ts  o f  th e  g e o lo g ic a l  s u r v e y s  o f  th e  EU M em b er S ta te s  an d  th e  N ew ly  
A s so c ia te d  S ta te s  p lu s o c e a n o g r a p h ic  in stitu tes from  F ra n ce , R o m a n ia  an d  B ulgaria.

Results

E U R O SE ISM IC  will p r e se n t  
m e ta d a ta  for o v e r  2  m illion line  
k ilo m etres o f  su r v e y  inform ation held  
by th e  project partners a n d , w h en  
p o ss ib le , o th e r  o r g a n isa t io n s  su c h  a s  
u n iv ersit ie s  an d  g o v e r n m e n t  
r e s e a r c h  d ep a r tm en ts . An Internet- 
b a s e d , G IS  in terfa ce  to th e  m e ta d a ta  
h a s  b e e n  d e v e lo p e d  (F igu re 1). A  
s e r ie s  o f  to o ls  a re  provided  to a llow  
u s e r s  to identify th e  su r v e y s  p r e se n t  
in their a r e a  o f  in te rest  an d  c o m b in e  
th e  s e a r c h  re su lts  with  
s a m p le s /c o r e s  from  th e  s a m e  a rea .
S e a r c h  a r e a s  m a y  b e  s e le c te d  e ith er  
by d efin in g  a  b o x  on  th e  m ain  m ap  
or by en ter in g  th e  c o -o r d in a te s  o f  
th e  a r e a  o f  in terest.

► IKI. ' . m i l i i  -  ►- J- 3-. [TV" Hjpia--

F igu re 1: E x a m p le  from  th e  E U R O SE ISM IC  
m e ta d a ta b a se  sh o w in g  se a r c h  r e su lts  from  an  
a r e a  n o r th e a st o f  th e  U nited  K ingdom .
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Potential exploitation by end users

•  im proved  a c c e s s  to  a v a ila b le  g e o p h y s ic a l  su r v e y  d a ta  for all E u ro p ea n  s e a s ;

•  o v e r v ie w s  o f m e ta d a ta  inform ation required  for str a te g ic  m arin e m a n a g e m e n t;

•  im proved  e x c h a n g e  o f  d a ta  an d  inform ation at a  p a n -E u ro p ea n  level;

•  in c r e a se d  public a w a r e n e s s  o f  th e  m arin e en viron m en t;

•  im proved  input for en v iro n m en ta l r e se a r c h  an d  fu n d a m en ta l sc ien tif ic  re se a r c h .
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European Sea Level Service - Research Infrastructure (ESEAS-RI) 
Plag. H .-P }  and the E S E A S -R I  Project Team2

1Norwegian Mapping Authority, Geodetic Institute, Honefoss, Norway,
2See http://eseas.org/eseas-ri/

Contract No: EVR1-CT-2002-40025 Project duration: 11/2002 - 10/2005
Project Budget: EUR 3 426 000 EC contribution: EUR 2 300 000
Web site: http://eseas.org/eseasi-ri/

O b jec tiv e s
The European Sea Level Service (ESEAS) has brought together the formerly scattered sea level 
research infrastructure in Europe and has developed into a major research infrastructure for 
all aspects related to sea level, be it in the field of climate change research, natural hazards 
and marine research. The primary objective of the ESEAS-RI project is to support the ESEAS 
research infrastructure and to facilitate the transnational coordination. Key technological goals 
are the upgrading of selected observing sites and the standardisation of the network, operational 
routines, databases and quality-control. The primary scientific objective of the project is to 
study sea level variations at inter-annual to multi-decadal time scales and to quantify potential 
future changes in mean sea level. In order to reach the objective, the ESEAS-RI project 
comprises four Work Packages (WP) addressing the following issues:
(1) quality control of the hourly tide gauge data accessible through the ESEAS;
(2) determination of vertical land movements at tide gauges in order to decontaminate the 
relative sea level records for this bias;
(3) determination of sea level variations on inter-decadal time scales in the North Atlantic and 
the semi-enclosed European seas as well as assessment of secular relative sea level trends for 
the European coasts;
(4) improvement of the network of ESEAS Observing Sites through upgrading of selected tide 
gauges and co-location of gauges with continuous GPS.

R e su lts
W ith respect to WP1, progress has been made towards a standardised quality control of hourly 
and sub-hourly sea level data, Moreover, a concept for a distributed database of the observations 
and meta information from ESEAS Observing Sites has been developed, which maintains the 
link between the data originator and the data sets throughout the chain to the final user.
A major achievement for WP2 is the specification and pre-validation of a GPS analysis strategy 
and a time series analysis strategy which together will result in an accuracy of vertical land 
movement at tide gauges staisfying the needs of climate studies.
The initial task for WP3 is the analysis of the global monthly mean sea level data from mainly 
coastal tide gauges in order to determine the spatial and temporal patterns of inter-annual 
to multi-decadal sea level variations, and the preliminary results indicate significant spatio- 
temporal modes on these time scales, which, however, appear to change over time. If this 
transient nature is confirmed, then this would warrant a long-term monitoring of the spatio- 
temporal pattern of inter-annual and longer term sea level variation as an important climate 
indicator. Correlation of the sea level patterns with forcing factors is used to relate the sea 
level variations to climatic processes. As an example, the correlation of sea level with the NAO 
index reveals a dominate latitude-dependent pattern in the correlation over the North Atlantic 
and the Mediterranean Sea (see the Figure).
The upgrading of the physical sea level observation network in the frame of WP4 has resulted in 
improved higher data quality for crucial locations particularly in the Mediterranean and Black 
Sea regions. Co-location of several ESEAS Observing Sites with CGPS has closed significant 
gaps in the network of sites for long-term observations of absolute sea level variations.
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C o rre la tion  o f  sea  lev e l and  N A O  in d ex .
The correlation is computed fo r the time interval 
01/19923 to 11/2001. Sea level is determined from  
Topex/Poseidon observation with a spatial and tem 
poral resolution o f 1 degree and 1 month, respectively.
Monthly values o f the N AO  index are taken from  
the CR U o f the University o f East Anglia, Norwich,
U.K. A trend and an annual harmonic constituent 
have been removed from  both the N A  0  index and the 
individual sea level time series prior to the corre
lation. The plot was provided by N iei Kjær, KM S,
Denmark.

Already after an initial phase of slightly more than a year, the project has stimulated the 
integration of a significant part of the European sea level monitoring and research community 
both through direct participation in the projects as well as in the frame of the ESEAS. The 
considerable progress towards standardisation of the observational network and the operational 
routines (including quality control) facilitates significant knowledge transfer between partici
pants from different geographical regions. The integration of the project through ESEAS into a 
larger international context supports the progress in the project and provides significant feed
back for relevant organisations and programmes such as GLOSS, JCOMM, GMES, EuroGOOS, 
EUREF, IGS and IGGOS.

P o te n tia l e x p lo ita tio n  b y  en d  u sers
Sea level is an environmental variable important for studying climate processes in the coupled 
atmosphere-ocean system. Moreover, sea level data has a large market in both scientific and 
non-scientific applications. Having an unique access to a quality-controlled, European-wide 
database of tide gauge and ancilliary observations as well as derived products will ease many 
practical application requiring sea level information as well as scientific studies and coastal 
zone applications. In particular, the improved high-frequency European database will allow 
improved estimates of extreme sea levels, and further develop the techniques to predict them 
and their return frequency, and thus allow to assess better the economic cost of coastal devel
opment. Likewise, and in combination with observations of vertical land motion, this database 
will facilitate the improvement of estimates of local subsidence rates, changing tidal conditions, 
and better assessments of long-term hazards, leading to improved management of flooding haz
ard as well as improved products for climate change research.
The research carried out in the project is going to result in an empirical model of sea level 
variations, which provides a important basis for future studies of climate processes at decadal 
to inter-decadal time scales, particularly the North Atlantic Oscillation, as well as a coherent 
description of the occurrence of extreme sea levels. Climate fluctuations on inter-annual time 
scales affect human activities at sea (such as fishery and off-shore ingeneering) as well as on land 
(such as agriculture). Having available an empirical model describing the sea level variations 
during the last hundred years will be valuable for validation of models for seasonal to inter
annual climate prediction, which may help to mitigate the effects of these climate variations 
on human activities.
Improvements of the sea level observation network contribute to better data availability in near- 
real time for operational oceanography as well as on the longer term for climate monitoring. 
This opens for contributions particularly to GMES. The project provides already input to the 
development of the future GMES, particular with respect to obstacles for the exploitation of 
existing multi-national databases in terms of e.g. technical aspects, data quality and policy, 
legal and organisational issues.
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Establishment of a European radar altimeter calibration and sea-level 
monitoring site for JASON, ENVISAT and Euro-GLOSS -  (GAVDOS)

MERTIKAS, S. P .1, PAVLIS, E. C.2, TZIAVOS, I. N.3, BANKS, A 4, 
DRAKOPOULOS, P.4’11, PESEC, P.5, SUENKEL, H 5, FORSBERG, R. 6, 
KAHLE, H.-G.7, EXERTIER, P.8, SKLAVIDIS A g, GIDSKEHAUG, A. ia

t e c h n i c a l  U n iv e r s ity  o f  C r e te ,  G r e e c e ,  m e r t ik a s @ m r e d .t u c .g r . 2J o in t  C e n t e r  fo r  
E arth  S y s t e m s  T e c h n o lo g y ,  U S A , 3A r is to t le  U n iv e r s ity  o f  T h e s s a lo n ik i ,  G r e e c e ,  

i n s t i t u t e  o f  M a r in e  B io lo g y  o f  C r e te ,  G r e e c e ,  5S p a c e  R e s e a r c h  In s titu te , A u str ia ,  
6N a t io n a l S u r v e y  a n d  C a d a s t r e ,  D e n m a r k , 7E T H  H o e n g g e r b e r g ,  S w itz e r la n d ,  

8O b s e r v a to ir e  d e  la C o t e  d A z u r ,  F r a n c e ,  9H e l le n ic  N a v y  H y d r o g r a p h ic  S e r v ic e ,  
G r e e c e ,  10U n iv e r s ity  o f  B e r g e n ,  N o r w a y . 11T e c h n o lo g ic a l  E d u c a t io n a l  In stitu te ,

A t h e n s ,  G r e e c e .

C on tract No: E V R 1-2 0 0 1 -0 0 0 1 0 P roject duration: 1 2 /2 0 0 1  -  1 1 /2 0 0 4

P roject b u d get: 2 ,2 9 1 ,9 6 1  € EU contribution: 1 ,1 2 8 ,9 6 9  €

W e b site  : w w w .a a v d o s .tu c .a r

Objectives
C lim ate  c h a n g e  on  a  g lob a l s c a le  is a  s e r io u s  c o n c e r n  for all co u n tr ie s , e s p e c ia lly  for th o s e  
with e x te n s iv e  c o a s t l in e s , n e a r  m ajor b o d ie s  o f  w ater . T h e  r e a so n  o f c o u r s e  is th e  e f fe c ts  o f  
th is g lob a l c h a n g e  on  th e  en v iro n m en t, an d  in th is particular c a s e ,  th e  c h a n g e  in th e  m e a n  
s e a  le v e l (M SL) with th e  o b v io u s  c o n s e q u e n c e s  on  h u m an  a c tiv ities  n e a r  c o a s t l in e s . R adar  
altim eter-carry ing  s a te ll ite s  a r e  u s e d  to o b s e r v e  th e  o c e a n s  from s p a c e ,  s o  that w e  ca n  
m onitor th e  short-term  an d  lon g-term  tren d s.

U nfortunately , t h e s e  s a te l l ite s  h a v e  a  lim ited lifetim e, an d  a  lon g-term  record  o f  M SL c h a n g e s  
c a n  on ly  b e  e s ta b lish e d , if o b se r v a tio n s  from  all o f  t h e s e  m is s io n s  a re  reliab ly linked to e a c h  
o th e r  o v e r  m a n y  d e c a d e s .  T o m aintain  su c h  a  g lob a l o b se r v in g  sy s te m  by com b in in g  
r e se a r c h  an d  o b se r v a tio n s  on  th e  su r fa c e  an d  from  s p a c e ,  w e  n e e d  to “c o n n e c t” th e  resu lts  
from  e a c h  o f  th e  p rev io u s  m is s io n s  ( e .g .,  S E A S A T , G E O S -3 , T O P E X /P o se id o n )  to th e  
current (e .g .,  J a s o n -1 , G e o S a t  F ollow -O n (G F O ), E n v isa t, e tc .) , an d  th e  future o n e s  for a s  
lon g  a s  p o s s ib le . T h u s, th e  radar in stru m e n ts for e a c h  sa te llite  n e e d  to b e  ca lib ra ted  in a  
stan d a rd  fa sh io n  s o  that th e  M SL o b se r v a tio n s  a re  in d e p e n d e n t  o f  th e  m iss io n  that p rod u ced  
them .

Wind GeneratorUHF Antenna

Aanderaa Meteo
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T h e  m ain  o b je c tiv e s  o f  th is project are: (1 ) T o  e s ta b lish  an  a b so lu te  s e a - le v e l  m onitoring an d  
a ltim eter  calibration  facility  on  th e  is le  o f  G a v d o s , so u th  o f  th e  islan d  o f C rete , G r e e c e ;  (2 ) To  
m onitor d e fo rm a tio n s  o f  th e  ea r th ’s  su r fa c e  a t th e  tide g a u g e s  in th e  area; (3 ) T o d e v e lo p  a  
d eta ile d  reg ion a l g e o id  an d  S e a  S u r fa c e  T o p o g ra p h y  (S S T )  m odel; (4 ) T o  in teg ra te  this  
project in International p rog ra m s su c h  a s ,  E u ro-G L O S S : G lobal S e a  L evel O b serv in g  
S y ste m ; T h e  E u ro p ea n  U nion O p erational F o reca stin g  cluster; W E G E N E R : W orking G roup  
o f E u ro p ea n  S c ie n t is ts  for th e  E sta b lish m en t o f  N etw o rk s for E arth q u ak e R e se a r c h ;  TIGA: 
G P S  T id e G a u g e  B e n c h m a rk  M onitoring--P ilot Project; (5 ) T o  in teg ra te  it w ith th e  g lob a l 
g e o d e t ic  r e fe r e n c e  fram e , m ain ta in ed  by th e  International Earth R otation  an d  R e fe r e n c e  
S y s t e m s  S e r v ic e  (IE R S), a n d  th e  International G P S  S e r v ic e  (IG S ) a ctiv itie s  in th is reg ion .

Results
T h e  current re su lts  o f  th e  G A V D O S  project a r e  a s  fo llow s:

An initial ev a lu a tio n  o f  th e  a b so lu te  b ia s  for J A S O N ’s  a ltim eter, b a s e d  on  th e  co m p a r iso n  
o f th e  tide  g a u g e  d a ta  with th e  JA S O N  a ltim eter  G e o p h y s ic a l D ata  R e c o r d s  from  o n ly  tw o  
c y c le s  (# 5 2  an d  # 5 3 ) , in d ica te  a  1 2 7  ± 7 8  m m  b ia s. T h is v a lu e  is in v ery  g o o d  a g r e e m e n t  
with th e  g e n e r a lly  a c c e p te d  v a lu e  o f  1 3 0  m m  o b ta in ed  a t e ls e w h e r e  with d a ta  co v er in g  
o v e r  6 0  c y c le s .

P r e c is e  o b se r v a tio n  o f th e  te c to n ic s  an d  p r e c is e  d eterm in ation  o f th e  reg io n a l g e o id  with  
in situ  an d  d a ta  c o lle c te d  with d e d ic a te d  a irb orn e gravity  an d  s e a  su r fa c e  to p o g ra p h y  
fligh ts, a llo w ed  th e  e s ta b lish m e n t  o f  a  s u c c e s s fu l  calibration  s ite  in an  o th e r w ise  
u n su ita b le  a r e a  (sign ifican t te c to n ic  activity an d  v ery  s t e e p  g e o id ) .

A  h igh -reso lu tion  (1m in  o f  arc) gravity  d a ta b a s e  an d  a  g e o id  m o d e l (a c c u r a c y  o f  5  cm )  
h a v e  b e e n  c o n stru c ted  for th e  a r e a  u sin g  all a v a ila b le  land , m arine an d  airb orn e d a ta  
c o m b in e d  with sa te llite  a ltim etry h e ig h ts  o f  th e  s e a  su r fa c e .

R a d io m e ter  a n d  s p e c tr o m e te r  d a ta  h a v e  b e e n  u se d  to  v a lid a te  sa te llite - in d e p e n d e n t  
inform ation on  a tm o sp h e r ic  w a te r  v a p o r  a n d  its tem p ora l variation.

G A V D O S  is r eg is ter ed  with E U M E T SA T  a n d  will s o o n  start p ub lic  d isse m in a tio n  o f  th e  
w e a th e r  an d  s e a - le v e l  o b se r v a tio n s  for im m ed ia te  u s e  in w e a th e r  an d  o c e a n o g r a p h ic  
fo r e c a s tin g .

Potential exploitation by end-users
T h e  r e su lts  o b ta in ed  a r e  o f  sp e c ia l  in te rest  to th e  J a so n -1  an d  E n v isa t m is s io n s  b e c a u s e  th e  
a ltim eter  b ia s e s  an d  drifts for e a c h  o f  t h e s e  m is s io n s  an d  a m o n g  d ifferen t m is s io n s  will b e  
d eterm in ed  reliab ly an d  c o n s is te n t ly . S im u lta n eo u sly , a n  a b so lu te  M SL -m onitoring s it e  is 
e s ta b lish e d  with th e  loca l te c to n ic  d eform ation  field  in th e  reg ion  o f so u th ern  C rete , G r e e c e  
p r e c ise ly  m onitored . T h e s e  o b se r v a tio n s  a r e  o f  g r e a t in te rest  for g e o d y n a m ic  a p p lica tio n s  in 
a n  a r e a  (n e x t to th e  H ellen ic  tren ch ) that is  w ell k now n to o ften  g e n e r a te  la rg e  m a g n itu d e  
e a r th q u a k e  e v e n ts .

T h is in teg ra ted  facility, d u e  to its n atu re  an d  its o p e n  o c e a n  loca tion , is  ap p rop riate  an d  will 
m a k e  its d a ta  an d  p ro d u cts a v a ila b le  for u s e  in fo r e c a s tin g  th e  w e a th e r  o f  e a s te r n  
M ed iterran ean  an d  m onitoring lon g-term  c lim a te  c h a n g e s .  A lso , th e  s y s te m  will b e  c a p a b le  
for m onitoring e x tr e m e  e v e n t s  (storm  s u r g e s , e tc .)  in th e  proxim ity. T h e  p r o p o se d  facility  
u n d erp in s r e s e a r c h  re lev a n t to th e  E u ro p ea n  c o m p o n e n t  o f  th e  g lo b a l o b se r v in g  s y s t e m s  for  
c lim a te  a n d  o c e a n s  an d  o p era tio n a l fo r e c a s tin g  o f  en v iro n m en ta l c o n stra in ts  on  o ffsh o re  
a ctiv ities .
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Malta
International 

Ocean Institute CNR

FP 6 EC

GOOS Regional Alliances Network 
Development - (GRAND)

Drago, A 1, Vallerga, S.2

1 1O I-M alta O p e r a t io n a l  C e n tr e ,  M e d G O O S  S e c r e t a r ia t ,  
U n iv e r s ity  o f  M a lta . 2 C o n s ig l io  N a z io n a le  d e l le

R ic e r c h e  - IA M C S e z i o n e  di O r is ta n o , Italy.

C on tract N o : 5 0 5 3 6 0 P roject duration : 0 1 /2 /2 0 0 4  -  3 1 /1 /2 0 0 6

P roject b u d g e t  : €  5 3 6 0 0 0 E C  contribution  : €  5 2 0 0 0 0

W e b site  : w w w .c a o e m a lta .n e t/G R A N D

T h e  “G O O S  R eg io n a l A llia n c e s  N etw ork ing D e v e lo p m e n t” (G R A N D ) is a  project fu n d ed  
u n d er th e  RTD 6th  F ram ew ork  P ro g ra m m e o f th e  E u ro p ea n  C o m m iss io n . T h e  aim  is to  
im prove th e  in ternational co o p era tio n  for o c e a n  m onitoring a n d  fo r e c a s tin g . In particular it will 
d is s e m in a te  E u ro p ea n  k n o w -h o w  a n d  b e s t  p r a c t ic e s  e s ta b lis h e d  within th e  MAMA project 
(F P  5 ) to th e  G O O S  R eg io n a l A llia n c e s  (G R A s). T h e  project will build on  th e  E u ro p ea n  
contribution  to th e  g lo b a l en v iro n m en ta l m onitoring s y s t e m s  d e fin e d  b y  G M E S -G lob al 
M onitoring for E n viron m en t an d  S ecu rity . U n d er th e  co -ord in ation  o f th e  M ed G O O S  
S e cre ta r ia t  w ithin th e  IOI-M alta O p eration a l C en tre  a t th e  U niversity  o f M alta an d  th e  C N R  
in stitu te for C o a s ta l an d  M arine E n viron m en t in Italy, it will c r e a te  a  E u ro p ea n -led  w orld w id e  
forum  for th e  G O O S  r e g io n s  an d  d e f in e  a  reg io n a l s tr a te g y  for G O O S .

T h e  G lobal O c e a n  O b ser v in g  S y s te m  (G O O S ) is a n  international p ro g ra m m e s p o n s o r e d  by  
IOC, W M O an d  IC SU  to fo s te r  th e  introduction o f routine in-situ an d  rem o te  o c e a n  
o b se r v a tio n s  for n o w c a s tin g  an d  fo r e c a s tin g . N u m erica l m o d e ls  will b e  u se d  to m a k e  
a s s e s s m e n t s  an d  d e v e lo p  a d d e d -v a lu e  p rod u cts in m a n y  u s e r  s e c to r s . G O O S  will m onitor  
th e  h ea lth  o f th e  s e a  an d  a s s i s t  in u n d ersta n d in g  g lob a l clim atic  c h a n g e s .  It a ls o  a im s to  
p rovid e k n o w le d g e  for so u n d  d ec is io n -m a k in g , to  su s ta in  o c e a n  g o v e r n a n c e , a n d  im prove  
m arin e s e r v ic e s .

It is  e x p e c te d  that th e  2 1 st cen tu ry  will s e e  a  g r e a t a d v a n c e  in th e  v a lu e  o f  m arine  
inform ation, th a n k s to th e  tec h n o lo g ic a l a d v a n c e s  in te le c o m m u n ic a tio n s , rapid a c c e s s  to 
d a ta  an d  im proved  te c h n iq u e s  to m e r g e  an d  transform  d ata . O b se r v a tio n s  an d  sc ien tific  
k n o w le d g e  a r e  crucial for building m o d e ls  an d  preparing future s c e n a r io s . T h e  m o d e ls  
in crea s in g ly  in teg ra te  e c o n o m ic s  an d  
e c o lo g y  a s  a  contribution  to testin g  
m a n a g e m e n t  o p tio n s , an d  th u s prov id e a  k ey  
contribution  for so u n d  d ec is io n -m a k in g  an d  
g o v e r n a n c e .

T h e  G O O S  is  largely  b e in g  d e v e lo p e d  
through  reg ion a l in itiatives involving a llia n c e s  
o f m arine o r g a n isa t io n s  a c t iv e  in th e  reg ion al 
s e a s .  Early e x a m p le s  w e r e  E u roG O O S ,
M ed G O O S  a n d  N ea rG O O S . N o w  th e re  a re  
th e re  a r e  1 3  G O O S  reg ion a l a l lia n c e s . T h ey  
a re  m e m b e r s  o f th e  G O O S  R eg io n a l Forum , 
e s ta b lish e d  by th e  In tergovernm en ta l 
C o m m itte e  for G O O S  (th e  l-G O O S  o f U N E SC O /IO C ).

T h e s e  G O O S  R eg io n a l A llia n c e s  h a v e  d ifferen t c a p a c it ie s , r e s o u r c e s  an d  activ ities . G R A N D  
c a p ita lis e s  o n  th e  E u ro p ea n  sc ien tific , te c h n o lo g ic a l a n d  o rg a n isa tio n a l ca p a b ilitie s  to provide  
a  forum  for G R A s to d is s e m in a te  b e s t  p ra ctice , tran sfer  te c h n o lo g y , build c a p a c it ie s  an d

\4j - i-B h i ■ i -WCS Fv,iLy»y i t  h  i «
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share knowledge and experiences to implement effective and efficient observing and 
forecasting system s. The GRAND activities are articulated into three workpackages:
WP1 GRAND Information -  Targeting to obtain information and evaluate on a regional 
basis: (i) the nature and extent of key marine environmental issues in the various GOOS 
regions, and (¡i) the capabilities and a sse ts  currently deployed in term s of ongoing initiatives, 
methodologies and practices, technological infrastructures and equipment, resources and 
funding to address these issues.
WP2 GRAND Empowerment -  The aim is to empower the GRAs to participate with local 
expertise to, and benefit from GOOS, building a strong inter-regional network of local 
experts, and se t the basis for a long term training schem e. High-level training workshops for 
GRA m anagers will be organised to address issues of common interest, tackle specific 
needs, furnish an insight on the application of 21st century technology in ocean observations 
and modelling, and provide European know-how and experience. A dem onstrator based on 
the “What-if? Prediction” concept and an advanced ecosystem  model is being developed to 
provide scientific advice to decision-makers for sound planning and remedial actions 
WP3 GRAND Strategy -  Aiming to prepare a regional strategy for GOOS and initiate a 
series of GRAND publications to serve as  a common reference for the GOOS regions. The 
strategy will be constructed on four main inputs:

(i) link up regional activities in operational oceanography to GMES and GOOS;
(¡i) introduce modern technologies to achieve the regional goals of GOOS;
(iii) identify the needs for capacity building at a regional level; and
(iv) review how to achieve these goals in the context of UN Convention on the Law of

the Sea.
The legacy of GRAND for the EC and the global GOOS is the goal of the Regional GOOS 
Strategy. It will contribute to the international aspects of GMES and support the Member 
S tates of l-GOOS to harmonise the development of an effective network of GOOS Regional 
Alliances through the GOOS Regional Forum.

373



EurOCEAN 2004 - Proceedings

Greenland lee and Climate Experiment - (GreenlCE)
Wad hams, P .1, Doble, M .J.1, Toudal, L.2, Gudmansen, P.2, Mikkelsen, 

N.3, Haas, C.4,Gili, R .S 5, Forsberg, R 6

1 S cottish  A ssocia tion  for Marine S c ie n c e , Scotland; 2 D anish T echnical University, 
Denmark; 3 G eo log ica l S u rvey  o f D enm ark and G reenland, Denmark; 4  Alfred 

W eg en er  Institut, G erm any; 5 D anish M eterological Institute, Denmark; 6 D anish  
S u rvey  and C adastre, D enm ark

Contract No : EVK2-2001-00280 Project Duration : 1 2 /2003 - 11/2005

Project budget : € 2,426,337 EC contribution : € 1,842,258

Website : www.areenlce.ora

Objectives
The objective of GreenlCE is to m easure the changes in structure and dynamics of se a  ice 
that have occurred in a critical region of the Arctic Ocean as  a result of a  switch in Arctic 
atmospheric circulation, and to relate these changes to the long-term record of variability 
(2000+ years) in the region.
GreenlCE will a s se ss  the extent (and causes) of natural variability in this strategically 
important region north of Greenland. Proxy m easurem ents of environmental changes from 
the sediment cores will extend GreenlCE’s investigation at least another 2000 years into the 
past, placing the modern-day variation into its longer timescale variability setting. Ultimately 
GreenlCE aims to establish whether the recent observed changes in circulation are a 
previously unseen or unusual occurrence, or whether they have been a recurrent feature of 
the past climate. Results from GreenlCE will be available to the wider community in order to 
clarify the threat, identified by many recent models, of rapid climatic cooling in the North 
Atlantic region due to a weakening of the thermohaline circulation. GreenlCE therefore forms 
an essential component of any wider study of change in the North Atlantic and Arctic region..

Results
The project combines several techniques to m easure the se a  ice thickness on local to basin 
scales. In the local area, simple drilling (using power augers and a hot water drill) is 
combined with electromagnetic induction (EM) techniques, using the instrument mounted 
inside a sea-kayak. For larger scales (100-500 km), a helicopter-borne EM is co-ordinated 
with a scanning laser profilometer to obtain thickness and freeboard along the aircraft tracks. 
A novel w ave-based m easurem ent method holds the promise of measuring the modal 
multiyear ice thickness along the whole path from the open ocean to the m easurem ent site 
using simple tiltmeter system s. These identify the dominant frequency of the ubiquitous “ice 
swell”, present throughout the Arctic Ocean, and combine it with the frequency of waves 
excited by wind blowing across the ice. The technique allows the estimation of ice thickness 
without using hard-to-measure mechanical param eters such as  Young’s modulus.
The surface and airborne m easurem ents are combined with satellite remote sensing imagery 
(primarily ENVISAT ASAR) to understand ice thickness and deformation signatures. Images 
are also used to analyse ice motion throughout the area of interest during the modern 
satellite era and are combined with information from the International Arctic Buoy 
Programme (IABP) and buoys deployed by GreenlCE.
A pilot experiment took place aboard the F/S Polarstern in April 2003, north of Svalbard. The 
objective was to practise the acquisition of co-ordinated aircraft, ground and satellite data. 
The cruise also gave an opportunity for development and optimisation of the wave 
instruments.
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The main experiment takes place in May 2004, operating from the Canadian military base at 
Alert and setting up a ten day ice camp on the southern slope of the Lomonosov Ridge. In 
addition to the methods used on Polarstern, we will be taking sedim ent cores through the ice 
using a custom lightweight coring system and performing a drifting seismic survey to place 
these in context. An array of five wave instruments will be deployed on a 200km scale and 
left to examine the development of the wavefield over a complete seasonal cycle.

Potential exploitation by end users
Through the combination of sedimentology, sea  ice physics and modelling the GREENICE 
project is in a strong position to a s se ss  the potential for abrupt climate change over the past 
2000 + years. The results of this project will include data and model results on the 
quantitative role of Arctic sea  ice in the climate system. The implications of climate change 
affect all human activities both socially and economically and thus results from GREENICE 
will be disseminated to scientists, commercial institutions and the wider public. During the 
years after the end of the project, the partners will seek  to ensure that results continue to be 
disseminated.
Regarding scientific applications, the partners will collaborate with colleagues to bring about 
such follow-on activities as
• Insertion of the models into current GCMs, and their use in regional climate modelling for 
the Arctic. The use of such em bedded specialised models, developed under separate 
research programmes and then used to improve large global models, has been pioneered by 
the Hadley Centre, Bracknell, UK, and the German Climate Computing Centre in Hamburg, 
using results from previous EU programmes.
• Continued monitoring of the Arctic, using the techniques and algorithms developed in this 
project. There is a vital need to obtain longer time series of ice, ocean and atmospheric 
parameters, in order to improve models further, and so the monitoring and m easurem ent 
routine established in this project will be continued using national or other international funds. 
Engineering applications which will be pursued in a similar way include further technological 
development of remote sensing algorithms and methods for comparing satellite data output 
with ice thickness data and further development of ice drift buoy technology.
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Developement of a real time in situ observing system in the 
North Atlantic Ocean, by an array of Lagrangian profiling floats - 

(GYROSCOPE)
Y. Desaubies1, Project Coordinator, 

on behalf of the GyroScope Consortium1

la b o r a to ir e  d e  Physique d e s  O céan s,
UMR 6 5 2 3 , CNRS -  Ifrem er

The GyroScope project was funded under FP5 (2001-2003) with the objective to  contribute 
to the international ARGO programme (a global array of autonomous ocean profilers). In the 
course of the project an array of 84 floats were deployed in the North Atlantic, from the 
Canaries Basin to the Labrador and Irminger Seas. They report tem perature and salinity 
profiles every 10 days. Data m anagem ent is done at the Coriolis Data Centre, where they 
are received, processed, and delivered in real time to users (including operational models 
that assimilate the tem perature and salinity profiles).
At the end of the project, 61 floats were still active, some in operation for over 30 months, 
with a data return of 85%. Procedures for delayed mode data quality control have been 
developed and implemented. The results show that a data se t of excellent quality is 
delivered by the system.
Several studies have been conducted on the information content of the array, in term s of 
time and space resolution, and complementarity to  satellite altimeter data. The significant 
impact of float data on ocean assimilation models has been dem onstrated, as well as the 
potential of such data to detect climate change in water masses.
Real time estimation of ocean circulation has been obtained through implementation of a
finite difference inverse model. New results on the seasonal variability of large scale ocean
circulation, heat transport, and water m asses have been obtained.
GyroScope has contributed to the development of a European capability in global in situ 
ocean observations, and to  improvement of the efficiency with which the data are used for 
ocean research and in support of operational oceanography.

1 M. Bell (UKMetOffice), E.Duporte (SHOM), J.Font ICM/CSIC), A.Hernandez (ULPGC), B.KIng (SOC), 
P.Y. Le Traon (CLS), G.Parrllla (IEO), U.Send (IFM/Klel),
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U n iv ersity  of B rem en, G erm any (m elsh eim er@ u n i-b rem en .d e); 2Technical University 
of Denm ark; 3D anish  M eteorological Institute; 4T he N orw egian M eteorological 
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Contract No: EVK-CT-2002-00067 Project duration: 11/2002 -  10/2005
Project budget: €  1 795000 EC contribution: €  1 358000
Website: www.uni-bremen.de/~pharos/iomasa

Objectives
The polar regions belong to the regions of which the least information is available about the 
current and predicted sta tes of surface and atmosphere. Because of sparse  observations, we 
only have at a  rough quality weather forecasts for northern Europe, and ice charts for the ice 
frequented waters of the European Arctic.
The objective of IOMASA is to improve our knowledge about the Arctic atm osphere by using 
satellite information which is continuously available, but currently not optimally exploited. This 
progress will be achieved through an integrated approach involving:

1. remote sensing of the atmospheric param eters humidity, cloud liquid water and tem pera
ture over se a  ice and land ice

2. improved remote sensing of se a  ice with more accurate and higher resolved ice concen
trations (percentage of ice-covered se a  surface)

3. improving numerical weather prediction (NWP) models by assimilating the results of the 
points 1 and 2

4. in order to prove the usefulness of this concept, a  real time processing set-up and a  user 
interface will be demonstrated

Scientific Achievements
Data stream s for the direct m easurem ents of AMSU-B radiances, redistributed by EUMET- 
SAT, as  well as  for the OS I SAF (Satellite Application Facility on Ocean and S ea lee) ice 
concentration m easurem ents have been set up. A near-real-time data stream for providing co
located AMSU m easurem ents and interpolated HIRLAM profiles and surface data has been 
se t up. The assimilation system for the numerical weather prediction (NWP) model HIRLAM 
(High Resolution Limited Area Model) has been extended and prepared for the assimilation 
of humidity and temperature information from AMSU data. A new heat flux schem e is being 
implemented in HIRLAM. Development of the se a  ice emissivity model and of the algorithms 
to retrieve total water vapour, cloud liquid water, temperature profile, and se a  ice concentration 
from the remote sensing data is ongoing.

Relevance for Society
If brought to operational application the results should improve operational weather forecasts 
and se a  ice charting in Northern Europe, helping to improve the living conditions in Northern 
Europe and especially human off-shore activities in the Arctic region, such a s  navigation, fish
eries, tourism, and exploitation of marine mineral resources. In addition, reliable forecasts are 
the first step in risk managem ent and disaster control whether in the marine environment, the 
atm osphere or on land. It is important in making decisions on capital expenditure regarding
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investments in industry and infrastructure. The assimilation of AMSU-B data will also enhance 
value of data of meteorological European satellites because sensors similar to AMSU-B are 
planned on future METOP satellites. The new surface heat flux schem e should lead to im
proved weather forecasts for Northern Europe and especially of clouds in the Arctic, which is 
important for climate models.

Results and Exploitation
The main results expected towards the end of the project include

• Retrieval algorithm for total water vapour over the Arctic from data of microwave sounder 
AMSU-B on the NOAA satellites

• Retrieval algorithm for the cloud signature (mainly liquid water path) over the Arctic from 
data of the microwave imager SSM-I on the DMSP satellites

• Real time assimilation schem e of humidity and temperature information from satellite 
microwaves radiometers into the HIRLAM NWP model; assessm en t of improvement po
tential for NWP

• Emissivity and backscatter model of se a  ice in the microwave range
• Synergistic retrieval schem e of se a  ice concentration from passive (SSM/I) and active 

(QuikSCAT) satellite microwave sensors

In addition, a  near real time data distribution system has been set up at DTU (Technical Uni
versity of Denmark) to present IOMASA results to all interested parties (http://www.seaice.dk/ 
iomasa). The Java-based web interface is shown in the figure below.

i- um ;

'.vn'ttwm.ilhiHJiimEñ
)■ Z  -

 Tn__ I
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User interface for the data distribution system, showing column water vapour retrieved from
AMSR data.
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lee ridging information for decision making in shipping 
operations - (IRIS)

Kaj Riska

Ship  Laboratory, Helsinki University o f T ech n ology , Finland

Contract No : EVK3-CT-2002-00083 Project duration : 01/2003-12/2005
Project budget : € 3166168 EC contribution : € 2008432
Website : httD://www.hut.fi/Unlts/ShlD/Research/Iris/Publlc/

Objectives
The three overall targets of the IRIS project are
1. Include ridging param eters into ice forecast models, develop methods of determining the 

param eters from satellite imagery, and verify the results by ground truth experiments.
2. Determine the effect of ridging to ship transit, use this knowledge to describe the ship 

passage in variable ice cover, and develop tools that can used in route selection and 
assist decision making in shipping operations.

3. Include ridging param eters to ice charts and ice model forecasts, supply this ice 
information to ships and display it with a terminal software, implement the routeing tools 
a s  an integral part of the software, and verify the applicability by routine ship operations.

The targets of the first project year were.
1. Complete the numerical implementation of ridging description to ice forecast models and 

complete the first versions of algorithms retrieving ridging param eters from satellite 
images.

2. Implement the first version of terminal software to selected ships and se t up the required 
ice information chain.

3. To realise the field experiments and application test cases  planned for the 1st ice season  
of the project, and analyse and report the collected data se ts

Results
Scientific achievements:
Equations governing the time change of ridging param eters (ridge height and ridge density) 
were formulated and implemented to numerical forecast models of Finnish and Swedish ice 
services. The test runs proved that the approach is succesful and that tests of operative 
ridging forecasts delivery can be taken by the ice services.
A campaign measuring ice thickness and ridging param eters with a helicopterbome 
electromagnetic sounder w as accomplished in the Baltic. For the first time thickness 
distributions from all areas of Gulf of Finland and Gulf of Bothnia were obtained. The results 
showed that the thickness of ridged ice types is often two times larger than the values shown 
in ice charts.
Better understanding of ship performance in ridged ice cover w as obtained using theoretical 
studies, ice tank tests, transit simulations, and fulls scale data. It can be used to link ridging 
param eters to the average speed of and ice going ship.
Terminal software that can be used as  an onboard decision support tool w as tested during 
routine voyages of ships. The software can receive relevant information from different 
sources, including ice and ridging information from ice services, and display it in an 
integrated manner. In the next phase routing routines using the information will be 
implemented a s  parts of software. These will make suggestions on the optimal route 
especially in ridged ice cover.
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Socio-economic relevance and policy implications:
The work done is a step towards the integration of ice information to routing and navigation 
assisting system s. The presence of ice ridges is the most important factor introducing 
uncertainty to wintertime travel time estim ates. The work will reduce this uncertainty and, on 
the other hand, express quantitatively the uncertainty that always remains in ice navigation. 
This will enable better advance planning of shipping operations and reduce travel times, and 
thereby increase the cost efficiency of wintertime navigation.

Status after 12-months: 31 Dec. 2003
Quantitative param eters of ridging are included to ice information delivered by ice services 
and used on board ships. Ridge param eter resolving forecast models and SAR classification 
algorithms are developed and param eters are included to ice charts. Ground truth 
experiments are conducted. Methods to assist route selection in ice are developed, based 
on physical modelling of ship ice resistance and simulation of ship progress. These are 
implemented to a terminal applied to present ice charts and SAR images on board. The 
work is validated by routine ship operations. The end result is a system of ice information 
presentation, delivery and application, structured to facilitate the continuing assimilation of 
results.

Conclusions:
The results of the first year suggest that the above overall targets of the project will be 
attained.
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Contract No: EVRI-CT-2001-20010 MAMA Project duration: 01/2002 -  12/2004
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Website: www.mama-net.ora

WHAT IS MAMA?
The Mediterranean network to a s se ss  and upgrade the monitoring and forecasting activity in 
the region (MAMA) is funded under the Energy, Environment and Sustainable Development 
(EESD) section of the 5th Framework Programme (FP5). MAMA brings together experts from 
28 marine institutions, representing all the Mediterranean Countries and three international 
organisations, IOC, UNEP-MAP and EuroGOOS.
The main objective of MAMA is to build the basin-wide network for ocean monitoring and 
forecasting, participated by all the Mediterranean countries. Strategic objectives are: (i) the 
identification of gaps in the regional capabilities for operational oceanography; (¡i) the 
empowerment of all partners; (iii) the design of the initial shared observing system; (iv) 
aw areness and demonstration of the benefits.
A coordinated and sustained ocean monitoring and forecasting system is an effective tool to 
m anage the resources and protecting the marine environment. Such a system will provide a 
wide range of marine services for maritime transportation and safety, fisheries, coastal 
protection, mitigation of risks a s  well as  information to a s se ss  climatic changes and long-term 
variability of the marine ecosystem.
The achievem ents in MAMA a s  a full scale Mediterranean cooperation are contributing the 
international role of the European Union, specifically for the implementation of the 
Mediterranean policy. MAMA is also contributing to foster the leading role of Europe in the 
development of operational ocean forecasting and in the implementation of GOOS.

PROJECT ACHIEVEMENTS
MAMA has completed two successful years of activity building a strong cohesive partnership, 
supported also by the exchange of personnel. The first com prehensive assessm en t of the 
basin-wide infrastructures to support research and services for ocean forecasting in the 
Mediterranean is completed, showing a wealth of activities for the future initial observing 
system basin wide. A profile for each country provides the global picture for the region, 
including the economic importance of the maritime sector. The ongoing analysis is identifying 
needs and strengths.
A pilot network for data and information exchange is now in place, providing the base for a 
broad MedGOOS networking interface. The Mediterranean directories of institutions and 
operational activities are now on the MAMA web page. A wareness meetings on the benefit of 
ocean forecasting, of the GOOS and on the MAMA achievements, are conducted in each 
country. They are supported by informative materials and brochures targeted at policy 
makers. One interesting brochure produced in Arabic will be translated into English for the 
benefit of all MAMA members. The prototype of the demonstration product to support 
integrated coastal m anagem ent CEROSPIG, is now available for the MAMA participants to 
test.
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The MAMA m em bers feei the co-ownership of the achievem ents and the role of MAMA, the 
MedGOOS first project, a s  an example for other regions. The success of the SSA GRAND, 
extending the MAMA approach to the GOOS Regional Alliances of the world has been fully 
appreciated by the partnership. The Advisory Board is providing a great support to address 
em ergent scientific problems, and most importantly for the planning of the future activity: 
MAMA-WIP (What-if? Prediction). MAMA is providing the infrastructure to move to the 
implementation phase of MAMA-WIP.
The MAMA Project has catalysed co-operation between ALL Mediterranean coastal 
countries, including Israel and the Arab sta tes of North Africa and the Middle East, thereby 
demonstrating the capacity of scientific research to promote peace and security in the 
Mediterranean Basin.

MAMA website fhttp://www.mama-net.orat
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Rogue Waves -  Forecast and Impact on Marine Structures 
-(MAXWAVE)

Rosenthal, W.

G K SS R esea rch  C enter, G erm any

Contract No: EVK:3-CT-2000-00026 Project duration: 12/2000 -  11/2003

Project budget: € 4 683 950 EC contribution: € 2 569 337

Website: httD://w3a.akss.de/Droiects/maxwave

Objectives
A major goal of MaxWave w as to investigate the occurrence and the properties of low 
frequency wave fields, abnormal individual waves and wave groups in deep and shallow 
water. Special attention w as given to regions for which abnormal w aves or low frequency 
waves were reported more frequently. In addition an attempt w as m ade to draw conclusions 
on the impact of rogue w aves for ship- and offshore platform design. Further the needs of 
coastal engineers and port designers and operators in terms of the influence and impact of 
extreme ocean w aves were addressed. The core tasks were to better understand and 
describe the occurrence and impact of extreme waves and apply this knowledge to the 
design of vessels and offshore constructions. Strong em phasis w as put towards the socio 
economic evaluation of the results, which resulted in intensive working contacts with 
shipyards and with ship designers in general.

Results
The project has m ade substantial progress in the description and observation of abnormal 
waves a s  well a s  the determination of their frequency of occurrence. Furthermore their 
impact on structures has been investigated in great detail, which led to discussions 
concerning future design criteria. The impact depends not only on the height but also on 
shape and speed of the forward front of the abnormal wave. Investigations in this direction 
have been published [1].
The mathematical description of linear superposition of elementary w aves to non dispersing 
water mountains has been developed and dem onstrated. These phenom ena can only be 
modeled in a two-dimensional environment. The phase velocity of the water fronts is usually 
larger than the phase velocity derived from the one dimensional dispersion relation with the 
observed frequency. This again leads to increased impact when obstacles are hit, which may 
lead to modification of the Morrison formula.
At the beginning of the project the observation or m easurem ent of individual waves in space 
and time w as not possible. Within MaxWave several methods have been developed to 
extract individual waves from tower based and ship borne marine radar system s [2, 3] a s  well 
a s  from space borne synthetic aperture radars [4].
The occurrence of abnormal waves w as estimated from several w eeks of satellite borne 
radar data [5]. Every day -1000 radar images are acquired of which each images 5 km x 10 
km of the ocean surface. It w as possible to raise the interest of the space industry and in 
particular the European Space Agency which makes available a large historical data set, 
which will be analyzed to find more abnormal waves on the global ocean. Another activity 
w as the investigation of ship accidents by bad w eather impact that lead to conclusions on the 
occurrence of abnormal waves. Global m aps were plotted that identify areas of high 
occurrence of extreme waves.
The impact on structures w as investigated in the project in several work packages. A few 
model tank experiments were carried out for structures that had encountered an extreme
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wave [6]. Model tests in the physical wave tank serve as  validation for the calculations. The 
analysis reveals that the maximum response is directly related to the freak wave height. But 
fortunately, the response increase is clearly lower than the increase in wave height.
The research lead to the discussion on critical bending moments, modifications in hatch 
cover strength for bulk carriers and modification proposals for the construction of bridge 
window panes [7, 8].

Potential exploitation by end users
By having a consortium that combined 
oceanography, ship design and its opera-tional 
application MaxWave had a strong socio
economic component. The results in-dicate the 
possibilities to reduce the number of ship 
accidents by considering the exis-tence and 
probability of extreme waves.
The main results which can be developed for 
exploitations by the end users are:
• Risk maps and global distribution of areas 

with high w aves based on the investigation 
of 650 ship accidents reported a s  being 
due to heavy seas.

• Global distribution of se a  state with respect 
to high waves based on satellite retrieved 
wave parameters. Eventually a nowcast 
warning service may be possible for online 
and satellite observed monster waves

• A procedure to calculate the design wave 
induced structural loads on ships, e.g. 
bending moments, considering time series 
of wave elevation with abnormal waves.

References

Normalized ship accident risk map resulting 
from the MaxWave project (upper panel). 
Maximum wave height m easured from space 
borne radar data acquired over three weeks 
in the southern winter of 1996 (bottom panel).
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Marine EnviRonment and Security in the European Area - 
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Objectives
Based on integration of existing spaceborne observations with data from in-situ monitoring 
networks through ocean modelling and data assimilation system the objectives are to: a) 
deliver information products (physical, chemical and biological) needed by users concerned 
with European marine environment and security policies; b) report on the problems met and 
lessons learnt in supplying this information, and c) contribute to improved knowledge, 
methods and tools required for monitoring, information production and delivery to users 
occupied with marine environmental monitoring, m anagem ent and security.

Scientific breakthroughs and relevance for society
MERSEA Strand-1 operates both global ocean system s producing assimilated analysis of 
the ocean state and forecasts, and regional to coastal finer resolution system s producing 
more user-oriented products (see http://www.nersc.no/~merseaL
The four core data assimilation system s TOPAZ, MERCATOR, FOAM and MFS are forced 
with atmospheric data from numerical w eather prediction models and they assimilate, or plan 
to assimilate, satellite derived sea-level anomaly (SLA), sea  surface temperature (SST), sea  
ice fields and ocean colour m easurem ents. In addition the Argo profiling float system (now 
exceeding 1000 floats) measuring T and S profiles is essential for constraining the 
subsurface hydrography in the open ocean, a s  is regular XBT observations from VOS.
Daily mean products and forecasts from the four data assimilation system s are routinely 
distributed through an OPeNDAP server where the information products 
(http://www.mersea.eu.org) are analysed, intercompared and a ssessed  for the Atlantic 
Ocean and Mediterranean Sea. Furthermore, regional and local high resolution (~ 4 km) 
models considered for specific application to (harmful) algal bloom, eutrophication and oil 
spill include MIPOM, met.no OD3D, BOOS, NORWECOM, POSEIDON, CYCOFOS and 
POLCOMS/ERSEM. These models are also dependent on atmospheric forcing field while 
specification of the 3D current fields at the open boundaries come from the core system.
The reliability and utilization of these integrated system s depend not only upon the 
performance of the models and assimilation tools, but also on the availability and quality of 
the observations, telecommunication networks, data processing and distribution, data 
access, and rapid information integration, flow and services. The system s are more mature 
for ocean physics, while they are still at the research level for pollution and ecosystem 
simulations. In general the validation capabilities are constrained by lack of data.
Monitoring and protection of the marine environment in Europe concerns a wide range of 
international bodies, treaties, conventions and organisations at regional and national levels. 
Following the introduction of the International Convention of the Law of the S ea in 1982, the

385

mailto:ohnnv.iohannessen@nersc.not
http://www.nersc.no/~mersea
http://www.mersea.eu.ora/
http://www.nersc.no/~merseaL
http://www.mersea.eu.org


EurOCEAN 2004 - Proceedings

International Convention for the Protection of Pollution by Ships (MARPOL 73/78), the 
Framework for prevention of dumping of pollutant material (London Dumping Convention 72), 
conventions such as  the OSPARCOM, HELCOM, BARCELONE and the Framework for oil 
pollution response (OPRC, 90) were established. Recently, the European Maritime Safety 
Agency (EMSA) in Lisbon, Portugal has moreover em erged to advance the systematic 
monitoring and reporting of the marine environment and its living resources. The overarching 
goal is to establish a sound balance between economic and social benefit on one hand and 
acceptable environmental impact on the other hand. MERSEA Strand-1 contributes to the 
provision of marine environmental information that is needed to establish this balance. It 
moreover undertakes the necessary preliminary m easures towards implementation and 
operation of a  European global operational oceanography system in the context of GMES 
by 2008.

Exploitation of Results
The preliminary conclusions and recommendations highlight the current capacity of 
European ocean monitoring and modelling system for environment and security. In short they 
em phasize the following need and shortcomings.
Sustainable satellite observations from a multi-satellite system for continuous high resolution 
and high inclination altimetry; high resolution SST m easurem ents from combined use of 
passive microwave and infrared radiometers; high resolution m easurem ents of chlorophyll 
derived from ocean colour data, blended from different missions; spaceborne SAR data for 
detection of oil spills both from illicit vessel discharges and major accidents (e.g. Prestige 
case).
Sustainable in-situ observations from Argo profiling floats, VOS and Ferry-boxes; rapid data 
transmission; establishment of observatories; build up of coastal HF radar network; 
development of biogeochemical sensors; and advances in monitoring of river discharges. 
Provided the above observation methods and network are implemented and sustained the 
modelling capacity will advance in parallel with the CPU capacity to improve: forecast skill 
and assessm ent capabilities; downscaling; coastal modelling; and ecosystem  modelling. 
Only with this in place can we claim to have an adequate marine GMES system operational 
by 2008.
National appointed representatives of conventions, em ployees of the European 
Environmental Agency, m em bers of the marine board of the European Science Foundation 
and additional national and international candidate end users have gradually been made 
aware of the preliminary results of MERSEA Strand-1. By the termination of the project in 
June 2004 a user consultation meeting will be arranged to promote further aw areness and 
secure dedicated user involvement in the MERSEA Integrated Project that will be kick-off in 
April 2004.
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Development of a European system for operational monitoring 
and forecasting of the ocean physics, biogeochemistry and 

ecosystems, on global and regional scales. - (MERSEA)

By the M e rs e a  Consortium2

Mersea (Marine EnviRonment and Security for the European Area) is an Integrated Project 
funded by the EC under the FP6, Space thematic priority for GMES3, Ocean and Marine 
Applications. Forty agencies and industrial partners participate in the project whose aim is to 
provide an integrated service of global and regional ocean monitoring and forecasting to 
intermediate users and policy makers in support of safe and efficient offshore activities, 
environmental management, security, and sustainable use of marine resources. The system 
to be developed in this 4-year project (2004 -2007) will be the Ocean and Marine services 
element of GMES to be established in 2008.
At the core of the system is the collection, validation and assimilation of remote sensed and 
in situ data into ocean circulation models that allow for the self consistent merging of the 
data types, interpolation in time and space for uniform coverage, now-casting (i.e. data 
synthesis in real-time), forecasting, and hind-casting, and delivery of information products.

The project will lead to a single high-resolution global ocean forecasting system shared by 
European partners together with a co-ordinated network of regional systems for European 
waters which will provide the platform required for coastal forecasting systems. During the 
project the main pre-operational systems will be transitioned towards operational status and 
three of the centres will converge on a single ocean model framework suitable for both the 
deep ocean and shelf-seas.

The project will federate the resources and expertise of diverse institutes, agencies, and 
companies in the public and private sector, in the fields of satellite data processing, in situ 
ocean observing systems, data management, ocean and ecosystem modelling, ocean, 
marine and weather forecasting. A global high resolution model (1/12°) will be developed, 
as well as improved systems for the Arctic, Baltic, Mediterranean and NE Atlantic. Down- 
scaling to  regional systems will be implemented by nesting methods.
Specific applications to be developed include bio-geochemical variability in European regional 
and shelf seas (European Atlantic margin shelf including North and Irish Seas) and 
experiments on forecasting the ocean-atmosphere on daily to seasonal time scales. User 
products in support of offshore oil exploration and production, wave forecasts and ship 
routing, and oil drift fate prediction will also be developed.

The overall scope of the project will be described, including the opportunity for the delivery 
of ocean fields and products in support of research and application developments.

2 The Mersea project is steered by an Executive Committee comprising : Y.Desaubies (Ifremer), P.- 
Y. Le Traon (CLS), U.Send (IFM/Kiel), H.Roquet (Météo-France/CMS), P.Bahurel (Mercator -  Océan), 
G.Manzella (ENEA), J.Verron (CNRS/LEGI), C.Le Provost (CNRS/LEGOS), M.Bell (UKMetOffice), E.Buch 
(DMI), N.Pinardi (INGV), R.Rayner (Ocean Numerics), J Johannessen (NERSC).
3 GMES : Global Monitoring for Environment and Security.
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Mediterranean ocean Forecasting System: 
Toward Environmental Predictions - (MFSTEP)

Pinardi, N., Coppini, G. and MFSTEP partners 

Istituto Nazionale di Geofísica e  Vulcanologia, Italy

Contract No: EVK3-CT-2002-00075 Project duration: 03/2003 -  3/2006

Website: www.bo.inav.it/mfsteD

Objectives
The implementation, development and operational testing of the basin and regional scales 
forecasting system for the Mediterranean Sea has been organized in the past eight years. The 
first Project, called Mediterranean Forecasting System Pilot Project, MFSPP, was supported by 
the European Union (IV Framework Program -  Energy, Environment and Sustainable 
Development, action for "Sustainable Marine Ecosystems").
MFSPP lasted 3 years and ended in 2002 and achieved the following goals: 1) the first basin 
scale real time observing system was set up and operated with satellite, VOS-XBT and moored 
buoys observations; 2) the real time forecasting system assimilated all these observations and 
produced a 10 days forecast every week; 3) regional and shelf models were nested and 
calibrated within the MFS basin scale model; 4) biochemical flux models were calibrated and 
validated with data assimilation components for several open ocean and shelf areas in the 
Mediterranean.
A new initiative started which is called Mediterranean Forecasting System Toward 
Environmental Predictions-MFSTEP and it is supported by the European Community (V 
Framework Program -  Energy, Environment and Sustainable Development, action for 
"Sustainable Marine Ecosystems”). This project aims at the further development of the 
operational ocean forecasting system developed in MFSPP. MFSTEP is based upon three main 
components: a) the Near Real Time Observing system; b) the numerical forecasting systems 
(Figure 1 ) at basin scale and for regional areas; c) the forecast products 
dissemination/exploitation system. The problems to be solved in MFSTEP belong to three major 
categories:
1) Technology developments, connected to the new instrumentation for NRT monitoring and the 
provision of NRT protocols for data dissemination and quality control procedures;
2) Scientific developments, connected to the understanding of the sampling scheme for different 
measuring platforms, the design and implementation of data assimilation schem es for different 
spatial scales, the ecosystem modelling validation/calibration experiments for the basin and the 
coastal scales and the development of data assimilation techniques for biochemical data;
3) Exploitation developments, consisting of the development of software interfaces between 
forecast products and oil spill modelling, general contaminant dispersion models, relocatable 
emergency systems, search and rescue models, and fish stock observing systems. In addition, 
the study of forecast economic value and impact will be carried out.

Results
The Mediterranean ocean Forecasting System (MFS) has started operational activities in 
January 2000. Presently it produces daily analyses and weekly 10-days forecasts of currents 
and temperature and salinity fields for the entire Mediterranean at approximately 10 km
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resolution.
The Mediterranean Forecasting System is operational since December 1999 and its products 
are weekly available on MFSTEP central website: www.bo.inav.it/mfsteo.

Potential exploitation by end users
MFSTEP is current developing a set of application related to the exploitation of the 
Mediterranean forecasting activities, the main application are oil spill modelling, general 
contaminant dispersion models, relocatable emergency systems, search and rescue models, 
and fish stock observing systems. Detailed information about MFSTEP products are available at 
the project web site.
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Figure 1: MFSTEP Basin scale bulletin MFS surface temperature and currents velocity for day 
10/22/03-10/23/03 (available at www.bo.ingv.it/mfstep)
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Meridional Overturning Exchange with the Nordic Seas - 
(MOEN)

0sterhus, S., Balino, B.

B jerknes C en tre  for C lim ate R e sea rch , University of B ergen, Norway

Contract No: EVK2-CT-2002-000141 Project duration: 12/2002 -  11/2005

Project budget: 1 730 000 € EC contribution: 1 590 000 €

Website: www.bierknes.uib.no/research/MOEN/ Contact: beatriz.balinoObierknes.uib.no

Overall Objectives

• To contribute to a better long-term observing system to monitor the water mass 
exchanges between the North Atlantic and the Nordic Seas.

• To assess the effect of anthropogenic climate change on the Meridional Overturning 
Circulation

The objectives of MOEN are based on three fundamental premises: (i) the importance of the 
fluxes, (¡i) the need to monitor fluxes by direct m easurem ents, and (iii) the need to link the 
observations to model simulations.

The specific objectives are to:
• Measure the total flux and characteristic of Atlantic water passing into the Nordic 

Seas across the Greenland-Scotland Ridge
• Measure the flux and characteristic of the eastern component of the overflows from 

the Nordic Seas to  the North-Atlantic
• Estimate the contribution of meso- and small-scale processes to these fluxes
• Model the fluxes and reconstruct their variability since the onset of the 20th century
• Relate strengths and variability of the fluxes to  local and remote forcing mechanisms 

as well as to  internal modes of oscillations.

Results
Measured transport values for the Atlantic inflows to the Nordic S eas  give a total flux of 7.5 
Sv [1],[2],[3j. These are the first truly comprehensive flux m easurem ents, while previous 
estim ates were based on budget or geostrophical calculations.

A novel method for flux calculations has been developed, particularly useful in the absence 
of hydrographic m easurem ents of water m ass characteristics [4].

A large overflow event w as observed on the Wyville-Thomson Ridge, cascading into the 
Rockall Trough [5]. This calls for a re-evaluation of the significance of passage in the overall 
overflow to the Atlantic schem e, particularly on the short temporal scale.

New in sights into m esoscale meandering around the Faroe-Shetland Channel will improve 
the general flux estimations in the area [6].

Modelling experiments show that the oceans “memory” play an important role in the general 
circulation of the Nordic Seas.

Potential exploitation
Results from MOEN will facilitate testing and calibration of regional and global climate 
models.

Novel observational methods applied during the project will contribute to the future 
development of low cost monitoring platforms.

39 0

http://www.bierknes.uib.no/research/MOEN/


EurOCEAN 2004 - Proceedings

The project will exploit more thoroughly existing hydrographic data se ts  to reconstruct fluxes 
over the past century, making use of MOEN's dynamical insights gained by the numerical 
modelling.

MOEN promotes a broadly based and unified framework for facilitating and integrating 
disciplinary research efforts.

The consortium
MOEN com prises 7 principal contractors from universities and national research institutes in 
Denmark, Norway, England, Germany, Iceland, Sweden and 2 sub-contractors from the 
Faroe Islands and Scotland. The consortium represents a wide range of experience in 
observational oceanography and numerical modelling, a s  follows.

• University of Bergen, Bjerknes Centre for Climate Research, Norway (Coordinator)
• The Scottish Association for Marine Science, Oban, Scotland, UK
• Marine Research Institute, Reykjavik, Iceland
• Danish Meteorological Institute, Copenhagen, Denmark
• University of Hamburg, Institute für Meereskunde, Germany
• Dept, of Meteorology/Physical Oceanography, Stockholm University, Sweden
• University of Copenhagen, Niels Bohr Institute for Astronomy, Denmark
• The Faroe Fisheries Laboratory, Torshavn, Faroe Islands (Sub-contractor)
• Fisheries Research Services Marine Laboratory, Aberdeen, Scotland (Sub-contractor)
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Website : httD://www.¡Dsl.iussleu.fr/NAOC/

Objectives
Spaceborne ocean color sensors, which are now operational or under preparation, have a 
large number of spectral bands. NAOC, which is an EC FP5 supported program, was aiming 
at using advanced neural methodology which are well suited to deal with this multi-spectral 
information for retrieving ocean constituents.

Results
First NAOC has performed classification of the satellite signal at the Top Of the Atmosphere 
(T.O.A) according to specific criteria (energy, pattern of the spectrum) by using Topological 
Neural network Algorithm. This allows us to extract information on aerosol and on water type, 
which will be used for atmospheric correction and ocean constituent retrieval.
Second NAOC has determined improved algorithms for atmospheric and oceanic constituent 
retrieval. As atmospheric correction is sensitive to ocean param eter for case  2 waters, NAOC 
has developed specific Multi-Layer-Perceptron (MLPs) for processing atmospheric correction 
and ocean constituent retrieval for case-1 and case-2  waters.
Besides NAOC has determine specific Neural Network algorithms for retrieving ocean 
pigments from ocean color absorption spectra.
At last NAOC has developed an advanced inversion algorithm based on the Spectral 
matching method of Gordon (1997). This algorithm inverts the radiative transfer equations 
both in the atm osphere and the ocean by using a combination of variationnal and Neural 
method. As it takes into account both atmospheric and oceanic param eters, it is well suited 
to deal with absorbing aerosols.

Potential exploitation by end users
These algorithms are more accurate and faster to run than the standard ones. They are 
accessible to end users via the NAOC toolbox which is a friendly software.
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Harmonised Monitoring, Mapping and Assessment of 
Illegal Oil Discharges in European Seas - (OCEANIDES)
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Objective
OCEANIDES aims at establishing the scientific basis for a more effective monitoring of
European waters for oil slicks by aircraft and satellites
Results
Information on observations of oil slicks from aircraft has been collected on an operational 
basis by national authorities and aggregated on a sea-basin scale through regional 
agreem ents in the case  of the North S ea (Bonn agreem ent) and the Baltic S ea (HELCOM). 
In addition a number of completed and ongoing research projects funded by national bodies, 
the European Commission and the European Space Agency have analysed synthetic 
aperture radar (SAR) images for oil slicks. We have collected all this information and 
normalised it into a common data structure -  valid for both aircraft and satellite observations 
-  and m ade it available to the public through an on-line dynamic map. The data from the 
regional bodies, although not always stored in a uniform manner, w as relatively forward to 
collect. But much information from research projects is not archived in an easily-retrievable 
format and there is no formal obligation for the responsible researcher to make it available. 
Data from the ENVISYS, CLEAN SEAS and OILWATCH projects has still not been included 
in our database. The coverage of data on slicks in the Baltic, North S ea and Mediterranean is 
good but there is great uncertainty in the monitoring effort. Aircraft flight-paths have not 
generally been recorded and, in som e cases  - because the mission also includes border 
monitoring which is considered a matter of national security - are completely unavailable. 
Data on satellite monitoring effort is generally easier to obtain although we have to be sure 
that we include data of images on which no slicks were found in our anlaysis.
During the 2003 monitoring campaign satellite images of the Baltic S ea and the North S ea -  
from both RADARSAT-1 and ENVISAT-ASAR -  were analysed in real-time at the Kongsberg 
Satellite Services’ ground station in Tromso and aircraft sent out to check the results. The 
image analysis w as subsequently checked by three different organisations using three 
different methods -  operator inspection (two different operators), semi-automatic and fully 
automatic. In each case  the objective w as to locate the slicks and assign a confidence that 
they were not false positives. The operator analysis applied a se t of rules to classify the 
slicks into “low”, “medium” and “high” confidence.
Of 18 oil slicks found by one operator - in the real time analysis - that were verified as  such 
by aircraft, 15 were detected by a second operator, 12 by the semi-automatic method and 14 
by the fully automatic method. An offline expert analysis using all available information from 
the satellite images and aircraft flights compared the satellite analysis against the aircraft
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observations. Although the statistical sample w as small, the overall rate of false positives 
w as low for high and medium confidence slicks (23%) and higher for low confidence slicks 
(56%). (Table 1) A difference in the performance between RADARSAT-1 and ENVISAT was 
also observed with better results obtained from RADARSAT-1. The difference might be due 
to the fact that ENVISAT is a  quite new sensor and experience of using it for oil slick 
detection is still quite limited compared to RADARSAT-1.

Table 1 verification by aircraft of slicks identified by expert analysis on satellite images

R adarsat Envisat
a-priori confidence High medium Low Total high medium low total
Verified slick 4 11 8 23 1 1 9 11
false positive 0 1 13 14 1 3 9 13
percentage false positive 0 8 62 38 50 75 50 54

Work is underway to derive a  deposition rate of oil from the observed slicks. A first step is to 
calculate density functions which indicate the number of slicks likely to be observed in a 
given area at a certain time taking account w eather conditions. A preliminary analysis of 
German aerial observations indicates a progressive reduction in the number of slicks 
observed per flight hour between 1986 and 2002 -  from 0.25 to 0.1.
Converting the density of slicks observed to the number deposited requires knowledge of the 
persistence of the spill on the surface of the water which in turn depends on the volume and 
type of oil and the w eather and sea  state conditions. Both the volume and type of oil are 
impossible to estimate from current satellite sensors and very difficult from aircraft so we will 
need to extrapolate from rather patchy in-situ sampling.
Volume and type of oil are also crucial to determining the environmental impact. A slick 
model that includes convection, dispersion and evaporation has been added to an existing 
oceanographic model of the Baltic. The objective is to determine what fraction of the 
deposited oil reaches the coast. During 2004 different assum ptions will be fed into the model 
which will then simulate the se a  over tim escales of years using past w eather conditions and 
different assum ptions about the quantity and type of oil deposited.

Figure 1 on-line dynamic map linked to harmonised Figure 2 Oil slick density estimation 
database of oil-slick observations (not standardized) based on the

German HELCOM data 1998-2002
Potential exploitation by end users
The project should deliver a better assessm en t of the current quantity and impact of illicit oil 
spills in European waters. If it is considered that such pollution constitutes a risk to European 
marine ecosystem s then the assessm ents and analysis provided by OCEANIDES will allow a 
m easurem ent system and sampling strategy to be developed that will allow those concerned 
with formulating policies on marine pollution to a s se ss  whether or not remedial m easures are 
working.
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Website : www.noos.cc/odon/index.html

Objectives
The objective of this project is to investigate/develop quantitative m ethods for the optimal 
design of observing system s for nowcasts/forecasts in coastal/shelf se a s  and dem onstrate 
these techniques on SST and T/S profile observing networks in the Baltic and North Sea. 
State-of-the-art ocean models will be run for a one-year period to generate a ‘proxy ocean’ at 
the highest presently possible resolution and quality of forcing. With the proxy ocean, 
sampling distances are optimised based on characteristic scales in T/S fields and sampling 
locations by using local information content. Quality of the various sampling strategies is then 
tested by using Observing System Simulation Experiment (OSSE) and cost-benefit analysis 
is performed for these observing networks.

Results
In 2003, ODON aims to build up a 
comprehensive observation database in the 
Baltic and North Sea, to develop SST and 
T/S profile data assimilation methods and to 
evaluate existing T/S observing system s in 
the Baltic and North Sea.
An observation database has been 
established for year 2001, including satellite 
SST (SAF OI\, NOAA AVHRR 12, 14 and 
16), ln-situ SST and CTD profiles (Fig. 1, 
including GTS, buoys, ferrybox, 
monitoring/research cruises, undulated 
profilers, shown in Fig.1), currents, water 
level, waves, bathymetry and daily river run
off.
Multi-level quality control method, spatial- 
temporal covariance models and multi
platform optimal spatial-temporal 
interpolation programs have been developed and a high resolution (10km, twice daily) 
gridded SST product has been generated.
An Optimal Interpolation assimilation method and a simplified Kalman Filter method have 
been implemented in 3D ocean models to assimilate SST observations, respectively.
Existing observing networks have been a ssessed  in terms of effective spatial-temporal data 
coverage, signal-noise level, characteristic scales and technological synergy. Here we give 
results on SST as  an example:

Figure 1. In-situ SST and CTD stations ' 
in 2001
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• Data coverage
For SST, data coverage has been investigated for both satellite and in-situ networks for 
different spatial-temporal box sizes. The results show that 3 satellites (NOAA-AVHRR 12, 14 
and 16) gives 80% data coverage but only about 55% with 2 satellites (12 and 16) for (3day- 
20km-20km) box. In-situ data have a coverage of 5% in the Baltic S ea and 10% in the North 
Sea. The largest data gaps were found in the eastern and northern Baltic Sea.
• Signal-noise analysis
In northern North Sea, the largest SST signal is in inter-annual scale, intra-semi-annual scale 
can be neglected (with a  variance <0.5°C). In the Baltic Sea, the largest SST signal is in 
annual and semi-annual scale (with a  variance up to 7°C) while intra-semi-annual scale is 
also important. The noise level due to instrument error is about 0.6C for satellite and up to 
0.2C for in-situ.
• Characteristic scale analysis
Spatial distribution of spatial-temporal correlation scales are calculated for SST in intra-semi- 
annual scale. The results show that temporal correlation scale ranges from 0.5days (in the 
northern North S ea due to noise and Jutland coast) to 3 days (northeast Baltic Sea and mid
w est North Sea). The spatial correlation scales ranges from 50km (in the northern North Sea) 
to 250km (in eastern Baltic and mid-west North Sea).

After integrating the analysis results from data coverage, variability and characteristic scales, 
a preliminary recommendation is made for generating daily gridded SST maps in 20km 
resolution in the Baltic-North Sea: 1) 3 satellites are to minimum requirement; rationalise 
existing SST observing network, 2) more observations should be made available in the 
eastern Baltic and coastal upwelling area, Ferrybox lines from Riga -  Helsinki and from 
Klaipeda -  Sassnitz are cost-effective instruments for this purpose. More quantitative 
comments can be made after further investigations.

Potential exploitation by end users
Major ODON deliverables are optimal design methods, cost-benefit assessm ent of existing 
T/S observing system, an ODON database, 3D ocean models with data assimilation, a high 
resolution proxy ocean, quality evaluation and cost-benefit analysis of dozens of designed 
Baltic-North S ea T/S observing system s. They have wide implication on marine economy 
and scientific and technological prospects. The optimal design methods and evaluation of 
existing T/S observing networks will be very useful for monitoring agencies in the Baltic and 
North S ea to improve their existing monitoring networks. The ODON database can perform a 
test base for validating ocean models a s  well a s  research works. ODON SST data have 
already been used by BOOS SST group. The ODON 3D ocean models (COHERENS and 
HIROMB) are currently used by hundreds of institutions/ firms. Data assimilation schem es 
and optimisations to these models will definitely improve the ocean modelling level in this 
region. ODON results will also be unique information for design new observing systems, 
such a s  Eastern Baltic S ea Monitoring System, funded by World Bank. Europe is now 
launching a Global Monitoring for Environment and Security (GMES) program, aiming to 
build up an operational and autonomous monitoring system in 2008. ODON methods and 
results can be used by the program in assessing and optimising existing satellite and in-situ 
monitoring networks. Other users in observing system design include HELCOM, 
OSPARCOM and EuroGOOS.
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Objectives
The ORION-GEOSTAR-3 project has the aim to develop and operate a long-term network of 
multiparameter seafloor observatories in acoustic communication each other and in acoustic- 
radio/satellite communication with an on shore site. The demonstration of the possibility to 
operate ORION nodes within the ASSEM network is the objective of a specific task of the 
ORION work-plan.
The ORION satellite nodes support also a burial system for seism om eters, ASTRA, 
developed and tested inside the project.

Results
The following ORION main subsystem s were 
enhanced/developed:
• Main node (Node 1), that is the GEOSTAR 

observatory m anaged by MODUS vehicle 
hosting a subsystem  with the functions of a 
virtual satellite node (Node 2);

• First satellite node (Node 3), also managed 
by MODUS and designed to support also 
ASTRA system for seism om eter burial;

• Second satellite node (Node 4) to be 
integrated within the ASSEM network (FP5 
project) in the Corinth Gulf pilot experiment;

• Surface buoy for acoustic, satellite and 
radio communication between the seafloor 
network and land sites;

• Shore station to receive the network data 
on land via radio link.

The shore station will also integrate the ORION 
network in the land based operating networks.
The ORION network has been deployed in December 2003 in the Tyrrhenian S ea (3300 m 
w.d.) by m eans of the R/V Urania at the base of the Marsili underwater volcano, and will 
operate till sum m er 2004 with the following configuration:

ORION Node 3 on deck before the 
deployment
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.  Node 1 (GEOSTAR) + Node 2
• Node 3
• Surface Buoy (radio and satellite links)
• Shore station (Gibilmanna INGV observatory, Northern Sicily).
The recovery mission is foreseen after 7-8 months from the deployment.

Potential exploitation by end users
ORION network provides opportunities for
• oil industry (e.g., pipeline monitoring)
• SMES (e.g., test and validation of new long-term underwater sensors/equipm ents)
• environmental and civil protection authorities (e.g., hazard warning)
• research institutions (e.g., long-term deep-sea time series).
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Objectives
PAPA is a thematic network with the objective to build a  basin-wide network for ocean 
monitoring and forecasting among all the Baltic countries.
This will include:

• identifying gaps in the monitoring system s in the Baltic Sea, and in the capability to 
m easure, model and forecast the ecosystem

• building capacities for expertise in setting up and running observing platforms, and 
modelling and forecasting system s

• designing an effective observing and forecasting system
• raise aw areness on the benefits of ocean forecasting

Results
Within the first year of the PAPA project the following main results have been achieved:

• The network has been well established, and all partners have installed a FTP box 
system, and observations and model forecasts are exchanged among the PAPA 
partners via the FTP boxes.

• The capacity building has been initiated by a successful visiting programme.
• A status report about the present capabilities in operational oceanography in the 

Baltic S ea (see [2]).

Potential exploitation by end users
The overall goal of the PAPA project is to provide high quality marine services to all users of 
the Baltic Sea. This will result in a large variety of improvements; exam ples are improved 
forecasts of marine navigation, better protection of the environment, and improved marine 
warnings for the public in general.

References
[1] BOOS Plan - Baltic Operational Oceanographic System 1999 - 2003. EuroGOOS Publication No. 14.
[2] Present Status of Operational Oceanography In the Baltic Sea. Word document under www.boos.org/papa 

"Project reports”.
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Objectives
The SEABEE system is an autonomous system to combine monitoring and sampling during 
the sam e survey. The basic System is an Autonomous Underwater Vehicle (AUV) with the 
ability to land on the se a  floor. This normally requires inspection prior to landing and is solved 
by development of an onboard landing control system including video inspection of the 
landing site.

The project consists of two consecutive phases: the technological phase for development 
and integration of all com ponents (core sampler, in situ m easurem ent system s) into a 
functional tool and the scientific phase for testing and demonstration through a series of 
surveys addressing major applications with respect to the wide variety of European marine

Êncfïis^eriequirements

SEABEE aims at the needs 
of the majority of potential 
end users involved in 
marine environmental 
research. Recent surveys 
by the EuroGOOS working 
groups revealed the most 
important data needed by 
researchers and marine 
environment actors (see 
Table 1).

Furthermore, the surveys Table 1
show that most data needed are related to the coastal area and the continental shelf 
(including estuaries) and about 70% of the respondents indicate the need for a spatial 
resolution of 0.5 to 1 km. Regarding sediment sampling, half of the respondents requested 
core lengths of less than 30 cm, 2/3 need core diameters of less than 20 cm. Likewise, the 
majority uses water sam ples of less than 2 litres and nobody expressed the need to filter 
water in situ. Comments em phasised the problematic sampling operation during bad weather 
conditions also causing inaccurate positioning. All these requirements and uses are taken 
care of by the SEABEE AUV system.

In situ measured physical or biochemical 
parameters

Used by N% of 
Responders

Temperature-depth-salinity (CTD) 86

Current velocity and direction 57

0 2 57

Turbidity and Fluorescence 29

Chlorophyll, Nutrients, Sediment sampling 14
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Results:
Tests at IW investigated the ground suction effect 
on the sea  floor. A tank w as built, filled with 
different sedim ent types tested with two models of 
the AUV skis (Fig. 1). : a  single-tube-ski with 20 
cm diameter and a double-tube-ski with 12 cm 
diameter each. The ski models were lowered onto 
the sedim ent with a robot arm measuring the force 
required to remove them from the sediment 
surface. The tests indicated that a significant 
ground suction effect exists for pure clay

Due to a change in the consortium (replacement of the AUV 
- partner), which led to a delay of one year, the produced 
results have to be adapted to the ALIVE AUV from 
Cybernetix (Fig.2) which will be used in future. Currently the 
com ponents are reviewed to integrate the conceptual design 
and designed com ponents (e.g. core sampler, in situ 
m easurem ent systems).

sediment. The results are now used for the design of 
the landing section and a concept for a soft buoyancy 
system has been designed.

Fig. 1: Test assembly

Relevance for Society: Fig. 2: ALIVE AUV

The autonomous SEABEE vehicle reduces the need for
divers and survey vessels and will thus improve the safety in obtaining marine data including 
so-called undisturbed sediment samples. The data taken by SEABEE will be of a higher 
quality than using traditional sampling techniques. Coastal zone monitoring and survey 
programmes will benefit from this approach maintaining a high quality. Using SEABEE, 
pollution of coastal waters and sedim ents can be detected and quanqtified in an automated 
way; SEABEE can take and analyse water and sedim ent sam ples determining bathing water 
quality as  well a s  the contamination of specific coastal regions with TBT after oil spills or 
other chemical hazards. Also the safety of underwater sew age outlet plums or pipelines can 
be controlled in a cost effective m anner making more frequent inspections affordable. Thus, 
dangerous substances in the se a  can be detected earlier and their harmful effects can be 
dealt with more quickly and efficiently.
Regular automated geological examinations of the se a  floor are useful to detect changes in 
the coastal structure. This enables the early prediction of future shoreline dam age and allows 
to take precaution m easures before the dam age is too severe.
The spreading of harmful or foreign plants (like Caulerpa taxifolia in the Mediterranean) or of 
algae blooms can be closely monitored. The effects of sea-cables, pipelines or sew age 
outlets on flora and fauna can be determined in a similar way.
The SEABEE project contributes to a clean, safe, autonomous and cost-efficient technology 
to the expanding market of oceanographic equipment. The scientific surveys included in the 
project will create market opportunities for the participants by demonstrating combined 
autonomous sampling and continuous monitoring technology. This new combined sampling 
and monitoring strategy is not available on the market today.
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Objectives
The primary goals of Sea-Search are to provide users with a central overview and access to 
ocean and marine data & information in a wider Europe and to harmonise quality standards 
and create improved conditions for data exchange and wider use in multidisciplinary 
applications. Sea-Search is a Pan-European cooperative network of 33 national 
oceanographic data centres and marine information services from 30 coastal states, riparian 
to all European seas.

Results
The 33 partners operate and further develop a network of partner w ebsites and a joint 
European website (www.sea-search.neO. This portal site hosts an array of catalogues, 
overviews and links and acts a s  central gateway to ocean and marine information & data 
resources in Europe, e.g:
• online directories of marine datasets (EDMED), marine research projects (EDMERP) and 

sea-going cruise summary reports (CSR) with input of all research institutes in the 
countries, riparian to the European se as

• a Common Data Index database to enable users to get highly detailed and up-to-date 
insight in the availability and geographical spreading of marine data across the different 
Sea-Search partners and possibly beyond. The Index database is under development, 
and will make use of XML for easy  exchange and comply with ISO-19115 m etadata 
standard.

Potential exploitation by end users
Sea-Search provides improved overview and access  to oceanographic in situ data for a very 
broad spectrum of uses, encom passing operational oceanography, physical modelling, 
ecosystem  modelling, marine biodiversity, algal bloom studies, am ongst others. Sea-Search 
supports not only research and education, but also coastal zone management, policy 
making, offshore engineering, fisheries, aquaculture, and recreational users. Sea-Search is 
very relevant for the execution of international protocols, conventions and agreem ents, that 
have been signed by coastal sta tes for protection of the seas, like OSPAR, HELCOM, 
Barcelona and Black S ea Conventions. Sea-Search is also very relevant for implementation 
of Europe’s environmental policy concerning Integrated Coastal Zone M anagement (ICZM) 
and the W ater Framework Directive.
In addition, Sea-Search provides a  support infrastructure for organizations and projects, 
dealing with ocean and marine data & information, for indexing, disseminating and promoting 
their data & information resources to a wide user community.
Reference: www.sea-search.net
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O b jec tiv e s

To develop the existing free-to-use seismic record rescue facility by providing wider data 
access, new processes for digital conversion and training. This principally addresses the old 
paper seismic records laying dormant in many European institutions. It permits archive and 
processing that can enable re-use, generate new value and avoid re-acquisition. The project- 
wide hardware and software suite would expand to develop the existing WebViewer seismic 
record thumbnail index for give greater user access. The addition of a mobile scanning 
capability in Athens would improve data access to those institutions unwilling to move their 
records. A user driven need of the scientific community for digital reconstruction of the 
images to SEG-Y would be met through software availability and free training. This would 
create new opportunities within Europe and Associated States. The facility would continue to 
provide cost free scanning for the region as a unique opportunity to rescue their research 
investment, while retaining IPR and confidentiality. The value of these data can then be 
unlocked for re-use at the discretion of the owners.

R e su lts

The free services provided by the project’s 4 scanning stations have created and returned 
over 10,000 images of seismic records from 11 EU countries. This represents more than

Each scanned image is uniquely 
identified and linked to metadata as 
thumbnails (left). The images are 
managed within the project software at 2 
databases and made available through 
the open access WebViewer. This 
enables the existence of the data to be 
publicised, identified and referred to 
owner, creating potential new value.

1.5M line km of ‘at risk’ paper seismic records that would cost ~40M Euros to re-acquire 
today. This legacy of earlier research investment can now be re-used, realise new 
commercial value and contribute to contemporary regional planning while avoiding 
unnecessary re-survey with consequent costs, environmental impact and political sensitivity. 
Although the facility is not a database -  the responsibility of data ownership is deferred to 
data owners -  it has aided seismic archiving and data management at research institutions
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in Bulgaria, UK, France, Spain, Italy, Greece, Germany, Belgium, Turkey, The Netherlands 
and Russia. The project generation of metadata skeletons alone provides inventoriai value. 
We have also collaborated with Canada, Australia, Seychelles and New Zealand in seismic 
re-use applications related to EEZ submissions.
Many of the seismic records were collected using magnetic tape storage facilities that are 
now obsolete. So the paper record is all that remains of this research investment. This does 
mean the loss of the original signal bandwidth. However modern transcription techniques 
can reconvert the images back to digital form for re-processing, interpretation and display -  
but commercially this is too expensive for research budgets.
The project has therefore developed a transcription software package -  SeisTrans -tha t 
converts seismic traces on paper into SEG-Y digital files. This is a Linux/UNIX based 
software module made available through the project in a technology transfer at marginal cost 
to bring digital re-use, processing and interpretation to research and regional interpretation. 
The result is a SEG-Y file compatible with all contemporary processing and interpretation 
systems. We also provid free training in the use of our software and facilities to personnel 
from any collaborating institution so that the academic user can benefit from the results. We 
refer large-scale processes to commercial associates -  SeiScan GeoData at Robertson 
research International.

P o ten tia l e x p lo ita tio n  b y  e n d  u s e r s

This data technology project is recognised world-wide as relevant to the quality of life, safety 
and preserving the environment through securing information that can be relevant to long 
term risk analysis in offshore mapping and submarine instability.
The facility is not only a prime example of making ‘at risk’ information available to the 
European information society but also to international programmes such as IODP. It 
provides a user-friendly interface for potential academic or commercial users and for EEZ 
exploitation.
The new development of low cost SeisTrans SEG-Y conversion software brings real data re
use to academia. The fre e  tra in in g  improves the socio-economic database by encouraging 
new commercial opportunities in data technology in the marine environment. This is achieved 
by providing in-house access or with support from training grants. We also contribute to 
schools work experience and web-based learning in IT and marine geoscience. In 
preserving the environment the avoidance of seismic re-acquisition is environmentally 
attractive.
Seismic information is fundamental to any marine resource or hazard assessment. Japan, 
India and the USA are assessing the impact of methane hydrate through systematic re
interpretation of existing seismic data.
This project makes a contribution to ensure that the seismic research investment of the 20th 
century remains available for reference and re-use during the 21st century.

404



EurOCEAN 2004 - Proceedings

Satellite-based Ocean ForecasTing (SOFT)

Moneris, S.1, Tintoré J.2, Alvarez A.2, Beckers J.-M.3, Barth A.3, Challenor 
P.4, Onken R.5

1 SAFEGE CETUS, F rance;2 IMEDEA, Spain, 3 GHER, Belgium, 4 NERC, Great 
Britain, 5 SACLANTCEN, Italy

soft@cetiis.fr

Contract No : EVK3-CT-2000-00028 Project duration : 01/2001 -  06/2004

Project budget : € 1613807 EC contribution : € 925000

Website : www.cetiis.fr/web/soft/index.htm

O b jec tiv e s

The main objective of the SOFT project is to develop a new ocean forecasting system by 
combining satellite data acquisition, evolutionary prediction techniques and numerical ocean 
models.

Satellite are the only way to monitor continuously the space-time variability in the ocean. 
Moreover, satellite data contain information that can be extracted using some prediction 
algorithms to forecast future state of the upper ocean layers.

Numerical ocean models are by far the most used tools for ocean prediction. The integration 
of predicted data into a numerical model through assimilation techniques will improve the 
enormous predictive potential of numerical techniques on oceanic three-dimensional 
structures which can not be directly sensed from space.

The two main objectives of the SOFT project are :

(1) The development and validation of a new methodology to obtain an accurate and 
manageable ocean forecast system using satellite data (sea surface temperature, sea 
surface height and ocean colour);

(2) The integration of predicted satellite data into a three-dimensional numerical 
model through assimilation techniques in order to develop a new hybrid forecasting 
system.

R e su lts

The SOFT prediction system has been applied for a two-dimensional problem with real sea 
surface temperature (SST) data issued from satellite images of the Ligurian Sea [1]. One- 
week-ahead predictions of the SST fields have been considered in December 1999. 
Comparisons have been performed between the SOFT prediction model, the persistence 
model (which assumes that the best prediction of next week is the SST of this week) and the 
real SST field obtained from satellites data acquisition. Results show that a good 
performance is not expected from the persistence model. The SOFT predictor correctly 
estimates the drop in temperature observed in the coast of France.

Results obtained for one-weak-ahead predictions indicate a good performance of the SOFT 
system in predicting the SST fields.
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The ocean general circulation model developed by the GHER institute has been applied to 
the Mediterranean Sea [2]. The model has been implemented with three nested models of 
different domains and resolutions. The highest-resolution model of 1’ is centred to the 
Ligurian Sea. Forecasted time-series of sea surface data have been assimilated into this 
model. The results show that assimilation of predicted SST improves the model by a amount 
comparable to the assimilation of observed SST. The results obtained indicate the 
usefulness of the assimilation of predicted SST and the improvement of the numerical model 
forecasts.

P o ten tia l e x p lo ita tio n  by  e n d  u s e r s

The final objective of the SOFT project is to develop an ocean forecasting system complex 
enough to provide accurate information of future states of the ocean but simple enough to be 
distributed among a wide range of end-users.

For this reason, a friendly and easy-to-use graphical interface has been developed for end- 
users to predict future ocean states from satellite data.

Basically, SOFT can provide predicted sea surface temperature structures, sea surface 
height and offshore currents associated to the dynamic height, eddies, fronts, propagating 
waves, biological activities associated to chlorophyll fields and other parameters not directly 
sensed by satellite and obtained from numerical modelling (currents...).

Since half of the European population lives in the coastal line of 50 km wide, it is expected 
that the SOFT project will have a significant impact on coastal activities such as :

• environmental control : pollution monitoring, waste management, control of 
anthropogenic activities in coastal and open ocean areas, bathing water quality, 
water temperature;

• prevention from coastal erosion or wave damage;

• planning and safety of offshore activities;

• safety and optimisation of marine transport (ship-routing, sailboat races);

• determination of fish zones and management of ocean resources;

• data for research (climate change, oceanography, modelling);

The SOFT project will be of special interest to coastal managers, cities, managers in 
pollution monitoring, tourism, offshore activities, fisheries, fish research, marine commerce, 
national navies, fundamental or applied research...

Continuous monitoring of coastal zones by remote sensing and ocean state prediction will 
become necessary for economically and environmentally sustainable development

R e fe re n c e s
[1] Alvarez A., Orfila A., Tintore J., (in press), J. Geophys. Res.
[2] Barth A., Alvera-Azcarate A., Rixen M., Beckers J.-M., (accepted), Progress In Oceanography
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AUTONOMOUS UNDERWATER MULTI-PROBE SYSTEM FOR 
COASTAL AREA / SHALLOW WATER MONITORING - (SWARM)
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Bauerfeind, E.3, Haardt, H.4, Brault, P.5, Seube, N.6, Smerdon, A .7, 
Caine, S.7, Swale, B.8, Hakala, A .9

1 Helsinki University of Technology, 2Finnish Institute of Marine Research, 3Baltic Sea 
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Contract No: EVK3-CT-2002-30002 Project duration: 02/2003 - 01/2005
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Website: www.seaswarm.com

O b jec tiv e s
The value of services provided by the coastal seas, including estuaries, to the human welfare 
can be estimated to be higher than those of terrestrial or open ocean systems. Coastal 
waters supply food via fisheries, renewable and non-renewable resources like sand and 
hydrocarbons, sites for recreation, and sites for waste disposal, and especially for effective 
nutrient cycling. Human activities have modified the aquatic ecosystems in multiple ways. As 
an outcome most fish stocks are overexploited, contaminants and habitat loss affect the 
survival of many species, and eutrophication has influenced the functioning of food web. 
Thus, the ecologically and economically sustainable use of coastal areas is threatened in 
many ways.

The relevant spatial and seasonal scales for biological variability are often related to 
hydrophysical events; these are mostly unpredictable and practically impossible to cover by 
traditional monitoring with sparse sampling. Current sampling limitations thus restrict our 
understanding of the role of environmental conditions for ecosystem functioning. Quantitative 
diagnostics of the factors affecting e.g. the phytoplankton distribution and productivity 
requires that these will be sampled at relevant scales.

The overall objective of this project (SWARM) is to develop a detection platform, that 
can measure biological and physical variability at the scale relevant for a single spatial event. 
Better understanding of the physical, chemical, and biological coupling of coastal 
ecosystems, provides a better opportunity for water resources management, e.g. key 
processes and key locations for possibly Harmful Algal Blooms (HAB) can be detected and 
tackled.

The specific scientific objective of SWARM is to design, implement and test a novel 
highly redundant underwater monitoring system for shallow water areas. The system 
consists of multiple, homogenous, small size, reasonably priced, robust and easy to use 
underwater robotic probes that can perform two-week missions autonomously. The probes 
control their buoyancy but move otherwise freely with the water flows. They communicate 
with each other and with the control station (acoustic modem / GSM modem / satellite 
modem), and localize themselves in 3D based on this information and GPS.
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In addition to measuring the 
standard variables (pressure, 
temperature, conductivity) the system 
observes certain algal groups with a 
novel type fluorometer. Forecasts of 
algal blooms, their appearance areas 
and dispersion patterns are extremely 
difficult. There exists no proper 
monitoring system capable of covering 
the critical areas continuously and 
widely enough. In this project a platform 
that can measure biological and physical 
variability at the scale relevant for single 
event (metre - kilometre and second-day 
scale) will be developed and tested in 
the Baltic Sea.

R e su lts
At this point of the project, the subsystems design and testing is nearly completed and the 
construction of the first unit prototype has been started. Additionally, simulation studies 
related to underwater positioning and navigation issues have been successfully performed. 
The actual field tests for a complete unit will start in May-June 2004 and they will continue till 
late autumn. The final results from the SWARM project will be available during the second 
half of 2005.

P o ten tia l ex p lo ita tio n  by  e n d  u s e r s
The quality of waters within Europe can clearly be considered as one of the common 
European resources and the quality of this resource is naturally important to all of the 
surrounding countries and beyond. Only through common EU decisions and constant 
monitoring of these decisions can a long and lasting development of these resources be 
achieved. The target of SWARM is to introduce a system that can be widely used for this 
monitoring. Further research is needed to develop additional applications, such as systems 
for lakes, reservoirs, fish farms, estuaries, etc. in order to increase the number of potential 
users.
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GLOSSARY OF TERMS

BONUS for Baltic Sea Science -  Network o f 
Funding Agencies (ERA-Net project)

M arinERA Co-ordination o f  N ational and Regional 
M arine RTD  Activities in  Europe

BOOS Baltic Ocean Observing 
System

M A S T - M arine Science and Technology 
Programm e

CYCOFOS- Cyprus Costal O cean Forecasting and 
Observing System

M B-ESF M arine Board, European Science 
Foundation

CZM Coastal Zone M anagem ent M CFA M arie Curie Fellowship Association

ECORD European Consortium for Ocean 
Research Drilling.

MedGOOS- M editerranean Global O cean Observing 
System

EFARO European Fisheries and A quaculture MERCATOR- O cean forecasting model

Research Organisations (network) . MERSEA- M arine Environm ent and Security in the

EFM STS European Federation o f  M arine European areas (research project)

Science &  Technology Societies. MFSPP- M editerranean Forecasting system  Pilot

ELOISE European Land-Ocean Interaction Project (research project)

Studies (EU  Initiative on ICZM; MFSTEP- M editerranean Forecasting System
research projects). Towards Environmental Predictions

ERA European Research Area (research project)

ESEAS-RI European Sea Level Service Project -  
Research Infrastructures (research

MPERSS M arine Pollution Emergency Response 
and Support System

project). M OON M editerranean Operational
ESF-MB European Science Foundation -  

M arine Board.
Oceanography Network

ESFRI European Strategy Forum  for
NoEs Networks o f  Excellence

Research Infrastructures. OMARC O cean M argin Research Consortium

ESONET European Sea Floor Observatory PHARE E U  PHARE Programme
N etw ork (Network o f  Excellence). POSEIDON- M onitoring and forecasting system  for

EuroGOOS- European Global O cean Observing Greek Seas (research project)
System REM PEC Regional M arine Pollution Emergency

EuroROSE- European radar ocean sensing 
(research project)

Response Centre for the M editerranean 
Sea

FAO Food and A griculture Organisation RTD Research, Technology &  Development

FOAM - Forecasting O cean assimilation model SME Small to  M edium  Sized Enterprise

GEOSS Global Earth Observation System o f 
Systems

SPICES Science and Policy Integration for 
Coastal Ecosystems (proposal

GMDSS Global M aritime Distress and Safety consortium)

System STREPs Specific Targeted Research Projects

GMES- Global M onitoring for Environment 
and Security

TOPAZ- Towards an operational prediction syf 
for N orth A tlantic European coastal z<

GOOS- G lobal O cean Observing System (research project)

HERM ES Hotspot ecosystem research on the 
m argin s o f  European Seas (research 
project).

WaMoS W ave and Surface Current M onitoring 
System.

ICZM Integrated Coastal Zone M anagem ent

IOC Intergovernmental Oceanographic 
Commission

IMO International M aritime Organization

IPs Integrated Projects

LIFE E U  Life Programme

MAM A- M editerranean network to  A ccess and 
upgrade M onitoring and forecast 
Activities (research project)
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The Galway Declaration
To ensure that recognition is taken at M ember State and European
Community Level of:

♦  The crucial role of the oceans in climate, carbon cycle and Life on 
Earth.

♦  The major contribution maritime industries can make to the achievement of the 

objectives outlined in the Lisbon Agenda.

♦  The essential role of marine science and technology in generating the knowledge 

needed to fuel this economic achievement in harmony with the environment.

♦  The critical role the European Research Area / 7th Framework Programme must play 

in supporting world-class excellence in marine science & technology.
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Annex I

EUROCEAN 2004 

THE GALWAY DECLARATION

The seas and oceans have historically played a formative role in the development of 

many European coastal states. From the utilisation of fish as a food source, to the 

development of international trade, commerce and maritime transport, European society 

has thrived and prospered from its partnership with the sea. Much of this prosperity 

can be traced back to the application of science and engineering. Critical 

developments, underpinned by science and technology, which gave European countries 

dominance over international trade in the middle ages included shipbuilding and the 

development of navigational aids.

In May 2004, over 500 leading marine scientists, policy-makers and representatives of 

the marine industry sector, from all comers of the European Union (EU+25), gathered 

in Galway (Ireland). Their objective - to determine how marine science and technology 

can contribute to the achievement of European Union objectives as stated in the Lisbon, 

Gothenburg and Barcelona Declarations. Namely, to make the European Union the 
most competitive knowledge-based economy in the world, based on the application of 

science and technology and the principles of sustainable development.

The EurOCEAN 2004 Conference Noted That:

• The European Union has a significant marine dimension, with over 50 % of the 

territory under the jurisdiction of its Member States being underwater. This
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territory extends from the Baltic through the Atlantic to the Mediterranean and 

Black Sea. .

• The ocean plays a crucial role in planetary/ecosystem function. It influences

climate, the carbon cycle and supports an impressive diversity life forms.

• The European seas and oceans are of major strategic importance to the

economic and social development of Europe as well as its security.

• The application of science and technology to our seas and oceans presents new

and exciting opportunities for economic growth and innovation in the maritime 

sector.

• New and emerging scientific knowledge and technologies are providing 

unprecedented access to marine resources. The flip side of this coin is that 

increased exploitation (e.g. over Fishing, environmental impacts of oil 

exploration, urban expansion, etc) is having a negative impact on the 

sustainability of marine resources.

• The participation of European researchers and the European Union in global

research partnerships is vital if we are to truly understand earth ecosystem 

function.

• The development of mutually supportive and complementary links between the

marine industry sector (particularly SMEs) and the research community is 

essential in order to develop new exploration technologies, support the 

sustainable development of marine resources and to ensure the transfer, 

utilisation and commercialisation of research results.
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• The European Union Framework Research Programmes, supporting marine 

science, coupled with national marine research programmes, have created a 

strong element of co-operation and a truly "European Marine Science 

Community”,

Future Challenges Include:

o The implementation of an ecosystem-based approach to sustainable 

development and unproved stakeholder input to management decisions;

o Integrating the exciting new discoveries in marine science (e.g. the role of die 

picoplankton, deep sea extremophiles and sub-seafloor micro-organisms, etc.) 

to our understanding of marine ecosystem function and their possible 

commercial application.

o Development of renewable ocean energy to diversify energy sources and 

contribute to our Kyoto commitments on C 0 2 reduction;

o Development of coastal shipping as an environmentally friendly and economic 

mode of bulk transport whilst improving safety and reducing negative 

environmental impacts;

o The development of die ocean component of a Global Earth Observation 

(GEO) System as advocated by the Johannesburg Conference and the G8 

Summit;

o Conserving marine biodiversity, whilst utilising its unique biodiversity for 

social and economic purposes (e.g. new bioactive compounds for medicinal, 

pharmaceutical and industrial purposes);
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o The exploration of the deep ocean and continental margins, one of the last 

frontiers of our planet, in order to uncover its mysteries and assess its resource 

potential;

o Responding to the implications of global climate change and its impacts on 

marine and coastal environments and communities;

o Developing a new paradigm to promote inter-institutional co-operation in the 

context of an expanded Europe (EU +25).

Responding to the New Challenges Will Require:

o Recognition of the actual and potential value of the marine resource in EU 

development policies / strategies;

o A partnership approach between Member States and die European Commission 

in developing and implementing a European Marine Resource Development 

Strategy;

o Recognition of the critical supportive role of marine science and technology in 

the sustainable development of our shared marine resource.

More Specifically, the EurOCEAN 2004 Conference:

o Calls for the recognition of marine science and technology as a clearly 

identified component of the European Research Area.

o Welcomes the Commission’s draft proposals on the structure of the 7th 

Framework Programme (2007 - 2011) with its six axes: Collaborative
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Research, Competition in Basic Research, Technology Platforms, Human 

Resources, Research Infrastructures and Enhanced Coordination.

o Undertakes to advise, through its National Authorities, how these new 

structures can best be utilized to support marine research and its contribution to 

sustainable development and economic growth.

o Welcomes die draft DG Environment Marine Strategy with its emphasis on an 

ecosystem approach to sustainable development as well as the evolution of 

fishery and security policies.

• Notes that the Marine Science Community must:

o Impress on their respective National Authorities die important contribution 

tiiat marine science can make to the realisation of the Lisbon, Gothenburg and 

Barcelona Agendas, such that tins message is brought by the Member States to 

die Council of Ministers and die European Commission;

o Improve its communication skills in explaining the contribution that its work 

can make to economic and social development;

o Increase its efforts and capabilities to quantify, in social and economic terms, 

die actual value of maritime industries & marine resources;

o Develop procedures to ensure tiiat data collected under publicly funded 

schemes is made available to the private sector who in many cases are more 

able to develop value added products and services.

• Notes that long-term ocean observations, such as are proposed under die GEO and

GMES initiatives, are critical if we are to implement an ecosystem-based approach

to resource management -  and that it is the responsibility of the EU AND the

4 1 7



EurOCEAN 2004 - Proceedings

Member States to find appropriate ways, including Public-Private Partnerships, to 

finance the operational aspects of these observations.

• Notes that young researchers are the backbone of research and the lifeblood of the 

future. Accordingly, better career structures must be put in place if we are to 

secure the best researchers in the marine sector.

What Must We Do Now?

• Working through our respective National Authorities, to ensure that recognition 

is taken at Member State and European Community Level of:

• The crucial role of the oceans in climate, carbon cycle and Life on Earth.

• The major contribution maritime industries can make to the achievement of the 

objectives outlined in the Lisbon Agenda.

• The essential role of marine science and technology in generating the 

knowledge needed to fuel this economic achievement in harmony with die 

environment;

• The critical role die European Research Area / 7th Framework Programme must 

play in supporting world-class excellence in marine science & technology.

EurOCEAN 2004 Conference was sponsored by the European Commission, the Marine Institute 
(Ireland) ( www.marine.ie) and the European Science Foundation -  Marine Board
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( www.esf.org/marineboard) as an Irish EU Presidency Event and contribution to the sustainable 
development of the European Marine Resource.

For further information on the 

EurOCEAN 2004 Conference see www.eurocean2004.com
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