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The Malente Symposia, organized by the Dräger
Foundation at two-year intervals since 1981, are the
Foundation’s most comprehensive and internationally recognized events. They are named after a
small town in Germany where the first conference
was held in 1981, and provide a forum for innovative
debates at the interface between economic and
sociopolitical issues.
The XVII Malente Symposium, entitled ‘More than
Water – Oceans and Global Responsibility’, took
place in Lübeck from October 12 – 14, 2008,
and was organized in cooperation with the ZEITStiftung Ebelin und Gerd Bucerius in Hamburg,
and the Cluster of Excellence ‘The Future Ocean’
in Kiel. The conference aimed to examine in depth
the 21st century challenges the world’s oceans
are facing through global warming and rising sea
levels, overfishing, pollution, invasive species,
and the exploitation of resources, and seeked to
identify solutions to best manage these challenges.
It aimed to increase awareness and facilitate a
dialog with the global business community, with
politicians worldwide, and with society as a whole.
Since the publication by the Intergovernmental
Panel on Climate Change (IPCC) of its most
recent report in Paris at the beginning of 2007 and
the results of the Stern Report toward the end of
2006, it has become obvious that the humaninduced climate change that our planet is experiencing could soon have drastic consequences for
our quality of life, and especially for the earth's
water balance. Thermal expansion of the oceans
may bring about a rise in sea level of no less than
20 to 30 cm by the end of the century. Added to
this would be a more uncertain increase of approximately 15 cm caused by the melting of the Greenland icesheet; on the other hand, increased snowfall in the Antarctic could cause global sea levels to
drop by some 5 cm. Higher temperatures and precipitation would decrease the density of surface

water in the North Atlantic, thereby potentially
reducing ocean circulation and the transport of
heat, and the ocean’s uptake of CO2.
Whereas attention hitherto has been primarily
focused on the consequences of greenhouse gas
emissions and the accompanying warming of the
earth's atmosphere, public debate – and, by extension, political interest – will now revolve to a greater
extent around the consequences of climate change
for our oceans. After all, the oceans are at least as
important as the earth's atmosphere when it comes
to maintaining a balanced global climate. To date,
however, this fact has only penetrated the public
consciousness to a rudimentary degree.
At the same time, the world's oceans are increasingly becoming the scene of inter-governmental
conflicts. The lines of conflict extend from fishing
rights to the securing of fossil fuels. Yet the oceans
present not only a danger and source of potential
conflict, but are also a vital resource: the oceans
are the biggest long-term sink of human-made
CO2, they store and generate energy, and they provide a habitat for fauna and flora. The oceans boast
more than half the earth's biodiversity, with 1,600
new species being discovered every year. This
gene pool of earthly life, which is largely still
unknown, is essential for humankind – countless
medical drugs, for example, are based on natural
extracts from the marine fauna and flora. The biodiversity of the oceans, however, is increasingly at
risk as a result of industrial waste dumping and
overfishing. A lack of internationally valid legal
codices means that it is virtually impossible to prevent this, or to pursue offenders. Expanding international law to take effective account of this area –
i.e. in many cases drawing up such laws in the first
place, incorporating them into national legal systems and implementing international mechanisms
to enforce them – is a major undertaking which has
yet to be attempted.
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More than

water

The XVII Malente Symposium brings together
experts and stakeholders from around the world
and from all fields of society to discuss these challenges in a comprehensive way and to identify
practical solutions to facilitate future sustainable
development.

For their active and valuable support in the preparation of this conference, the Dräger Foundation
and the ZEIT-Stiftung wish to thank their cooperation partner, the Kiel Cluster of Excellence ‘The
Future Ocean’, and the members of the steering
committee for the preparation of the XVII Malente
Symposium:
Professor Martin Visbeck, Deputy Director, IFMGEOMAR, Leibniz Institute of Marine Sciences,
and Member of the Cluster of Excellence ‘The
Future Ocean’, Kiel, Germany
Professor Gernot Klepper, Director, The Kiel
Institute for the World Economy, and Member
of the Cluster of Excellence ‘The Future Ocean’,
Kiel, Germany
Frank Schweikert, Marine Biologist and Journalist,
ALDEBARAN Marine Research & Broadcast,
Hamburg, Germany
Antje Uhlig, Project Director ‘Governance’, ZEITStiftung Ebelin und Gerd Bucerius, Hamburg,
Germany
Dr. Markus Baumanns, Executive Vice President,
ZEIT-Stiftung Ebelin und Gerd Bucerius, Hamburg,
Germany

The Foundation wishes to thank the artists
Beatrice Dettmann, Hamburg, Germany, and
Detlef Moraht, Schaddingsdorf, Germany
for exhibiting their paintings;
Flo Peters Gallery, Hamburg, Germany
for making available photography by Sebastian
Copeland, Los Angeles, CA, USA, and
Frank Schweikert, ALDEBARAN, Hamburg,
Germany,
for exhibiting photography, video panoramas and
fulldome underwater impressions from his excursions.

The Foundation also wishes to express its
gratitude to
Volkswagen AG, Wolfsburg, and
OCÉ-Deutschland Business Services GmbH,
Lübeck, Germany
for their generous support of the conference.

Responsible for the preparation and organization
of the Symposium:
Petra Pissulla
Director, Dräger Foundation, Lübeck, Germany
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The Program
SUNDAY, OCTOBER 12, 2008

MONDAY, OCTOBER 13, 2008

St Peter's Church, Lübeck

Music and Congess Centre, Lübeck

Opening Reception and Dinner

Plenary Session

Welcome

Moderator:
Professor Gernot Klepper
Director, The Kiel Institute for the World Economy;
Cluster of Excellence ‘The Future Ocean’, Kiel,
Germany

Dr. Bernd Schwarze
Pastor, St Peter's Church, Lübeck, Germany
Dr. Christian Dräger
Member of the Board, Dräger Foundation,
Lübeck, Germany
Speaker:
Professor Peter M. Herzig
Director, Leibniz Institute of Marine Sciences,
IFM-GEOMAR, Kiel, Germany
OCEAN RESOURCES AND MARINE

Welcome by the Organizers:
Professor Dieter H. Feddersen
Member of the Board, Dräger Foundation,
Lübeck, Germany
Dr. Markus Baumanns
Executive Vice President, ZEIT-Stiftung Ebelin und
Gerd Bucerius, Hamburg, Germany

CONSERVATION

Word of Greeting on behalf of the State
Government of Schleswig-Holstein
After Dinner:
Participants Play Jazz!
Professor Peter Eigen, tenor sax
Kurt-Jürgen “Curtis” Lange, drums
Professor Eckhard Maronn, bass
Gebhard Ohnesorge, clarinet and baritone sax
Professor Dieter H. Feddersen, piano

Dr. Werner Marnette
Minister for Science, Economy and Transport of the
State of Schleswig-Holstein, Kiel, Germany
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Word of Greeting on behalf of the Federal
Ministry for the Environment,
Nature Conservation and Nuclear Safety

Panel Discussion

Dagmara Berbalk
Head of Division, Protection of the Marine
Environment, Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety, Bonn,
Germany

Moderator: Caspar Henderson
Journalist, Oxford, UK

Opening Speeches
Professor Karin Lochte
Director, Alfred Wegener Institute for Polar and
Marine Research in the Helmholtz Association,
Bremerhaven, Germany
RESEARCHING THE OCEANS:
EXPLORING THE UNKNOWN

Professor Jacqueline McGlade
Executive Director, European Environment Agency,
Copenhagen, Denmark

SAVING THE OCEANS:
WHAT NEEDS TO BE DONE?

Panelists:
Paul F. Nemitz, Kick-off
Head of Maritime Policy Development and Coordination, European Commission, Brussels, Belgium
Professor Colin Devey
Deputy Director, Leibniz Institute of Marine Sciences, IFM-GEOMAR, Kiel, Germany
Professor Martin Visbeck
Deputy Director, Leibniz Institute of Marine Sciences, IFM-GEOMAR, Kiel, Germany
Professor Daniel Pauly
Director, Fisheries Centre, Aquatic Ecosystems
Research Laboratory (AERL), The University of
British Columbia, Vancouver, Canada

MANAGING THE OCEANS:
ECONOMIC USE AND CONSERVATION

The Honorable Professor Tullio Treves
Judge, International Tribunal for the Law of the Sea,
Hamburg, Germany; University of Milan, Milan, Italy
GOVERNING THE OCEANS:
RISKS AND POTENTIAL CONFLICTS

Dr. Agustín Blanco-Bazán
Senior Deputy Director, UN International Maritime
Organization (IMO), London, UK
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Parallel Working Groups 1-4
Working Group 1
OCEANS AS A GLOBAL SOURCE OF RESOURCES?

Chair: Professor Colin Devey
Deputy Director, Leibniz Institute of Marine Sciences, IFM-GEOMAR, Kiel, Germany
Rapporteur: Dr. Kirsten Schäfer
Scientific Coordinator, Cluster of Excellence
‘The Future Ocean’, IFM-GEOMAR, Kiel, Germany
Topics & Questions:
– Exploitation, environment and sustainability
– Oceans as energy provider - costs & benefits
– Maritime mining
– Marine gene pool
– How should valid international regulations and
codices be implemented for the benefit of the
oceans?
Speakers:
Dr. Mary H. Feeley
Chief Geoscientist, ExxonMobil Exploration
Company, Houston, TX, USA
Paul Holthus
Executive Director, World Ocean Council,
Honolulu, HI, USA
Professor Alexander Proelß
Director, Walther-Schücking-Institute for
International Law, Christian-Albrechts-University,
Kiel, Germany
Dr. Christian Reichert
Director and Professor, Division Geophysics,
Marine and Polar Research, Federal Institute for
Geosciences and Natural Resources (BGR),
Hanover, Germany

– Coastal management and urbanization concepts
– Ocean currents and CO2 absorption
– Ocean acidification and carbon-climate
connections
– Oceans as dumping ground for carbon
sequestration
– Ocean-determined climate change and
climate interactions between oceans and land
– Costs and financing instruments; legal
regulations
– Protecting the ocean and the climate:
Conflicting goals?
Speakers:
Professor Ralph F. Keeling
Professor of Climate Science, Scripps Institution of
Oceanography, San Diego, CA, USA
Dr. Hartwig H. Kremer
CEO, Land-Ocean Interactions in the Coastal Zone
(LOICZ), Institute for Coastal Research, GKSS
Research Centre GmbH, Geesthacht, Germany
Professor Till Requate
Professor for “Innovation, Competition Policy and
New Institutional Economics”, Department of
Economics, Christian-Albrechts-University,
Kiel, Germany
Professor Markku Wilenius
Member of the Club of Rome; Senior Vice President Group Development, Allianz SE, Munich,
Germany

Working Group 3
HABITAT OCEAN:
HOW TO SAVE THE OCEAN’S BIODIVERSITY

Chair: Professor Daniel Pauly
Director, Fisheries Centre, Aquatic Ecosystems
Research Laboratory (AERL), The University of
British Columbia, Vancouver, Canada

Working Group 2
OCEANS AND CLIMATE CHANGE:
CONSEQUENCES AND NEED FOR ACTION

Chair: Professor Martin Visbeck
Deputy Director, Leibniz Institute of Marine
Sciences, IFM-GEOMAR, Kiel, Germany
Rapporteur: Dr. Emanuel Söding
Project Manager, Cluster of Excellence
‘The Future Ocean’, IFM-GEOMAR, Kiel, Germany
Topics & Questions:
– Rising sea levels: risks for coastal regions;
climate change vulnerability

Rapporteur: Dr. Martina Zeller
Coordinator, Kiel Earth Institute, IFM-GEOMAR,
Kiel, Germany
Topics & Questions:
– Ecosystem of the oceans; ecosystem functions
– The effects of human activities on marine
resources and collateral damage
– Marine environment management & protection
(garbage & noise from vessels, sewage & other
discharge, seagrass)
– Invasive species
– Overfishing
– Conservation beyond the limits of national
jurisdiction
– International scientific and technical cooperation
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Speakers:
Professor Antje Boetius
Group Leader, ‘Microbial Habitat’ Group,
Biogeochemistry Department, Max Planck Institute
for Marine Microbiology, Bremen, Germany
Jochen Deerberg
Owner & CEO, Deerberg-Systems GmbH,
Oldenburg, Germany
Dr. John M. Fentis
President, Algalita Marine Research Foundation,
Long Beach, CA, USA
Professor Reinhold Leinfelder
General Director, Natural History Museum,
Humboldt University, Berlin, Germany
Dr. Richard C. Murphy
Director of Science & Education, Jean-Michel
Cousteau's Ocean Futures Society, Santa Barbara,
CA, USA
Alfred Schumm
Director, Marine Programme, World Wide Fund For
Nature (WWF), Hamburg, Germany

Working Group 4
NAVIGATING THE OCEANS:
TRANSPORT SECURITY, TRANSPORT TECHNOLOGY,
AND MARITIME INFRASTRUCTURES

Chair: Dr. Agustín Blanco-Bazán
Senior Deputy Director, UN International Maritime
Organization (IMO), London, UK
Rapporteur: Ulrike Bernitt
Coordinator, Kiel Earth Institute, IFM-GEOMAR,
Kiel, Germany

Topics & Questions:
– Shipping, security & environment
– Transport system development
– The opening of the North-West Passage
– Technical, political, social, and legal issues
related to the use of coastal resources &
environments
– Implementing an integrated system of marine
and coastal area management
Speakers:
Professor James J. Corbett
Marine Policy Program, College of Marine and
Earth Studies, University of Delaware, Newark,
DE, USA
Sverre Alvik
Personal Assistant to the CEO, Det Norske Veritas,
Høvik, Oslo
Dr. Hermann J. Klein
Member of the Executive Board, Germanischer
Lloyd AG, Hamburg, Germany
Dr. Ralph Rayner
Deputy Director, Ocean.US, U.S. National Office
for Integrated and Sustained Ocean Observation,
Silver Spring, MD, USA
Harald Kuznik
Executive Vice President, Global Head of Shipping,
HSH Nordbank AG, Hamburg, Germany
Stephan Wrage
Chairman of the Executive Board, SkySails GmbH
& Co. KG, Hamburg, Germany
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Save the ocean's

biodiversity
Reception and Dinner at the
Schiffergesellschaft Restaurant

Plenary Discussion
HOW TO REACH A GLOBAL COMPACT ON OCEAN
SUSTAINABILITY – FURTHER STEPS

Dinner Speaker: Frank Schweikert
Biologist and Journalist; ALDEBARAN Marine
Research & Broadcast, Hamburg, Germany
OCEANS: A THREATENED BIOSPHERE
TUESDAY, OCTOBER 14, 2008

Music and Congess Centre, Lübeck
Plenary Session
Chair: Professor Dieter H. Feddersen
Member of the Board, Dräger Foundation,
Lübeck, Germany

Moderator: Andreas Ernst
Host and Anchor, PHOENIX, Bonn, Germany
Panelists:
Professor Colin Devey
Dr. Sylvia A. Earle
Dr. Kenrick R. Leslie
Professor Daniel Pauly
Dr. Reinhard Priebe
Director MAREIC, DG for Fisheries and Maritime
Affairs, European Commission, Brussels, Belgium
Professor Martin Visbeck

Reports from the Working Groups

Farewell

Closing Speeches
Dr. Kenrick R. Leslie
Executive Director, Caribbean Community Climate
Change Center (CCCCC), Belmopan, Belize

Professor Dieter H. Feddersen
Member of the Board, Dräger Foundation,
Lübeck, Germany

GLOBAL CLIMATE CHANGE AND THE CARIBBEAN
– SEEKING SOLUTIONS FOR AN ENDANGERED
REGION

Dr. Sylvia A. Earle
President, Deep Search International; Member of
the Board, Marine Conservation Biology Institute,
Bellevue, WA, USA
SUSTAINABLE SEAS – THE VISION, THE REALIT Y

Dr. Markus Baumanns
Executive Vice President, ZEIT-Stiftung Ebelin und
Gerd Bucerius, Hamburg, Germany
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Opening Dinner at
St Peter’s Church, Lübeck
Sunday, October 12, 2008
Dr. Bernd Schwarze
Pastor, St Peter’s Church, Lübeck, Germany
Dr. Christian Dräger
Member of the Board, Dräger Foundation,
Lübeck, Germany
Professor Peter M. Herzig
Director, Leibniz Institute of Marine Sciences,
IFM-GEOMAR, Kiel, Germany
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DR. BERND SCHWARZE
WELCOME

Thou, who laid the foundations of the earth, that it
should not be removed for ever. Thou coveredst it
with the deep as with a garment: the waters stood
above the mountains. At thy rebuke they fled; at the
voice of thy thunder they hasted away. They go up by
the mountains, they go down by the valleys unto the
place which thou hast founded for them. Thou hast
set a bound that they may not pass over; that they
turn not again to cover the earth. (Ps. 104, 5-9)
Good evening, ladies and gentlemen, and a warm
welcome to all of you, to the hosts and the promoters and to all the participants of the XVII Malente
Symposium. Welcome also to St Peter’s Church of
Lübeck.
“More than Water – Oceans and Global Responsibility.” As the pastor of this church, I have the honor
of speaking the first words at a conference that
addresses an issue of the highest importance. I have
the honor of giving my regards and paying my re spects to hundreds of guests who have come to
Lübeck to discuss questions of global interest.
I started by quoting a few lines of Psalm no. 104,
hopefully for good reason. “Thou, who laid the
foundations of the earth...”
Quoting the bible at this occasion is neither intended merely to legitimize my function and this special
place in which we have come together, nor is it an
attempt to stress a religious dimension when we
think of debates that work well in a “down-to-earth”
state of mind. Nevertheless, I am convinced that
biblical and mythical worldviews provide enormous
wisdom and insight concerning some of the pro-

blems that we have to cope with nowadays. There
is knowledge, and there is a deep understanding
about balance in those old images and ideas.
Balance between the earth and sea. Balance between chaos and order. And balance between the
beneficial, refreshing and stimulating aspects of
water on the one hand, and the aspects of danger
and destruction on the other.
“Let the waters under the heaven be gathered together unto one place, and let dry land appear: and
it was so”. The book of Genesis tells us that an
animated sky, an animated earth and an animated
sea were created and divided. And in the way that
mythical stories go, it wasn’t long before human
failure caused a catastrophe: the coming of the
flood. Only the wisdom of a few chosen ones could
help mankind and all species of animals to survive
the chaos that covered the whole world. In the end,
God promised through the token of his covenant
that this would never happen again. Never? Or just
not for the time being?
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Dr. Christian Dräger

Anyway – climate research warns us again and
again that the balance is in danger. That the flood
may be coming and that many species and probably even mankind may not survive. No divine anger
required. The situation is serious enough on its own.
And all of you, ladies and gentlemen, you are here
to spread knowledge and to invent ideas and to
find solutions. Let there be rainbows of hope
blessing your symposium.
You chose a fine place for the welcome night of
your conference, St Peter’s Church of Lübeck –
St Peter, by the way, is the patron saint of fishermen.
Churches have always been compared to ships on
the ocean. We are sitting together in the nave.
Somebody told me that if you take the alleged old
measurements of Noah’s ark and convert them to
the metric system, you end up with pretty much
exactly the size of a Gothic cathedral.
St Peter’s Church is a house that cares, that cares
about science and culture, about political and ecological issues. Open to everyone, to believers of all
denominations, and also to atheists and agnostics.
The search for truth matters more to us than the
proclamation of a confession.

And St Peter’s Church loves it when people get
together and dine and drink and talk and think and
laugh and sigh and take care of each other.
Let the celebration begin. Everything is prepared.
Be blessed. And enjoy!

DR. CHRISTIAN DRÄGER
EXCELLENCIES, LADIES AND GENTLEMEN,

It is my great pleasure and honor to welcome you
on behalf of the Dräger Foundation, the ZEIT Stiftung
and the Kiel Cluster of Excellence ‘The Future
Ocean’, and also in the name of my fellow Board
Member, Dieter Feddersen, to the opening dinner
of our XVII Malente Symposium here at St Peter’s
Church. We thank Pastor Schwarze very much for
opening his church for this occasion. What could
be more suitable for a conference on the future of
our oceans than starting it in a church which is
devoted to Simon Petrus – first disciple and a
fisherman!
The Malente Symposia always address topical
problems which are too complex and ‘too global’
for national solutions, but which require global
platforms for compromises between conflicting
interests, between idealistic visions and realistic
options. My father, Heinrich Dräger, organized the
first Malente Conference in 1981 – five years before
he died at the age of 88 – on ‘The danger of world
population explosion’, undoubtedly a topic which
even today has not lost its relevance. Since then
the Malente Symposia have dealt with various other
– likewise still burning – issues and have become
the best-known international conference series of
the Dräger Foundation. There is a good chance
that this year’s topic will also remain as pressing as
it is today for many more years to come. But it is
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Professor Peter M. Herzig

high time to increase awareness in the public, to
facilitate a dialog with the global business community, with politicians worldwide, and with society as
a whole on the challenges the world’s oceans are
facing through global warming and rising sea
levels, overfishing, pollution, and more. It is time to
intensify the search for solutions, and we hope that
through the international and interdisciplinary platform of the Malente Symposium we will be able to
contribute to this search.
Two years ago, the XVI Malente Symposium on
‘Energy, Climate, and Future Welfare – Changing
Global Dynamics’ was organized in cooperation
with the Kiel Institute for the World Economy, which
is part of the Kiel Cluster of Excellence ‘The Future
Ocean’ – also one of our partners today. Frank
Schweikert from Aldebaran Marine Research & Broad cast is on board again as well. His dinner speech
two years ago on the impact of global warming on
our oceans prompted us to organize an entire conference on the endangered habitat of the ocean.
I am very much looking forward to two exciting and
stimulating conference days and to our dinner speaker tonight, Professor Peter Herzig, the Director of

the Leibniz Institute of Marine Sciences, IFM-GEOMAR in Kiel. Professor Herzig, the floor is yours.

PROFESSOR PETER M. HERZIG
OCEAN RESOURCES AND MARINE CONSERVATION
– A SUMMARY

In his opening speech on ocean resources and
marine conservation, Professor Herzig started by
asking three questions:
– What are the ocean resources of the old and
the new generation, i.e. of the 20th and 21st
centuries?
– Do we expect to use these ocean resources?
– If so, how can we protect the marine
environment most efficiently?
His answer to the first question was, in both cases,
as follows: energy resources, biological resources
and mineral resources, though with big differences
within each category. While the energy resources
of the old generation consisted of off-shore deposits
of crude oil and natural gas – both of which still
drive the world economy yet both of which are finite
– the new generation is dominated by gas hydrates.
These gas hydrates may provide the solution to two
major problems of the 21st century, believes Herzig:
the recovery of new and largely clean energy and
climate protection through carbon sequestration
and storage. Here, however, more research is clearly
needed.
While the true biological resources of the old
generation were fish and seafood – 80% of which
are depleted – the biological resource of the 21st
century is the marine gen pool, blue biotechnology
for the pharmaceutical industry. And while the
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minerals of the old generation were off-shore diamonds in Namibia and South Africa, not to mention
sand and gravel which are also mined in European
waters, the 21st century mineral resources of the
oceans are manganese nodules in large areas of
the Central Pacific Basin – the mining of which is
environmentally neither feasible nor acceptable –
and massive sulfide ore deposits on the seafloor
which can be mined in selected areas.

For further information, please see Professor
Herzig’s slides at the Dräger Foundation’s
website (www.draeger-stiftung.de), in the
Malente Symposium XVII program.

Finally, Professor Herzig gave his audience three
“golden rules” for ocean resource recovery as takehome messages:
– Research has to be the basis for what we do in
the oceans in the future: from scientific knowledge to political and economic decisions;
– We need a fair assessment of the risks and
chances that are associated with resource
recovery from the oceans in order to achieve a
balance between the economic use of the oceans
and the protection of the marine ecosystem;
– Mistakes made during resource recovery on
land over the past 100 years should – under no
circumstances – be repeated in the oceans.
Scientists, politicians, industry, and society need
to agree on sustainable management of ocean
resources. If we fail, we will create the next global
catastrophe. If we succeed, he concluded, it will
be to the benefit of our planet and to the benefit of
future generations who have to live on this planet.
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Welcome Speeches
XVII Malente Symposium,
October 12 – 14, 2008
Professor Dieter H. Feddersen
Member of the Board, Dräger Foundation,
Lübeck, Germany

Dr. Markus Baumanns
Executive Vice President,
ZEIT-Stiftung Ebelin und Gerd Bucerius,
Hamburg, Germany

Dagmara Berbalk
Head of Division, Protection of the Marine,
Environment Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety,
Bonn, Germany
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Professor Dieter H. Feddersen

PROFESSOR DIETER H. FEDDERSEN
EXCELLENCIES, LADIES AND GENTLEMEN,

I would like, also on behalf of Dr. Christian Dräger,
my colleague on the board of the Dräger Foundation,
to welcome you most warmly to our XVII Malente
Symposium. ‘More than Water – Oceans and Global
Responsibility’ is our theme this year – a subject
which already arose at our last Malente Symposium
on energy and climate change, yet one which we
would like to pick up on again and address in
greater depth, since we believe that our oceans
and their multifaceted significance for life on our
planet deserve greater public attention.
What effect will the rise in sea levels and increased
incidence of severe storms, as caused by global
warming, have on coastal management, not only in
the mega-cities of South-East Asia and densely
populated island groups in the Pacific and the
Caribbean, but also in the waterside metropolises
of Northern Europe? What are the likely consequences for Hamburg, Kiel and Lübeck, for London,
Amsterdam, Copenhagen, Oslo, Stockholm, for
Helsinki or St. Petersburg?
It is not only climate change which is damaging our
oceans, however, but also fishing, shipping, the
exploitation of natural resources and other human
interventions. If the oceans die, it is said, so too will
mankind die. How can we succeed in researching
and using the oceans with all their resources, while
at the same time protecting this precious habitat
from unfettered economic exploitation and its consequences?
The biodiversity of the seas is increasingly at risk
from industrial waste dumping and over-fishing.

The lack of international legal regulations means
that it is virtually impossible to prevent this or to
punish offenders. To effectively expand international
law in this area, to incorporate it into the legal systems of individual countries and to implement international enforcement mechanisms is a broad and
as yet untilled field. We intend to discuss these
and other questions over the next two days.
This year, we are devoting our attention once again
to a problem which cannot be overcome by individually affected countries on their own but one
which requires action by the international community as a whole – by politicians, business actors,
international organizations, academics, NGOs and
indeed civil society and consumers. I hope that this
symposium will enable us to bring the manifold problems, conflicts of interest and proposed solutions
further into the focus of public attention.
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Dr. Markus Baumanns

DR. MARKUS BAUMANNS
LADIES AND GENTLEMEN:

It’s a great pleasure to welcome you on behalf of
the ZEIT-Stiftung Ebelin und Gerd Bucerius to this
year’s Malente Symposium on Oceans and Global
Responsibility!
It is no coincidence that philosophy coined the
term “oceanic feeling” to describe the very subjective sensation of infinity and belonging to a
greater whole. Alexander von Humboldt, the 19th
century German explorer and scientist, defined the
geographical position of the Mediterranean as
“beneficent in its influence on the movement of
peoples and the growth of a global consciousness.” His contemporary, the German philosopher
Georg Wilhelm Friedrich Hegel, called the Mediterranean the “axis of world history” and described it
as the “conditioning and vitalizing principle of the
Old World.” He observed that oceans in general
do not divide. Rather, their most important feature
is to connect lands by the shortest possible route.
The Atlantic, likewise, has long been a symbol
of freedom, being the shortest connecting line between the Old World and the New World.
One might conjecture today that this will be no less
true of the Arctic Sea in a few years time. Considering the pace at which the northern icecap is currently melting, trans-Arctic voyages will be possible
within the next five to ten years. Using the Northern
Sea Route and the – ice-free – North-western Passage, shipping routes will be up to 40% shorter in
the future, and will thus link China to Europe and
the Atlantic in a more direct way.
However, there is a significant divisive aspect of
these developments that urgently needs to be ad dressed first. As Scott Borgerson, a former Lieu -

tenant Commander in the U.S. Coast Guard, wrote
in an article in Foreign Affairs this spring: “The combination of new shipping routes, trillions of dollars
in possible oil and gas resources, and a poorly defined picture of state ownership makes for a toxic
brew.” Russia was the first of the Arctic powers to
stake its claims over the resource-rich Arctic waters.
Canada, the United States, Norway and Denmark
are meanwhile on high alert and will follow suit.
World waters elsewhere also appear today to be
more of a source of distress among nations and
countries than one of interconnectedness. Rising
sea-levels are threatening to trigger as yet unimaginable floods of climate refugees, especially from
South-East Asia. Finally, oceans have become the
last uncontrolled dumping ground for garbage, toxic
and nuclear waste, and their natural wealth, not just
in terms of fossils but also in terms of flora and
fauna, is greatly endangered.
It is for us to decide whether the connecting or the
divisive aspect gains the upper hand in this, which
is why I am very happy to see the response to this
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conference. Our topic today and tomorrow, “More
than Water – Oceans and Global Responsibility,”
fits in perfectly with the ZEIT-Stiftung ’s funding
and operating profile. A conference at the interface
between the international scientific, political, economic and civil society sectors is long overdue. We
are extremely grateful to the Dräger Foundation for
having recognized this and for having accepted us
as partners. To close my remarks by referring once
again to Hegel and von Humboldt, I therefore hope
that just as oceans interconnect the different continents and cultures of this world, the panels and
working groups of this conference will over the next
two days lead us toward new insights and perhaps
toward a common understanding of the solutions to
the challenges our oceans are facing.

marine strategy – on 1 October 2008, following three
years of extremely lengthy and intensive discussions.
This strategy is a concept for action, developed
jointly by all Germany’s federal ministries, which
aims to achieve a better balance between the interests of use and the interests of protection, and to
better interlink the existing responsibilities and

DAGMER BERBALK
LADIES AND GENTLEMEN,

I am here today to pass on my regards to you from
Federal Minister Sigmar Gabriel, who became
patron of this symposium with great interest and
conviction, even though he is unable to be here in
person today. Your symposium is taking place at a
time when the fields of marine policy and marine
protection are increasingly moving into the forefront
of political, scientific and public attention; the subject of this year’s Malente Symposium "More than
Water – Oceans and Global Responsibility" with its
topical areas of focus is yet further proof of this. I
will be interested to see which results and conclusions we will arrive at here. I am particularly interested in view of the fact that the Federal Cabinet, at
the suggestion of Minister Gabriel, approved the
National Strategy for the Sustainable Use and Protection of the Seas – in short, Germany’s national

competencies. It follows an integrational approach,
turning its back on the outdated sectoral mentality;
all disciplines have a joint responsibility here. First
and foremost, the national marine strategy relates
to the German territorial waters of the North and
Baltic Seas, yet maritime policy is in all cases a
national, regional and international policy too. In our
own German interests, we are also dependent at a
regional European level, and worldwide within the
framework of the international community of states,
on finding appropriate solutions to the conflicting
goals of worldwide use and protection of the seas.
It is a question, as the title of the symposium rightly
emphasizes, of global responsibility.
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New insights and common

understanding
The European Union has also recognized the need
for a global maritime policy in which the commercial
use and protection of the oceans are contractually
laid down. The EU Commission’s Blue Paper for an
integrated maritime policy for the European Union
is now ready for implementation, and the German
government is currently developing a corresponding
national integrated maritime policy. The national
marine strategy of which I spoke just now is a first
building block of the future integrated German
maritime policy.
I would also like to mention at this point the European Marine Strategy Framework Directive, which
entered into force on 15 July 2008; it is intended to
be the environmental pillar of the European maritime
policy. We are obliged to implement the Directive
in two years; the aim is for the marine environment
to achieve good status by 2020. To this end, national
strategies shall be developed in the individual member states using the ecosystem approach; this requires an integrated cross-sectoral protection con cept designed to ensure that current and future

generations use our seas sustainably. Both – the
national German marine strategy and the European
Marine Strategy Framework Directive – represent
our attempt to find answers to precisely those
questions that will be debated here today and
tomorrow.
The future of our society depends to a very large
extent on the status of the world’s seas. They are
among those habitats which are intensively used but
receive little in the way of protection. The oceans play
a key role in climate development and potentially
offer considerable opportunities through the use of
as yet largely undiscovered, untapped and immeasurable quantities of natural resources on the sea
bed. At the same time, however, they pose wideranging and little-known dangers and risks. If we
do not wish to jeopardize our society’s future, we
must not regard the seas and oceans purely as an
economically quantifiable value and resource, but
must recognize, respect and preserve their value
as a part of nature. I wish you an interesting conference.
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Thank you very much for the kind invitation. I am
much honored to be here and very pleased to talk
about “Exploring the Unknown”, because this is
what scientists do best and like most. Oceans are
an integral part of the earth; they are linked to the
atmosphere, and to the land. To unravel this interplay between the different components of the
earth’s system is not only scientifically challenging,
but also very important if we are to understand the
future of our earth. Another aspect is the ocean’s
vast biodiversity. Humankind relies on this biodiversity, on the different types of plants and animals,
not only for food but also for natural materials and a
multitude of ecosystem services. We therefore need
to understand and treasure the biodiversity in the
ocean. Last but not least, exploring the depths of
the oceans means discovering an unknown area. We
know very little about the deep ocean, its trenches,
mountains and endless plains; we have only just begun to understand this part of our world.
The first global climate models in the 1970s did not
take the ocean into account. Subsequently, a flat
and shallow “swamp” ocean was added. We kept
improving our modeling and, in the second assessment report of the IPCC, the ocean became deeper
and included currents and transport of heat. In the
third assessment report of the IPCC, the transport
and uptake of CO2 into the deep ocean was considered. The fourth assessment report included vegetation on land, and I dare say the next big step will
be to include vegetation in the sea into our models
in order to arrive at better predictions of future
climate changes (figure 1).
The ocean is indirectly and directly endangered
by human activities. The warming of the ocean will
alter the current systems and the stratification of

the water masses. This will impact the transport
of heat on earth. The rise in temperature will also
affect the distribution of organisms: those that are
sensitive to warm waters will move to the north.
In areas like the North Sea, for instance, organisms
that could not survive here in the past, because the
winters were too cold, are now surviving quite well.
Melting sea ice and glacial ice sheets represent a
major problem. This is affecting the ecosystem, but
it also affects sea level. Sea level rise is caused by
both the warming of the ocean (because it expands
when it gets warmer) and the additional water from
the glaciers. It is very complicated to actually predict
how much sea level rise we must expect in the next
decade or two.
Increasing CO2 in the atmosphere has another
effect: it acidifies the ocean. This alters certain
chemical and biological processes in the ocean,
though we have very little understanding as yet of
what will happen in a more acidic ocean.

Figure 1
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Besides these indirect effects, we also have direct
human impacts. A number of these have already
been mentioned: massive changes in biodiversity
due to fishing; the introduction into our coastal
waters of alien species as a result of shipping, the
exploitation of resources that harm the environment; coastal constructions such as wind power
plants and other buildings; shipping accidents, and
pollution by toxic substances. We cannot say that
the ocean is still in pristine condition; we have
already changed it quite a bit in coastal areas.
First, we should take a look at the equipment required for marine research. This is nearly as complicated as that needed for extraterrestrial research,
because the deep ocean is a remote place that is
difficult to access. Research vessels are the most
important work platforms for marine science. Take
for example, the “Polarstern”, the ice-breaking
research vessel operated by the Alfred Wegener
Institute for Polar and Marine Research. It is a
swimming laboratory, like all other research vessels

Figure 2

in Germany, for taking samples and measurements
in the deep ocean and polar oceans. These ships
have to be able to deploy very complicated and
heavy pieces of equipment, and, of course, they
have to be stable in heavy seas. We often work
for weeks or months in really rough weather,
which is more than a normal commercial ship has
to endure. ((Abb.))
Some examples of the modern sampling and measuring instruments that we use are remotely operated
vehicles (ROV), deep-sea landers, deep-sea drill
rigs and automated underwater vehicles (AUV)
(figure 2). The first ROV, an underwater robotic
instrument able to dive to depths of 4,000 meters,
was installed in Bremen. It has been in operation
for some years now and has produced many excellent results. These instruments are put into the sea
with an umbilical cord and carry out sampling and
experiments on the sea floor while being controlled
and observed by cameras on board the ship. One
of the latest additions at the IFM-GEOMAR in Kiel
is the ROV 6000. It can dive to 6,000 meters – one
of only three in Europe capable of this – and we
have high expectations of this new instrument.
Deep-sea landers are another type of system.
They are deployed over board, sink freely to the sea
floor, carry out pre-programmed experiments, sample
and come back when called by acoustic signal.
Another new type is an AUV, an automated underwater vehicle, that also follows a pre-programmed
path, takes measurements along the way and then
brings the data back. Such a system is now in operation in Kiel and is being developed in other institutes, too. A deep-sea drill rig has been developed
in Bremen. It is deployed on the sea floor and is
able to drill up to 70 meters into the sediment to
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retrieve cores for geological and paleoceanographic
studies. Normally one would need a drill ship for
such operations. The depth to which this system
can drill is limited, however, compared to that of
a drill ship.
All of these instruments are highly complicated and
sophisticated, so it would seem that we are wellequipped to explore the deep ocean. Satellites
scan the surface of the ocean and are also able to
receive data from measuring systems and transmit
them to shore. Glider systems drift in the sea, measure and send their data via satellite back to the
home laboratory. We deploy floating systems and
moorings with instrument packages that can also
send their data back to shore via satellite. Finally,
there are deep-sea systems that sit on the sea
floor, measuring and transmitting their data back to
shore through glass fiber cables, or releasing data
when they are brought back. Despite all this instrumentation we have so far seen only a very, very
small part of the deep ocean.

Figure 3

I believe the future of deep ocean research will
consist of measuring systems on the sea floor that
transmit their data to shore via cable and can be
controlled and monitored from the home laboratory.
However, this is still the future; there are only a few
systems in operation yet. One of them is “Antares”
that was designed by French scientists to give early
warning of earthquakes in the Mediterranean.
Others serving the same purpose are situated on
the US West Coast and in Japan; there is also a
tsunami early warning system off Indonesia that
was installed by German institutions following the
devastating tsunami in winter 2004. These systems
are too large and too expensive for one nation only
and require concerted international efforts. I will
return to this issue later.
Having outlined the problems of how to research
the ocean, let me now turn to a scientific subject –
the warming of the Arctic. Arctic warming is an
issue of deep concern for the global climate and a
topic of intense research at my institute, the Alfred
Wegener Institute for Polar and Marine Research
(figure 3).
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This map shows the predictions of warming in the
last decade of this century (2090-2099) from the
fourth IPCC assessment report. The Arctic is warming up twice as fast as the rest of the world. For
this reason we consider the Arctic to be an early
warning indicator for global change and will have to
observe it particularly carefully. Comparing satellite
pictures over many years shows that ice coverage
is steadily declining. The loss is on average eight
percent per decade. The sea ice cover in the Arctic
decreased dramatically between the years 2005
and 2007 alone. 2005 was already a year with very
little ice cover, and in 2007 a record low of sea ice
cover occurred. In fact there is much less ice than
the models predicted. The important question is:
What are the consequences of the sea ice disappearing at such a rate? Amongst other less positive
aspects that I will describe later, this could also
present an opportunity for us, because it may open
up new sea routes on the Northwest or Northeast
Passage. However, one must remember that the
Arctic will still be frozen in winter, while even small

Figure 4

amounts of sea ice still present a hazard to ships in
summer. The sea routes will not be suddenly free
of all obstructions.
This year, in 2008, there was somewhat more ice
than in 2007, but the ice coverage in the Arctic
Ocean is still very low. Nevertheless, the slight
increase led to some very interesting and different
interpretations in the media. One newspaper titled
“The melting of the sea ice has stopped, we are
back on an upwards track”, while another news paper claimed “The sea ice is still very low, and the
Arctic Ocean will be ice-free in a couple of decades.”
This is a typical example of how the glass can be
seen as being half full or half empty. It is very difficult to say what is going to happen in the next
decades.
The sea ice has many important roles (figure 4).
The first is that ice insulates the relatively warm
waters of the ocean surface against the atmosphere and blocks evaporation. Thus sea ice prevents the exchange of heat and moisture between
atmosphere and ocean. The sea ice has a strong
albedo (backscatter); it reflects sunlight back
into space and therefore prevents warming of the
earth’s surface. If there is no sea ice, the dark
ocean surface will absorb more sunlight, leading to
greater warming of the surface waters and, in turn,
to increased melting of the ice – a positive feedback loop. Last but not least, the sea ice is also
home to many animals and plants. Polar bears are
one prominent focus of public attention; but the
ice also harbors many small plants living in, around
and under the ice. They are an essential basis
for the food chain in the Arctic Ocean. If the ice
disappears, the entire diet of larger animals will
also change.
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It is not only important to know the extent of the
sea ice but also its thickness. To measure it, one
can start in the traditional way and drill a hole into
the ice. This is an extremely tedious method that
makes it very difficult to obtain sufficient data.
Other methods employ measurements taken by
submarines. They are usually done by the military,
and we already have access to some of the data
from submarines. The next development is an electro-magnetic probe. It is carried by a helicopter or
low-flying airplane and measures the air/ice and
ice/water boundaries. This gives relatively good
and detailed measurements of the ice thickness.
Hopefully next year the CryoSat Satellite will be
launched and give us a much greater overview of
the Arctic sea ice than has been available so far.
However, ice thickness data from the satellite will
not be as detailed as data obtained by ground
measurements.

using the electro-magnetic probe. The graphs show
frequency distributions of ice thickness for different
years. In 1991, the most frequent ice thickness
was 2.5 meters, while in 2004 it was only 2 meters
(figure 5). We are forced to conclude that the area
of sea ice is not only shrinking but is also thinning.
We now have to find an answer to the big question:
What happens next (figure 6)?

This is data on ice thickness, measured between
1991 and 2004 by the Alfred Wegener Institute

In this model the observed data are shown in red;
the blue line indicates the average of several model
runs. If we assume a steady decline and extrapolate
linearly to the end of this century, we would still
have sea ice at the North Pole in 2100. The model,
however, predicts a sudden drop in ice coverage
caused by the positive feedbacks mentioned earlier.
If this sudden drop actually occurs, we will run out
of sea ice in the Arctic in about 30 or 40 years.
Let me give you just a simple explanation: if we have
very thick ice in winter, it can melt in summer – the
ice gets thinner, but it still persists and ice cover
remains on top. If we start with thinner ice in winter,

Figure 5

Figure 6
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it may melt completely in the summer. This may lead
to a positive feedback loop with warming of these
waters as explained above and even less ice formation the following winter. An accelerating decrease
in ice cover over the next decades may occur.
We do not really know yet how likely such a development is; we also do not know how it may be
modified by increased evaporation and increased
snowfall.

is going to happen depends very much on the developments over the next decade. In less than ten
years time, we will know the direction in which the
system is moving. Since this is not a very long time,
we need to observe the developments in the Arctic
very carefully in order to be prepared for the impending changes.

Future development depends on the remaining ice
volume and ice thickness and, of course, on natural
temperature variability. Temperature records for the
Arctic Ocean show an oscillation within a cycle of
approximately 60 years from a warm period in the
1930s to a cold period and, now, a warm period
once again. If another cold period were now to
follow, the sea ice might be rescued. If global
warming proceeds as predicted, however, it may
override the temperature decline of the cold period,
with the result that the sea ice would be lost. What

I want to show an example of how changes in the
sea ice are not just restricted to the surface, but
are transmitted to the deep ocean as well (figure7).
The yellow star indicates a long-term deep-sea
obser vation station; it is called the “Hausgarten”
and is the world’s northernmost regularly sampled
station, located between Greenland and Spitzbergen. It lies at a depth of between 1,000 and 5,500
meters and is situated at a very sensitive gateway
where the warm water from the Atlantic enters the
Arctic Ocean. The station is equipped with various
moorings and is sampled regularly, sometimes
by ROVs.

Figure 7

The station measures chlorophyll on the sea floor
as an indicator of microscopic plant material that
sinks from the surface ocean to the sea floor and
provides a source of food for animals at the bottom.
Since 2001, we have found a decrease in the
amount of this plant material on the sea floor. Over
the same period, temperatures have increased even
at depths of 2,500 meters, and the ice edge has
retreated towards the North. Since much of the
biological productivity is connected with the ice
edge, this has resulted in less plant material sinking
to the sea floor. The large organisms at the bottom
have started to disappear, probably due to the lack
of food. This indicates that the changes in the surface water are rapidly transmitted to the sea floor.
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The ocean is an interconnected system, and the
deep ocean is closely linked to the processes at
the surface. However, even after nearly a decade
of observations, we still do not know whether
this is simply natural variability or actually a trend
indicating climatic change.
The Arctic Ocean has been at the center of a
dispute in recent years because of its oil and gas
resources. In August 2007 the Russians planted a
flag at the Lomonosov Ridge to claim an Ontariosized swath of the ocean floor at the North Pole as
their exclusive economic zone. The Canadians protested, saying this isn’t the fifteenth century – you
can’t go around the world and just plant flags and
say ‘We’re claiming this territory’. Denmark also
complained because the Lomonosov Ridge may be
connected to Greenland, meaning that the North
Pole may belong to Denmark. This dispute is on going and will occupy us for some time.

Figure 8

There are rich raw material deposits in the Arctic
Ocean (figure 8). The yellow dots indicate oil and
gas resources that have already been identified,
while the red (gas) and green (oil) dots indicate
expected resources that have not yet been confirmed. It is not easy to drill in the Arctic Ocean to
analyze these potential deposits. The “Polarstern”,
with the help of the icebreaker “Oden”, measured
a seismic profile of the Lomonosov Ridge in 1991.
These seismic data made possible the first drilling
in the Arctic Ocean; the sediment cores indicated
that the Arctic was a warm greenhouse ocean
55 to 34 million years ago. We also saw that the
stepwise cooling of the Arctic was synchronous
with the expansion of the Greenland ice 3.2 million
years ago and the East Antarctic ice sheet some
14 million years ago. We are certainly keen to
further investigate past climate change in the
Arctic in order to understand the processes that
controlled it. Others are interested in exploring the
oil and gas deposits, but we all have a common
interest in drilling into the sea floor of the Arctic
Ocean.
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The ocean poses a

threat
We discovered traces of a series of earthquakes in
the Arctic, and volcanism in the Arctic mid-ocean
ridges was found recently. At the Gakkel Ridge we
observed masses of ash, indicative of volcanism
underneath the ice. We do not know whether the
organisms living at these active volcanic sites in the
Arctic are similar to those at hot vents in an ocean
without ice cover or whether they are different. The
deep Arctic Ocean is still one of the most unknown
parts of our earth. We know it contains large resources in a highly vulnerable environment. Since
we know so little about it, it is difficult to envisage
sustainable and careful exploration of these re sources. How can we safeguard the balance
between utilization of resources and the safety
of this environment?
Let me end by stressing that the ocean is an essential part of the future of human society.
We have many untapped resources in the ocean,
and we need to understand it much better than we
do at the moment, if we are to be able to use it in
a responsible and sustainable way. The ocean also

poses a threat, especially to the ever-growing
coastal populations, in the form of tsunamis, hurricanes, sea level rise and toxic algae. Finally, the
ocean plays a very important role in global climate.
In order to tackle the extensive challenges that lie
before us, it is important and high time for us to
overcome national boundaries and develop programs
with an international and strategic focus. The institutes within a country and across borders need to
cooperate in joint programs to a greater extent than
they have done in the past. We need to find ways
to optimize sharing of our expensive and large
infrastructures. There is, for example, a proposal
to build a European drill ship for the Arctic, the
“Aurora Borealis”; it is obvious that such large
equipment can only be run jointly by several nations.
Last but not least, I believe we have to link research
in the public and private sectors much more efficiently. We have common interests, and can make
much better progress if we combine our efforts,
especially in such difficult environments as the
deep ocean and the Arctic Ocean. Thank you
very much!
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Professor Jacqueline McGlade

About two weeks ago, my agency brought out a
report on the impacts of climate change. Reading
this report can seriously damage your health, be cause everything is going in the wrong direction. If,
like me, you meet many climate skeptics, this report
is a useful tool because you need to have a whole
range of indicators and signals to persuade even
these skeptics that maybe there is something to
this climate change idea. But we are hopefully a
well-informed audience; we do not do policy-based
science but rather science-based policy, and I am
going to work on that principle. So let me give you
a brief overview of all the areas in which we are either implicitly managing the oceans or are explicitly
required to do so by various policy instruments,
and let us also look at the way in which economics
sometimes intervene in the way we wish to manage.
When you meet skeptics and they talk about climate
change, they often point to the fact that it has all
happened before. But we really have to talk about
the last 50 years, and the IPCC has certainly de monstrated the high level of anthropogenic impact
we have had on the particular change in green house gases that we see at the heart of the climate
change debate. The reason I raise this is that in the
last couple of weeks the Global Carbon Project
has brought forward some more reality checks
which tell us that, in terms of observed pieces of
evidence, we have in the last three years been outside of any one of the “business-as-usual” model
curves from the IPCC. I therefore think it is incredibly important that as a community of academics,
scientists and technologists we continue to remember that although models are important, observations
are equally important. I really do endorse what Karin
Lochte said about needing at this moment to have

as much real observation as well as models to help
our case.
The more worrying element in the context of carbon
dioxide emissions and their faster rise, however, is
the fact that our terrestrial and marine sinks are becoming less efficient. Back in 1960, 400 kilograms
of every ton emitted would remain in the atmosphere.
That figure has now risen to 450 kilograms. We can
see that the oceans in particular are doing less well
than they have in the past. This is one of the fundamental principles of how the planet operates. The
loss of efficiency and sequestration of carbon – the
absorption of carbon – is really a very serious issue.
We also have to deal with the concept of long time
lags. Even if we fix things now, we are going to be
dealing with sea level rise for at least 50 to 100 years.
We are going to be dealing with many, many artifacts that accompany sea level rises, and will effectively be making decisions on a day-to-day basis
about whether we should adapt to larger flood de fenses or whether we should retreat. The state of
planning in Europe and the state of our climate
change adaptation planning is very, very low. In the
Netherlands the discussions about risk coverage is
obviously at a very high level, but in most other countries it is pretty much fixed on one or two sectors,
mainly water and, maybe, some coastal flooding.
But there has rarely been an attempt by any one of
our European nations to put forward an integrative
view of how adaptation and vulnerability will be
dealt with in the future. Flooding will happen. Most
catastrophic flooding will not happen here in Europe,
but in other parts of the world. But I think we will
see – and this is certainly backed up by insurance
companies like Munich Re and others – that the
cost of it is simply going to grow exponentially.
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More importantly, however, there are other signals
that we need to pay attention to. Karin Lochte talked about one in the Arctic arena which is where
we think about the thermal hyaline circulation, but
there are many other signals around the world. The
sad fact is that today we do very little monitoring of
these potential tipping points, which means that we
lack knowledge. If you translate this situation into a
business context, it is clear that nobody would ever
want to run a company with the small amount of in formation that we are actually trying to manage the
planet on. We are managing uncertainty, and we
have to be very careful not to make fear the basis
for such management. Instead, we have to try to
continually backfill with information to give a sense
of security that the kinds of policies that we have
and that the kinds of legal instruments that we will
be putting in place really will resonate and fix some
of the problems.
I draw your attention to the Greenland icecap. This
is because – as many people know – the icecap is
one of the places where we can collect information
that gives us the long time frame we need. It tells us
that the last 10,000 years have been spectacularly
stable, but also shows us just how much ice has
been flowing out from the Greenland icecap into
the ocean in recent times. This is of course very
significant because this is ice that is not in the
ocean but sitting on land, so its melting makes a
difference to sea level rise.

I want to focus on what this sea level rise means to
people in their local environment because, at the
end of the day, managing the oceans actually means
managing people and people’s and companies’ ex pectations. If we think about Greenland itself, what
does it mean to the local people? It means quite
frankly that their way of life is coming to an end.
They can no longer hunt in the way they used to,
the sea is unstable, they cannot take their dogs and
sleds out at the times they used to, nor can they
get to their fishing grounds because the ice is too
large for them to get around in their small fishing
boats. So many of the communities now have to
look for other ways to make a living.

Greenland, with its young and barely educated
population of 54,000 people, has only five lawyers,
and faces a very interesting choice; in fact, they are
voting now on self-determination. Do they want to
join the big economic world and have open-cast
mining for aluminum and many minerals? Greenland
has a wide array of very valuable minerals. It is not
clear how Greenland would be able to run itself as
a country. Due to climate change, Greenland has to
make decisions about governance today. They have
to make decisions about where to put their fishing
industry, their minerals industry and many other
elements. As the ice retreats, fisheries will move
northwards, and we could very easily – if we are
not careful – repeat the mistakes of the southern
Atlantic and other places by allowing fishing fleets
in too quickly. We will end up with a boom-andbust cycle instead of a kind of stable, well-estab lished eco-system. Climate change will expose us
to many terrestrial risks. In the oceans we still do
not know what many of these security risks are.
Let me now turn to how we motivate management.
Much of our policy throughout the world entails a
cost element – the costs of action and the costs of
inaction. We know that this calculation has caused
a lot of reaction because of the Stern Report which
put forward some mitigation arguments when it came
to the costs of inaction. But there is also another
side to the coin: How do you actually value things
which are priceless? We really will suffer fundamentally within the policy world if we try to measure
things which are immeasurable. For example, we
can see how difficult it is for people who have to
per form an environmental impact assessment in
which they have to weigh up the respective worth of
human lives and health, hectares of coral reefs, the
uniqueness of a particular ecosystem, endangered
species, oil and gas exploration. And yet, somehow,
all of this is supposed to fit together. What do we
do? We end up doing a cost-benefit analysis. In
mainstream macroeconomics, this approach works
very well when you can actually attribute costs. The
difficulty is that from a practical purpose we can
barely justify or put on paper what the benefits are.
And this means that we routinely apply the costbenefit analyses in very inappropriate ways. When it
comes to the oceans, this is very much the case
because they are virtually devoid of human beings.
If we want to improve the picture, we can introduce
another set of policy instruments, the life-cycle
analysis. But again, we have a fundamental problem
with this, because depending on what questions
you ask you actually can get very different answers.
For example, eating fish can be very healthy. On the
other hand, sometimes fish bioaccumulated a lot of
heavy metals, which is not healthy. In other words,
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you get conflicting evidence depending on what
kind of question you ask. On the whole, we are
actually ill equipped to put in place policies which
are based on sound fundamental economics, particularly when it comes to the oceans, where there is
a large vested interest and where the sort of natural
observation from the human population side really
does not exist. We have to focus on what the benefits are. We need to be careful about which discount rates we use. Basically, we have to start with
the concept of equity. We have to start with equity
as it is as much the right of the whales as it is the
right of people and commercial companies to
exploit the ocean.
This underpins what in Europe we feel is a fundamental way to take policy forward, and that is the
precautionary framework. One misunderstanding
about the precautionary framework is that it is the
menu for inaction. Quite the opposite – it is actually
a way in which you can raise the flag and say “think
again”! And it should be invoked again and again,
because sometimes the policies we have in place
just do not work. Therefore, it is very important that
we do not simply think that once we have a policy
in place we can walk away from it. Fisheries are the
classic example of this. The other thing about the
jurisprudence network or framework is that we have
to use needs to reflect the goods and services that
ecosystems provide. At the moment we do not really
have a legal framework that takes into account both
the goods and services of ecosystems and the ethical sides. It is a robust context for policy. In Europe
we are rather careful about how the rights-based
approach has been embedded, but it is not explicit
enough when it comes to the rights of nature. For
example, we see Marine Protected Areas (MPA)
that are not really protected. They are designated

as a defined chunk of geographic land, but in fact
the rights of organisms to co-habit are not really
part of the way in which the MPA is actually set out.
We have to look for alternative forms of governance,
and here we need international cohesive legislation.
I just quickly want to look at three issues of policy
concern. One has to do with our energy demand
and how the oceans are going to get brought into
that discussion whether we like it or not. We have a
world population that is growing; we have oil which
pretty much dominates the way in which that population lives on the planet. Peak oil has essentially
been reached or is about to be reached – there may
be some debate on this – but the easy oil itself has
gone. As Karin Lochte and others have said, we
will have to move off into deep water. But deep
water brings its own problems. As the latest report
from Douglas Westwood points out, offshore gas
and oil production will increase. As we become
more and more dependent on this, however, the
depletion rate will become much more of a knife
edge. It is actually much more expensive to go out
there and get oil and gas from these places. We
also have an aging infrastructure. The North Sea
alone has many, many installations which are
operating well beyond their normal life. They are
in need of either decommissioning or repair but
we do not have enough people out there to do
that, and we are also short of steel and many other
raw resources.
Carbon capture and storage is all very well in the
Norwegian context. But it is another matter entirely
when you consider some of the international conventions and ask whether you can actually sequestrate carbon dioxide in the open ocean. The same
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goes for pouring iron filings into the ocean as well.
There are many discussions about this but I am not
entirely convinced it is legally possible. The oceans,
on the other hand, have yet to be properly tapped,
particularly in terms of tidal and wave power. Each
country in Europe has different renewable potentials, particularly on the ocean side. This really begs
the question of what our policy in Europe is when it
comes to setting national energy priorities.
The Arctic is another place where we could easily
fall foul of national desires. Yes, there is a cake to
be divided, but who has yet decided whether it is
only coastal states that will have a piece of that
cake and who will decide how it will be divided up?
Is the Seabed Commission able to do it? Will the
Law of the Sea hold? The “Ilulissat Declaration”
claimed that it would, but three or four weeks ago
the Nordic Council was not quite so clear. They
were saying that maybe the North East Atlantic
Fisheries Commission (NEAFC) should be the
organization that will take over fisheries in the
Arctic when the sea ice retreats. My question then
is, would you want an organization that is already
overseeing the demise of most of the fisheries to
take over also the Arctic?
I believe that we have time to think carefully about
how to manage the Arctic; this is not something we
should rush into. In other words, let us not allow
the political urgency to make us find a solution too
quickly. Let us actually try and bring all of these
elements together so that the Arctic does not be come one of these sectionalized places where the
management of one sector becomes part of the
other’s problems. I say this because I am the cochair of something called the “Assessment of the

Assessments”. I report to the General Assembly of
the UN, and our job was to review all the marine
assessments in the world. In actual fact, we didn’t
review them all, but we did sample them. Our report will be issued in the spring, and we looked very
carefully at how assessments were done, how policy
was driven and how management implementation
was driven. In other words, we looked at the credibility of the science, its policy relevance, how it
was communicated, its legitimacy, who was involved and, ultimately, how useful these assessments
were. I will not give you the answers now, but I can
tell you it was a very sobering experience. If you
wanted to oversee the demise of resources you
would put in place what we have. I do not think
there are many curves or fisheries which are going
up – the majority are going down. It is a very sad
state that we have got ourselves into, and yet the
science can be considered to be excellent. The
models can be considered robust. The observations
can be considered adequate.
There are, of course, still many uncertainties. One
major thing that none of these fisheries models
have really taken into account in management terms
is the big stresses. The climate change stresses,
UV radiation, acidification, shipping and all the
other activities, the kinds of ways in which commercial fishing is moving with climate change. These
are really serious spatial problems which show us
what is happening today, but we can only guess
what is going to happen in the next few decades.
So we have seen this overall collapse of global
fisheries despite the best management intentions.
There is not a fishery around which does not have
the imprint of human exploitation on it. Many things
have actually gone to what we call post-peak. There
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are all kinds of things wrong about the way in which
we are managing our resources. And we are certainly not taking into account these big climate
change images that we see.
Much the same applies to coral reefs. It is pretty clear
that in the next few years this valuable resource will
go one way or another. Either temperature changes
and acidification will bring about the demise in many
coral reefs or we will do it through human exploitation. One way or another, the future looks very
bleak for many of them. The process itself is very
well understood, yet there is less knowledge about
how reefs recover. There are some places where
recovery occurs, but overall we know that these
things have happened periodically. The question is
whether they are likely to recover or not if additional
strain is put on the coral reefs? These are some of
the possible future scenarios we could paint given
the IPCC approach.
In the end, it comes down to the fact that the oceans’ chemistry is beyond us. It is such a large-scale
issue, yet there are people who want to manage the
oceans in the future by pouring iron and other kinds
of things into them. As I mentioned earlier, I am
not entirely sure this is legal, but if you were to do it,
how successful would it be to pour iron filings in,
in an attempt to stimulate the draw-down of carbon
through primary productivity? One has to weigh
that up against the kind of global chemistry that we
know is in many cases already on a downwards
curve in terms of acidification.
Other oceans, like the Baltic, over a number of years
have been suffering from a combination of landbased pollution, climate change and human management or mismanagement of fisheries, resulting in
the concatenation of all three. The outcome in the
case of the Baltic Sea is that it is filled with species
that are not endemic, with many invasive alien species,
with high levels of nitrification, and algae blooms. On
paper we now have the Helsinki Commission Baltic
Sea Action Plan, an ambitious program to restore
the good ecological status of the Baltic marine
environment by 2021 which was adopted in November 2007 and which represents also a very good
assessment of the environmental status of the Baltic. And yet the reality is, we do not have a fishery
that could support any size of population, and the
marine environment does not look very healthy either.
In other words, you can have the best science and
the best assessment processes, but if you do not
check reality every now and again, you may actually
find yourself with this sterile and dead world.
The final part is about observation. We cannot continue to manage our oceans without information.
Kopernikus is the European contribution to the big

global environmental observation systems. This is
our best and last chance to do something together
at a European level and not, so to speak, at a national level. We hope that it will bring many benefits to
understanding how the ocean can be properly managed, how we can intertwine the Law of the Sea at
UN level, the Seabed Commission, the national
requirements and so on. There are no guarantees,
but unless we have observing systems, we are not
going to be very well off.
In the Arctic, for example, we see an accumulation
of PCBs and DDTs, not only in the seal or fish
population but also in the human population, as a
result of transportation and the way in which the
basic ocean and air circulates. Ten times the World
Health Organization’s limits can be found in the tissues of females in East Greenland. Essentially, these
are toxic doses. Breastfeeding children – if you are
eating seals and fish which is all you can do be cause there are no supermarkets – is essentially a
death wish for your children. Where is this toxic
pollution coming from? It is coming from a wellregulated part of the world, from Europe. We are
supposed to regulate our pollution, indeed we do
regulate our pollution at the level of installations,
yet marine and air transport mean that basic particles and pollutants are arriving in other parts of the
world. The cost-benefit analysis for our pollution
regulations does not take this aspect into account.
If we are going to manage the oceans properly, we
also have to manage the long-range impacts of
what we are doing in Europe, North America or
China – wherever we are. If we are not very careful,
the Arctic will ultimately become a place devoid of
even the normal kind of inhabitants, not just humans.
We need to have accounts, here in Europe and
across the world. We have agreed on a formulation
to establish resource accounts now as part of the
statistical reporting alongside of GDP. But we also
need a way in which to rebalance the evidence that
is brought in to manage our oceans. I say that because people who are in close contact with the
oceans sometimes know a lot more than people
who sit in Brussels and Washington and other
capitals around the world (I say that with the ut most respect, having been and being one of them
myself); I am talking in particular about indigenous
peoples, peoples who actually depend upon the
oceans for their livelihoods. We need something
like the “Eye on Earth” which we started here in
Europe, a sort of global citizen observatory to supplement all the wiz banks, satellites and everything
else that we have got. We need people who care
about the oceans to be part of the way in which we
manage the oceans. Thank you!

40 |

KAPITEL |

UNTERKAPITEL

Governing the Oceans:
Risks and Potential Conflicts
Hon. Tullio Treves
Judge of the International Tribunal for the
Law of the Sea, Hamburg, Germany;
Professor of International Law,
The State University of Milan, Italy

Researching the Oceans:
Exploring the Unknown

Professor Karin Lochte
Director, Alfred Wegener Institute for Polar and
Marine Research in the Helmholtz Association,
Bremerhaven, Germany

| 41

The Honorable Professor Tullio Treves

"GOVERNANCE" AND THE OCEANS

The concept of “governance” is not part of common
legal parlance, even if lawyers, under pressure from
political scientists, have started using it. “Governance” contains something more than “government”. It
includes the idea of “good” government, government which serves the general interests of those
governed on the basis of common values. The idea
of “government” encompassed in that of governance is not identical to the concept used under that
name by lawyers. It has no reference to doctrines
such as the separation of powers. It alludes to all
forms of regulation and enforcement of such regulation in a given area or on a given subject.
THE PRESENT SITUATION OF OCEAN GOVERNANCE

The oceans are governed by international law. This
is the law developed customarily, or by agreement
between the subjects, within a non-hierarchically
ordered society made up of independent actors,
mostly states. At least traditionally, states have an
instinctive interest in self-preservation and the expansion of power rather than in pursuing the common good. Essentially, the core rules of international law tend to guarantee the preservation of states
and the development of their activities, while avoid ing clashes. The common good, from a traditional
international law standpoint, is only a question of
avoiding clashes.
The traditional, mostly customary, international law
of the sea reflected this. It provided for the protec tion of the state by recognizing its sovereignty –
with a modest concession to other states’ interests
of innocent passage – over a narrow band of sea
adjacent to the coast (the territorial sea), while
affirming that all states have equal and free access

to the rest of the sea (the high seas) for the purpose of utilizing it for communications and for the
exploitation of resources The abundance of those
resources, in proportion to the efforts needed for
their appropriation, meant they were considered
inexhaustible.
While the essence of the international law of the
sea remains the same, the situation I have just described reflects a long-distant past. The international
community has made substantial progress in developing, through international law, the governance
of the oceans. The complexity of the interests involved is mirrored by the governance tools adopted.
This is due not only to the added complexity and
variety of the interests of each state, but also to the
emergence of common interests whose importance
has been, or is in the process of being, recognized.
Adopted in 1982, the United Nations Convention on
the Law of the Sea has been in force since 1994
and now binds 154 states and the European Community; it is the principal, though not the only,
instrument developed to ensure ocean governan-
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ce. The convention is based on the acknowledgement, stated in the preamble, that “the problems of
the ocean space are closely interrelated and need
to be considered as a whole”, and aims to contribute to the strengthening of “peace, security, cooperation and friendly relations among all nations” by
establishing “a legal order of the seas and oceans”.
Twenty-six years after its adoption, UNCLOS is still
regarded as the “constitution of the oceans”, as the
text of reference for all questions involving the seas
and their uses. Before examining the risks and
potential conflicts in the governance of the seas, it
seems useful to survey briefly the most important
characteristics of the present regime, in light especially of UNCLOS. The main aspects of this regime
concern rules, cooperation, institutions, and the
resolution of conflicts, which I will consider in turn.
A) UNCLOS lays down a global set of rules concerning principally:
a) the maritime zones of states and their
spatial limits;
b) the rights the coastal state and, respectively,
other states enjoy in each zone, and the approach
to be followed for resolving conflicts between
those rights;
c) principles for protecting the marine environment;
d) principles for conducting marine scientific
research.
The main innovations introduced concern new maritime zones, especially the exclusive economic zone
and archipelagic waters, which develop the recog nition of coastal states’ interest in the resources of
the adjacent waters, started with the full recognition,
in the 1958 Geneva Convention, of their rights on

the continental shelf. The balance between the
rights of the coastal states and those of other
states is carefully maintained in very complex
provisions.
The provisions for principles concerning the preservation of the marine environment are prescient
and innovative as they incorporate, for the first time
in treaty form, concepts that later, especially through
the Rio Conference of 1992, were to become the
core of international environmental law.
The rules governing marine scientific research
recognize the key importance of research and, at
the same time, the concerns of coastal states with
respect to their resource and security interests.
B) UNCLOS sets out a framework for cooperation
concerning, above all, fisheries and the protection of
the marine environment. As regards fisheries, co operation is indicated as a tool that can be used to
help the coastal state to prevent the overexploitation of fisheries under its jurisdiction (art. 61, para 2)
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and, especially, to obtain the rational exploitation of
fisheries on the high seas (articles 118-119). These
are only the most visible manifestations of a “duty
to cooperate” which has been described by the
International Tribunal for the Law of the Sea in the
Mox Plant provisional measures order of 2001 as a
“fundamental principle” for the prevention of pollution, (ITLOS reports 2001, 95, para 82).
C) Institutions and cooperation within institutions
are regarded by UNCLOS as being of the utmost
importance in order to achieve its goals. Not only
does the Convention provide for the establishment
of four new international institutions – namely the
International Seabed Authority (the Authority), the
International Tribunal for the Law of the Sea, the
Commission for the Limits of the Continental Shelf
and the Meeting of the States Parties – it also encourages the setting up of new organizations, especially in the field of fisheries and for the protection
of the marine environment. Moreover, it entrusts
existing organizations, especially the International
Maritime Organization (IMO), with tasks concerning the way its rules are implemented: for instance,
the requirement that the IMO adopt sea lanes or
traffic separation schemes proposed by coastal
states for transit passage through straits before
these states can designate them (art. 41, para 4),
or that the removal of abandoned or disused structures or installations in the exclusive economic zone
take place in line with the generally accepted international standards established by the IMO (art. 60,
para 3).
Most remarkably, UNCLOS establishes a global regime provided with an institutional mechanism for
the exploration and exploitation of the mineral re sources of the seabed and its subsoil beyond the
limits of national jurisdiction, denominated the International Seabed Area or, briefly, the Area. The mechanism established is the Authority, an international organization composed of all the states which
are parties to UNCLOS, and in which states representing special interests connected with the mineral resources of the Area enjoy privileged representation and power in the restricted organ, the Council.
D) UNCLOS has brought the law of the sea under
the jurisdiction of international courts and tribunals.
Disputes that may arise in the application or interpretation of UNCLOS may be submitted unilaterally
by a party for adjudication by an international court
or tribunal or by international arbitration. The basic
principle is compulsory jurisdiction either of the
International Tribunal for the Law of the Sea, or of
the International Court of Justice, or of an arbitral
tribunal. There are, however, limitations and optional exceptions concerning categories of disputes

that can be submitted to adjudication only on the
basis of an agreement of the parties.
Thus UNCLOS establishes a global network of
rules to be applied through international cooperation and the work of international institutions. Connected in various ways are numerous other treaties
and institutions, both on a global and a regional
level. In particular, UNCLOS functions as a “framework convention” as regards specialized treaties
concerning marine pollution and the protection of
the environment, and is constantly referred to as
the “legal framework within which all activities in
the oceans and seas must be carried out” (2007
UN General Assembly’s Resolution on the Seas
and Oceans, A/RES/62/215). Conventions and
other instruments adopted since the entry into
force of UNCLOS and concerning subjects related
to the law of the sea emphasize that nothing they

provide “shall prejudice the rights and obligations
of any State” under UNCLOS. A number of international agreements on issues relating to the law of
the sea adopted since 1994 stipulate that the rules
of UNCLOS shall apply to the settlement of disputes concerning the interpretation and application
of their provisions, irrespective of whether the parties to the disputes are also parties to UNCLOS,
thus linking UNCLOS and these agreements within
a law of the sea network.
Perhaps most importantly, the 155 ratifications obtained by UNCLOS, and the practice it has brought
about, have had and continue to have a strong impact on customary law. It can be presumed that –
with the exception of rules concerning institutions
and the settlement of disputes – the rules of
UNCLOS correspond to customary law, unless the
contrary can be proven for a specific rule.
THE LIMITS OF PROGRESS TO DATE

There is no doubt that UNCLOS has brought about
enormous progress in ocean governance, responding to the political and technological changes of
the time in which it was negotiated and adopted. As
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this time is now more than three decades behind
us, it seems appropriate to look at the progress
made in order to discuss whether it is adequate to
cope with the challenges of today.
Of course, UNCLOS is far from being a technically
perfect instrument. For instance, the lack of any definition of “marine scientific research”, even though
this expression occurs often throughout the text,
can raise difficulties. Notions such as the “maximum
sustainable yield” also used in UNCLOS may have
been made obsolete by scientific development, etc.
However, the main limitation as regards the progress
achieved as a result of UNCLOS is that such progress is uneven.
The clearest example of this concerns the International Seabed Area and its regime. This is a fullfledged international regime, provided with an institutional mechanism. It applies only, however, to a
limited category of resources, namely to mineral resources. What about other resources, such as genetic resources and biodiversity? Some may claim
that anything not considered is subject to general
rules, which in this case would mean the principle
of the freedom of the high seas. It could also be
said that the principles concerning the Area should
be applied extensively, above and beyond mineral

the competence of the flag state in the area of lawmaking and enforcement activities, with the proviso
that due regard needs to be paid to the exercise of
parallel rights by other states.
A similar example of uneven progress can be seen
in the 1995 UN Fish Stocks Agreement. This agreement combines law of the sea and international en vironmental law concepts, introducing modern no tions such as the ecosystem and the precautionary
approaches. It applies, however, only to certain
species, those belonging to straddling and highly
migratory stocks. What about high seas species
not belonging to these categories, such as “dis crete” high seas stocks, that is to say fish stocks
that only occur in the high seas and that are often
the target of deep-sea fishing? The Review Conference of the Agreement recommended in 2006 that
states and Regional Fishery Management Organizations (RFMOs) apply the UN Fish Stocks Agreement’s general principles to these stocks. This of
course limits the unevenness of the progress
achieved as a result of the Fish Stocks Agreement.
It does not eliminate it altogether, however, as general principles are not the same thing as a fullfledged regime, and because their extension to
discrete fish stocks is set out in a recommendatory
instrument.
THE ROAD TOWARDS ENHANCED OCEAN
GOVERNANCE AND PITFALLS TO BE AVOIDED

Politics being the art of the possible, it seems clear
that the road toward enhanced ocean governance
must be pursued notwithstanding the above mentioned limitation, perhaps in the expectation that
states will slowly realize that their political disinclination to consider matters straddling their jurisdictional areas does not, in the long run, best serve
their interests. Consequently, progress that is reasonable to expect in the foreseeable future concerns the high seas.
resources. Whichever legal interpretation may be
correct, this shows clearly in my opinion that the
progress made by UNCLOS in the governance of
the oceans through implementation of the rules on
the Area is only valid for what was regarded as
being important and urgent thirty years ago.
As regards jurisdictional zones, the basic function
of UNCLOS is to indicate which lawmaking and
enforcement rights can be exercised by the coastal
state and which can be exercised by other states.
Substantive principles are set forth unevenly, cover ing only certain aspects in rather summary form,
particularly as regards the protection of the marine
environment and fisheries, while on other subjects
no indication as to substance is given. Similarly, as
regards the high seas, UNCLOS basically refers to

The main subjects that are currently considered urgent and on which activities are being undertaken
are the following:
A) Fisheries. The fight against Illegal, Unreported
and Unregulated Fishing (IUUF) requires further
initiatives. Various such initiatives have been undertaken by FAO after the adoption of the Code of
Conduct for responsible fisheries and the Plan of
Action to prevent IUUF. Specifically, these concern
the guidelines for deep-sea fishing in the high
seas, the binding instrument for port state enforcement, the studies on the responsibilities of the flag
state of fishing vessels, on the use of Vessel Monitoring Systems (VMS) and on the establishment of
a comprehensive global record of fishing vessels.
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Some of these initiatives, such as the guidelines
on deep-sea fisheries, have reached or are nearing their conclusion as, hopefully, the binding
instrument on port-state control. Others are at the
beginning, such as the work on flag state performance.
To be effective all these initiatives must be implemented at the regional and the national level.
Action in the Regional Fisheries Management Organizations, essential to implement global instruments, has sometimes preceded consideration by
the UN General Assembly and action at the global
level by FAO. The key role exercised by RFMOs is
starting to raise political objections by states that
are not parties (or cooperating non-parties) to them,
as they object to being bound directly or indirectly
by decisions of entities they do not belong to and
in which they have difficulty in becoming parties as
this would give clout to their desire for quotas. At
the national level, the differences in development
are very important and action to take into account
the particular situation of developing countries is
needed.
B) Bioprospecting and genetic resources. The
complexity of the problems involved, straddling as
they do many aspects of the law of the sea and of
the law of bio-diversity, the alleged prospect of huge
economic returns, and the emergence of polarized
positions reminiscent of those that dominated the
stage when the regime of polymetallic nodules be gan to be discussed in the sixties and seventies,
makes this the most “fashionable” sea law problem
of the present. Notwithstanding claims by other
organizations, such as the International Seabed
Authority, the General Assembly has kept the discussion within the UN framework by convening

an ad hoc Informal Working Group in 2006 and
2008 that is slowly making progress with identifying
issues and positions. Will this be the beginning of
a process comparable to that brought to the Third
UN Conference for the law of the sea?
C) Pollution and the preservation of the marine
environment. Conventions intended to prevent
marine pollution and concerning matters such as
the introduction of alien species into particular
parts of the marine environment, require, more than
new instruments, the will of states to accept and
implement them. The IMO Convention on ballast
waters is a very good example. Despite the importance of pollution from land-based sources having
been recognized, the various international initiatives
which have been taken have yet to yield decisive
results. Modern concepts such as the Environmental Impact Assessments, the precautionary principle
and the ecosystem approach must be used more
extensively than was the case, in particular, when
the Mediterranean and Baltic regional conventions
were revised. New problems are emerging such as
pollution by ocean noise.
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D) Climate change. The impact of climate change
on the oceans requires study and action. Talking
about the consequences of Arctic ice melting re presents the beginning of such discussion, as does
talk about carbon sequestration and iron fertilization
of sea areas.
E) Other new uses. Uses for the purposes of carbon sequestration, or prospects of the exploitation
of undersea gas hydrates may in the future require
efforts to develop governance.
This – undoubtedly incomplete – indication of the
areas in which efforts to broaden ocean governance must be developed or may be directed show
that such efforts will in all likelihood be separate
and uneven, as they have been since the adoption
of UNCLOS. This prospect probably being unavoidable, some basic orientation should nevertheless
be followed in order to avoid pitfalls. Attempts to
achieve progress on one issue should not bring
disorder and regress in others or in the law of the
sea as a whole.
First, UNCLOS should be maintained as the basic
framework for all action concerning the law of the
sea. To include in every new instrument a statement
that the instrument should be interpreted in the context of UNCLOS and that it should not prejudice
the rights and obligations under UNCLOS should
be more than mere political lip service. It should be
seen as a legal requirement necessary for the consistency and unity of the law of the sea.
Second, multilateral cooperative approaches should
be given preference over unilateral approaches.
While it is true that unilateral initiatives have in some

cases triggered the development of new rules, it
cannot be forgotten that unilateralism often brings
about conflict and tension.
Third, it must be kept in mind that global approaches
are preferable for global problems and regional
approaches are preferable for regional problems.
Approaching global problems regionally – unless
the aim is to implement global rules - may amount
to a coordinated form of unilateralism jeopardizing
the unity of the law of the sea. The European
Union’s approach to ocean governance should
seek a balanced position in this regard.
Fourth, legal techniques should be utilized that
favor the rule of law. Clear language, rejection of
reservations, and strict and efficient provisions for
the settlement of disputes, including unilateral recourse to international judges and arbitrators, should
be among the tools normally resorted to. The current
trend toward also utilizing the dispute-settlement
mechanism of UNCLOS for disputes concerning
other law of the sea agreements and conventions
should be encouraged as favoring the unity of the
law of the sea. Overlapping competences in institutions should be avoided and coordination between
them enhanced. This does not mean that only treaties and other binding instruments should be con sidered. Well-drafted non-binding instruments can
have beneficial effects and avoid the slow pace of
negotiation, entry into force and achievement of
broad acceptance that sometimes thwarts treaties
and conventions.
RISKS AND POTENTIAL CONFLICTS

The development of initiatives aimed at extending
ocean governance is not devoid of risks and may
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entail conflicts. While the basic guidelines set out
above, if followed by the international community,
should reduce the risks and help avoid conflicts, it
appears useful to try to specify the kind of risks
and conflicts we are talking about. Of course, up to
a certain point, the very distinction between risks
and conflicts is artificial as most risks may bring
conflict, and conflict is in itself a risk. Keeping this
in mind, it seems expedient to mention some risks
and some potential conflicts.
One risk inherent to all action aimed at extending
governance to certain marine issues is that such
extension may be achieved too late. This is particularly evident as regards efforts to combat pollution
or IUU fishing. However, it seems clear that this
possibility also exists as regards the impact of
climate change on the oceans.
A second risk to be avoided is that of jeopardizing
important principles in order to cope with new problems that are seen as urgent. The principle most
at risk seems to be that of the freedom of the high
seas. It is threatened by pressure to introduce ex ceptions in order to deal with violence at sea, with
the traffic of drugs, with the smuggling of migrants,
with the transport of weapons of mass destruction,
with the use of ships for purposes of terrorism,
with the use of ships by organized crime, with the
use of substandard ships. The sum total of exceptions, if accepted – this has not yet happened as
the resistance of many states is strong – may throw
the very principle into question. The consequences
may have a destabilizing effect on the law of the
sea and, possibly, on world peace.
A third risk is associated with the fact that many new
problems do not require a “pure” law of the sea
approach, as they have components that bring into
the discussion values and concepts belonging to
other sectors of international law, such as human
rights law, the law of international trade, and, of
course, environmental law. To reconcile these approaches and values, whose legitimacy is in most
cases undisputed, with the needs of the law of the
sea is one of the challenges of the present and the
future. From the viewpoint of the law of the sea, the
risk is that some of its basic tenets may be jeopardized by the priority given to other values and concepts. In the event that these problems are brought
before a judge or arbitrator, judges accustomed to
dealing with issues relating to the law of the sea will
have a natural – and legal – tendency to see the
questions in the context of the law of the sea, while
the contrary will happen (as in the recent Medveyev
case before the European Court of Human Rights)
if the judge is installed by a treaty adopting a differ ent approach and values.

The road toward developing ocean governance is
fraught with potential conflicts. I will not mention
those deriving from specific geographical or political situations. It appears more interesting to indicate
some potential conflicts that may hamper the development of new legal instruments and institutions.
These are not new – as they have characterized the
road toward past developments – but it seems useful not to forget them.
One such conflict already alluded to is that between
multilateralism and unilateralism. Unilateral action
may be seen a convenient shortcut to affirming certain values, but only multilateral action, with all its
difficulties and slowness, can produce the agreed
solution that will develop governance of the oceans.
Next, one must mention what Professor Oxman, in
an essay in 2006, labelled the “territorial temptation”,
namely the tendency of many states to extend their
sovereignty, or sovereign rights and jurisdiction,
beyond the limits accepted in UNCLOS. This concerns the geographical limits as well as the limits to
exercising the coastal states’ powers. Although it
can be seen as the continuation of a trend of which
UNCLOS is the major manifestation, this tendency
seems not to take into account the risks it entails
for the balance between the different interests that
are present in activities in the seas. The conflict
between the “territorial temptation” and the need
to maintain the balance set out in UNCLOS will
inevitably characterize, as indeed it already is doing,
all discussions on ocean governance.
Last, one must refer to the conflict between leaving
disputes and conflicts to “power politics” and submitting them to mechanisms for their management
and settlement. The experience of the Third Law
of the Sea Conference has shown that robust dispute-settlement mechanisms are particularly useful
in the law of the sea. Still, the temptation always
present in major powers to keep their distance
from judges and arbitrators, coupled with the same
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temptation on the part of totalitarian and inwardlooking states, may jeopardize the conquests of
UNCLOS at every step of future development.
CONCLUDING REMARKS: THE PROTAGONISTS
OF THE DEVELOPMENT OF OCEAN GOVERNANCE

States, as the main subjects of international law,
are undoubtedly the protagonists of all present
and future efforts to extend ocean governance. New
rules and institutions must be adopted by them and
many aspects of implementation require efforts to be
pursued within the domestic legal systems of states.
Nonetheless, states are not the sole protagonists
of current efforts, as certainly they will not be the
only protagonists of future developments. In the
context of governance it is fashionable to talk about
“stakeholders”. These are all entities, including
non-state entities, who have a stake in a particular
subject. We must mention, in particular, intergov ernmental organizations, non-governmental organizations (NGOs), the interested industries and labor
organizations, and the scientific community. All these
non-state actors have a very important role to play.
Intergovernmental organizations are set up by
states and depend on the collective will of the
member states. Still, they develop a will distinct
from that of their member states, can bring about
cooperation between states, and pursue studies
that focus on new problems. Moreover, their secretariats take seriously non-binding decisions taken
by states. They are the main framework within
which constructive action may develop.

Non-governmental organizations are forms of organized civil society pursuing the most disparate inter ests. Those of particular relevance to ocean govern ance are NGOs pursuing general interests, in
particular the protection of the environment, of biodiversity and of sustainable development. They are
the link which connects the scientific community and,
in some cases, industry, with governments. They play
an important role by putting new subjects on the
agenda, by supporting solutions they consider to be
in the public interest and by opposing those they
believe are not. They may be helpful in persuading
the domestic public and politicians to promote or oppose certain initiatives and in acting as watchdogs to
monitor the correct implementation of new policies.
Industry, together with labor organizations, sometimes plays a similar role to NGOs, for instance in
focussing the attention of governments on new
resources or technologies. Sometimes industry
counter-balances the idealism displayed by governments by addressing the economic and social consequences of an action and its technical feasibility.
Finally, the scientific community is the source of the
greatest input in the process that identifies new
questions which may concern dangers, risks and
new resources. In some cases it even precedes
states in developing a regulatory framework, for
instance by adopting codes of conduct for scientific
activities in particularly sensitive areas.
The development of a harmonious interaction be tween state and non-state stakeholders is essential
for the harmonious development of ocean governance.
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Panel Discussion
Saving the Oceans:
What Needs to be Done?
Caspar Henderson, Moderator
Journalist, Oxford, UK
Paul F. Nemitz, Kick-off
Head of Maritime Policy Development and Coordination,
European Commission, Brussels, Belgium
Professor Colin Devey
Deputy Director, Leibniz Institute of Marine Sciences,
IFM-GEOMAR, Kiel, Germany
Professor Martin Visbeck
Deputy Director, Leibniz Institute of Marine Sciences,
IFM-GEOMAR, Kiel, Germany
Professor Daniel Pauly
Director, Fisheries Centre,
Aquatic Ecosystems Research Laboratory (AERL),
The University of British Columbia, Vancouver, Canada
Dr. Agustín Blanco-Bazán
Senior Deputy Director, UN International Maritime
Organization (IMO), London, UK
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The panel discussion between Paul Nemitz, Head
of Maritime Policy Development and Coordination
at the European Commission, and the four chairmen
of the afternoon breakout sessions, Martin Visbeck
and Colin Devey – both Deputy Directors of the
Leibniz Institute of Marine Sciences, IFM-GEOMAR
in Kiel –, Daniel Pauly, Director of the Fisheries
Centre at the Aquatic Ecosystems Research Laboratory of the University of British Columbia in Vancouver, and Agustín Blanco-Bazán, Senior Deputy
Director at the UN International Maritime Organization in London focused on the need for immediate
and future action. After introductory remarks by
Paul Nemitz, the chairmen of the breakout sessions
highlighted some of their major concerns which
they liked to discuss in greater detail later in the
working groups.
For those of us who work in the policy-making area,
the key challenge is to progress from good ideas
and good scientific advice to real action – we need
to enforce the declarations we adopted and the
laws we passed and make them change the real

world, said Paul Nemitz in his introductory remarks.
The Marine Strategy Framework Directive of the
EU, which is in fact a directive for the protection
of the marine environment, came into force on
July 15, 2008 and is the environmental pillar of the
Integrated European Maritime Policy which aims
to provide a coherent framework for concerted
maritime governance. This is a start, said Nemitz,
and the rules are in place, but now comes the
phase in which we have failed more often than not
in the past – particularly as regards the Common
Fisheries Policy, but also in relation to many aspirations enshrined in the United Nations Convention
on the Law of the Seas – namely the phase of
implementation and enforcement. What we will
need in the future to achieve real impact is much
more than just natural science advice and political
support, he believes; we will need good economists to analyze the economic incentives which
spur governments and individuals into action,
because what we are talking about in this room is
how to regulate and influence people’s willingness
to engage.
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Nemitz also pointed out that the Commission will
only be able to bring about a change in attitude if it
focuses not on ocean protection alone but also on
the sustainable use of ocean resources, because
people have lived off the seas for centuries and will
continue to have to do so. Millions of people make
a living from coastal and marine tourism, for example, yet marine tourism suffers if the sea is polluted,
if algae is prevalent and if dead fish or seals can be
seen floating belly-up on the surface. We need to
build a coalition for the oceans which includes all
stakeholders. That is the philosophy of the Integrated
Maritime Policy which the EU Commission is trying
to drive forward in Europe; indeed, it is the philosophy inspired by the preamble of the United Nations
Convention on the Law of the Sea, which says we
must regard the sea as one, which means we have
to include the actors who make money. Looking at
the oceans as one also means that we have to look
at it across borders and across disciplines, and
that we have to see risks and opportunities together rather than only the risks. We need to involve
not only the experts but also the general public.

We have a governance challenge in Europe, Nemitz
stated, because we will either not succeed in putting
our aspirations and ambitions into practice or we
will encounter conditions which make it difficult for
the law to cover a sufficient geographic area. In the
Mediterranean, for example, we face the problem
that the member states of the European Union do
not have exclusive economic zones. This means
that EU law – the directive on the protection of the
marine environment, for instance, or the EU fisheries
law – only applies in principal to the twelve mile
zone, beyond which one finds oneself in international waters. Managing the high seas within the system
of international law requires consensus, and reaching
this consensus is very difficult. So it may be better
to extend the zones of responsibility in the Mediterranean by giving the coastal states ownership of
their resources, because ownership automatically
entails responsibility.
Paul Nemitz’s last remark addressed one of the key
issues of the European Union, the Common Fisher ies Policy. Why is it so important for the European
Union to get the Common Fisheries Policy right, he
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asked. First of all, because it is one of the few
exclusive competences of the European Union. If
we don’t get this policy right, it casts doubt on
more than just our ability to deal with fisheries.
After a first reform in 2002, the EU is beginning
another reform of the Common Fisheries Policy as
one of the keys to ocean sustainability. And we are
calling on everybody, on scientists and actors and
civil society, to support us in this. Do not give us
only your ideas relating to legal regimes and scientific models but also your best and second best
ideas on what can work in practice in an environment in which there is likely to be limited willingness to enforce even in the future. It is important in
this area to start thinking within a system which will
never be perfect, Nemitz concluded, finishing with
an invitation for a broad dialogue.
Colin Devey started the discussion by pointing out
that there is no such thing as a pristine ocean and
by asking how we want the oceans to look in the
future. If you were to look at the way the earth was
several hundred thousands years ago, you would
find that the Alps would look quite different, that an
Alpine pasture would not be at all the same as it is
nowadays, that Lübeck would not resemble the city
we see today. It is simply a fact that humankind has
made decisions about how to use the land. What
we need to do for the oceans is to think about how
we want them to look in the future. We are going
to change the ecosystem whatever happens; the
problem is that we are doing it by default at present, without really controlling our actions – so let
us give this some thought.
Martin Visbeck endorsed Paul Nemitz’s request for
concerted action on the part of all stakeholders, i.e.

for a joint endeavor of regulatory bodies, business,
natural and social scientists, and environmental
organizations aimed at observing and exploring the
oceans in a realistic way and establishing a comprehensive ocean information system. As natural
scientists, he says, we are used to taking things
apart in order to understand how they work, but are
utterly lost when it comes to policy and what it
means to take up stewardship. Quite often we stop
once we have discovered how things work and
then pass the buck to somebody else. We need to
understand how the ocean is behaving now and
how it is changing, and I think we should be in this
research altogether.
Daniel Pauly, in his capacity as the Director of the
Fisheries Center at the University of British Columbia, complained about the worldwide overfishing of
the oceans. Although this has manifested itself in a
continually diminishing catch of fish throughout the
world since the late eighties, this is not noticed in
the rich countries of the west because they compensate for declining catches by increasing
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part of nature
imports. The EU countries, for example, get the
bulk of their fish from outside of the EU – Spain
imports around 65% of its fish consumption, while
Germany imports more than 70%. This also applies
to Japan and to the USA. It is the developing world,
on the other hand, which suffers from overfished
oceans. According to the WTO, about 34 billion
dollars a year are given as subsidies to fisheries.
Of these, about 20 billion dollars are capacity
enhancing; in other words, they contribute to
depleting fishing stocks that are already on the
demise, that are already heavily overfished. The
major donors of these bad capacity enhancing subsidies are East Asia and Europe. This certainly is
not the way to ensure sustainability, Pauly said,
adding that it is up to the EU to go ahead and set a
good example, because what is happening in Asia
is very often done by firms that do not have sufficient scientific knowledge and do not know what

they are doing, while here in Europe we have no
shortage of scientific information about the state
of our oceans. Thus the west should take the lead
when it comes to saving the oceans’ biodiversity.
Agustín Blanco-Bazán pointed out that shipping is
only responsible for some 10% of total marine environment pollution, while 90% is due to land-based
sources. While shipping is essentially international,
i.e. you can regulate every aspect of international
navigation with international treaties issued by international maritime organizations, land-based sources of pollution are national and not regulated by
international treaties. The same is true if you look at
CO2 emissions: CO2 emissions from shipping amount
to just 11% of total CO2 emissions incriminating the
marine environment. These imbalances are at the core
of potential conflicts between international navigation and national coastal management.
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Working Group 1 – 4
Working Group 1
Oceans as a Global Source of Resources?
Working Group 2
Oceans and Climate Change:
Consequences and Actions
Working Group 3
Habitat Ocean: How to Save the Ocean’s Biodiversity
Working Group 4
Navigating the Oceans: Transport Security,
Transport Technology, and Maritime Infrastructures
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WORKING GROUP 1 – SUMMARY
Oceans as a Global Source of Resources?
Summary by Professor Colin Devey and
Dr. Kirsten Schäfer
Chair:
Colin Devey, IFM-GEOMAR, Kiel, Germany
Speakers:
Mary H. Feeley, ExxonMobil Exploitation Company
Houston, TX, USA
Paul Holtus, World Ocean Council, Honolulu, HI,
USA
Alexander Proelss, Walther-Schücking-Institute for
International Law, Christian-Albrechts-University,
Kiel, Germany
Christian Reichert, Federal Institute for Geosciences and Natural Resources (BGR), Hanover,
Germany

After a brief introduction to the topic by Colin
Devey, the speakers presented different aspects
of marine resources and their use. Global marine
resources addressed in this workshop were seafloor resources and biological resources like the
marine gene pool. Aspects of fisheries were discussed in working group 3.
Christian Reichert gave an overview of marine
energy and mineral resources. Most of the gas
hydrate deposits fall under national jurisdiction. For
those regions outside national waters, called the
“Area”, UNCLOS was adopted in 1982 and came
into force in November 1994. One of the three bodies
established by UNCLOS is the International Seabed

Authority (ISA). ISA is responsible for managing
the “Area” and finding appropriate regulations for
the exploitation of this common heritage of mankind.
But the UNCLOS bodies are still in the initial phase
of their work. Thus, the consequences of their decisions and freshly formulated regulations will most
likely take some years until they become effective
and can be appraised. One of the main questions
is whether appropriate control over the seas and
oceans is guaranteed and who will take measures if
the rules are broken.
Alexander Proelss focussed in his talk on
UNCLOS on the new uses of the sea – bioprospecting and the exploitation and exploration of
gas hydrates. Some unresolved questions remain
concerning the use of genetic information of
organisms in the “Area”:
1. Organisms can be handled like mineral
resources and would fall under the ISA, or can
fall under the “freedom of the seas” like fish.
2. To ensure open access to the genetic resources
and sharing of benefits, they need to fall under
the “Area” regulations.
3. The marine genetic resources, as derived
characteristics, will most likely fall under
intellectual property.
Proelss stressed that instruments need to be developed to answer these questions. He outlined that
science can provide tools to balance the different
interests.
Mary Feeley described the oceans’ role in meeting
energy demands. Feeley presented a chart showing
the expected global energy demand, broken down
according to the different energy sources. Only 8%
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of the world’s potential hydrocarbons are expected
to be in the deeper marine areas. Exploration data
of coastal Nigeria from the 1960s to today reveals
an obvious tendency toward exploration in deeper
areas of the sea. To cover future energy demand,
development of infrastructure and technology must
be enforced. A group of hydrocarbon companies
will be promoting a program of peer-reviewed
research over the next few years.
Paul Holthus started by stating that mankind is
winning a few battles but is losing the war to secure
a sustainable future for the oceans. The global
ocean is an interconnected “commons” for which
everyone, and no one, is completely responsible –
with little incentive for companies to take on shared
environmental issues, he said. Currently marine

cross-sector. He presented the World Ocean
Council which seeks to develop sustainability and
stewardship for the management of the oceans by
involving all stakeholders. He announced a global
industry summit in May 2009.
DISCUSSION

Colin Devey opened the discussions by asking
three questions:
– Are the present mechanisms/bodies sufficient
to regulate ocean use?
– What is sustainable use in terms of marine
mining and marine genetic resources?
– Who should be responsible for the oceans?
The plenum agreed that present mechanisms
are not sufficient to manage the ocean or the
enormous pressure on the seafloor and the sea.
The bodies need to be improved, yet it is not clear
in which way. What is clear, however, is that the
developing countries, which in some cases are not
represented in all decision-making processes due
to their lack of people with appropriate expertise,
need to be fully involved in the discussions and
decisions. When thinking about the use of marine
resources, consideration also has to be given to
social issues. The benefits (and losses?) have to
be balanced between society, the economy and
the environment.
To ensure sustainable use of the oceans the precautionary principle may be relevant, although
how this principle translates into law and what its
limits are is not clear. In most parts of the world the
reversal of the burden of proof does not work. In
this context Europe could serve as an example.

environmental problems are addressed by government regulation, intergovernmental agencies and by
advocacy groups operating on a sector- or incident-specific basis (e.g. trawling, oil spills) with
limited success, especially in areas beyond the
reach of government enforcement. Some ocean
industries try to do business in a more environmentally sustainable way, but the efforts of a single
company or even a whole sector will not be enough
to address global, cumulative impacts of private
sector use of the ocean. At the same time, ocean
management regimes, such as Marine Protected
Areas, are being determined by governments, intergovernmental bodies and NGOs in a variety of processes, often without coordinated, constructive
industry participation.
Holthus highlighted the need for corporate ocean
responsibility that has to be proactive, global and

It was suggested that coastal states and mankind
in general should take responsibility for the ocean.
Every nation has an interest in saving the freedom
of the sea. The Intergovernmental Oceanographic
Council (IOC) of the UN is one of several bodies
which may be suited to convening the process.
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WORKING GROUP 2 – SUMMARY
Oceans and Climate Change: Consequences
and Actions
Summary by Professor Martin Visbeck and
Dr. Emanuel Söding

Science-based stewardship of the planet and its
oceans is critical.

Elisabeth Mann-Borghese: We have to save the
oceans if we want to save ourselves
PHYSICAL CHALLENGES

Chair:
Martin Visbeck, IFM-GEOMAR, Kiel, Germany
Speakers:
Ralph F. Keeling, Scripps Institution of Oceanography, University of California San Diego, CA,
USA
Hartwig H. Kremer, Institute for Coastal Research
GKSS, Geesthacht, Germany
Till Requate, Christian Albrechts University, Kiel,
Germany
Markku Wilenius, Allianz SE, Munich, Germany

INTRODUCTION

The theme of oceans and climate change has been
split up into five topics:
– Physical Challenges
– Chemical Dimension
– Coastal Dimension
– Economic Perspective
– The Private Sector
The main challenges mankind faces in the near
future are related to the sustainable supply of
energy, water, and food, and to the protection of
the environment. To achieve this, we need con certed integrated management of these resources.
Effective management requires a scientific consensus including prioritized action items that are
communicated to decision-makers and politicians.

CO2 emissions as the driving force of climate
change are a global factor, both on the emissions
and the climate impact side. Nevertheless, the
ocean’s response is regionally complex and not all
scientific data are globally uniform and comparable.
The oceans regulate climate and have strong impacts on land. The recent IPCC report gives an
excellent account of the close interaction between
the ocean and the atmosphere.
As recent publications evidence, the observational
basis for addressing long-standing questions, such
as changes in the thermoline circulation, is very
incomplete: necessary science is not yet being
done.
Aside from inaction there are only two pathways
available for responding to climate change: mitiga tion and adaption. We need to understand and
engage in both. As an immediate step, however,
we need to sustain and improve the initial global
ocean observation system to continuously monitor
physical, chemical and biological change in the
ocean.
CHEMICAL DIMENSION

The increase in atmospheric CO2 has now been
documented for more than half a century, and there
has been a scientific consensus since the late
1970s that this increase would significantly impact
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which will sink and stay on the ocean floor.
– CO2 may be captured and deposited directly
into the deep ocean
Some effects like acidification and oxygen depletion will affect the deep sea regardless of any
actions taken by humankind. Hence we should consider a trade-off between long-term global damage
on the surface vs. locally restricted possible shortterm damage in the deep sea.
COASTAL DIMENSION

global climate. In the course of research, many
scenarios for changes with large societal problems
have been predicted. However, only marginal action
has been taken.
The ocean is the most relevant factor for long-term
CO2 uptake (followed by the terrestrial biosphere),
and any attempt to influence the CO2 cycle must
take account of the ocean’s role. The absorption of
CO2 is causing the oceans to become more acidic,
with profound effects on calcifying organisms. An
emergent topic is that the ocean oxygen in middepth tropical layers is likely to be reduced, with
unknown consequences for ocean chemistry and
life.
In addition to the extended use of renewable
energy sources, three mitigation strategies can be
pursued:
– CO2 may be captured and stored in sediment
formations.
– Fertilization of surface waters with dissolved
iron could bind carbon in the form of biomass,

Coastal zones represent a socio-ecological system
that stretches along the water continuum including
river catchments, ground water and shelf seas
to the continental margins. Being influenced by
oceanic, atmospheric, land-based and sea-bottom
forcing factors, they are estimated to provide about
half of the global ecosystem’s goods and services.
Since historical times coastal zones have been a
trajectory of human development and now face
several challenging issues: accelerating population
pressure; management of local fisheries; land,
ocean, and atmospheric pollution including
nutrients; invasion of alien species; acidification;
sea level rise; flooding and erosion to name but a
few. Many of these problems originate in global
processes and hence have to be solved on a global
scale. Others are local or regional. Governance
structures are therefore required to enable informed management and policy decisions on the most
appropriate scales, i.e., the influences of globalization and related economic fluxes and feedbacks
call for flexible response options.
Coastal vulnerability due to sea level change, a key
societal concern, is affected not only by climate
processes. Human interference in many locations
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such as deltas is an even stronger indication.
Damming of river systems worldwide has increased
the standing stock of natural water by more than
900% since the 1950s. Similarly, sediment loads in
coastal zones have been reduced by 1.4 BT since
historical times. These pressures, plus increasing
compaction of coastal lands due to ground water
abstraction, oil and gas exploitation and urbanization, exacerbate coastal vulnerability to storm
surges and climate-driven sea level rise. By 2070,
people and assets in large port cities, predominantly in developing economies, will face a 10 to 100
fold increase in their risk of being exposed to the
sort of flood that only occurs once a century.
The challenge is to make markets, governments
and society work together in order to implement

sustainable management of the socio-ecological
and life support system that includes coastal zones
and the open oceans. Joined-up thinking needs
to be developed and informed by interdisciplinary
science. The goal is to bridge the gap between the
different world views of political decision-makers,
scientists, and actors/stakeholders.
ECONOMIC PERSPECTIVE

From an economic perspective, climate is a public
good, or put differently, emissions of CO2 and
other greenhouse gases are a public bad. Without
intervention by governments there is no incentive
to reduce emissions, so governments have to provide incentives for emission abatement. Potentially
effective instruments are taxes on emissions and
the issuing of internationally tradable emission
permits.
Estimates show that each additional ton of CO2 will
cause marginal damage on mankind and the global
economy worth 30-50$. In other words, one ton
less CO2 has an economic value of 30-50$. These
calculations have to be weighed against the costs
of avoiding emissions. It is the difference between
these costs that can create a market for CO2 emission certificates. Emission certificates are already
tradable in the European Union. The current price
is roughly 24€ which is close to 34$ as estimated
above. This indicates that the market is indeed an
instrument able to determine the price as the cost
vs. avoidance of CO2.
By contrast, additional intervention in the tradable
permit system such as paying feed-in-tariffs for
renewable energy is not efficient. Moreover, a system of tradable permits will only induce sufficient
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CO2 reduction if all countries participate, since the
reduction effort by a small group of countries such
as the European Union is likely to be offset by a
“leakage effect”, meaning that our CO2 savings
trigger falling energy prices and thus higher emissions outside the EU. This illustrates the supranational importance of CO2 certificates. We have
to realize that, since emissions are “global”, we
have to coordinate efforts globally, in order to allow
companies to reduce emissions cost-effectively
in one place and convert these savings into local
emission certificates. This would allow a very
effective globally steerable instrument for controlling CO2 emissions.

and protect the natural systems. Especially if we
don’t know how to put them back together again.”
Sylvia Earl

PRIVATE SECTOR

“Take it personal, start with your personal engagement. Politicians will follow what people ask for.“

20-50 year time frames are most relevant for insurance companies, as retirement funds and insurance certificates typically run for these terms. This
is because this time frame is relevant within the
lifetime of customers. In order to judge the risks
for companies, it is important to understand how
the various elements interact: pollution, population,
industry, food, resources. Today, climate change
continues to challenge insurers, as average insured
losses are growing (shifting baselines). This has
three underlying reasons: A) the global economy
owns more commodities and goods; B) more
assets are being insured against catastrophic
events; C) the total number and intensity of catastrophic events is rising. Currently, the insurance
industry faces the problem that it is very hard, if
not impossible, to assess the risk of catastrophic
events with sufficient accuracy. The governing
systems are not well enough known.
It is recommended to agree on regulations on an
international basis, and to get public and intergovernmental institutions to work together and come
up with internationally binding policies.
AUDIENCE STATEMENTS:

“We have a global climate crisis on our hands.
All mitigation options need to be on the table to
assess their merit, including less acceptable
options such as CO2 sequestration in the deep
sea. It may turn out to be a bad option, but perhaps
it is the least bad one.” Ralph Keeling
“Is the technology for CO2 sequestration sufficiently developed for it to be used without too much
impact? I cannot advise my government as there
is no consensus among scientists.” A voice from
Africa
“We must recognize that millions of years of evolution and fine tuning got us to where we are with a
functioning environment. We should do no harm

“Before we start ‘ocean engineering’ we should be
clear about how we want the ocean to look like
afterwards (park, farming). Inform people about the
best solutions, and not give orders that are too
political or conflicting.”
“How to save mankind: We need to provide communities with as much information as we can. We
need to try to understand the system better and
inform policy makers.”

“We can’t afford to scientifically research the consequences in full. We need quick action, independent of full knowledge.”

GENERAL RECOMMENDATIONS:

– Preserve existing (eco)systems,
influence current systems with great care.
– Promote mitigation, but prepare for adaption.
– Promote better public awareness.
– Inform the policy cycle at all stages and
consider the relevant scales.
– Ensure economic regulation by states.
– Create efficient instruments such as tradable
permits to guarantee that scarce resources lead
to maximum avoidance of CO2 emissions.
– Continuously improve the laws of the sea.
– Introduce better ocean observing system to
improve data.
– Ensure stable funding for long term
observatories.
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WORKING GROUP 3 – SUMMARY
Habitat Ocean: How to Save the Ocean’s
Biodiversity
Summary by Professor Daniel Pauly and
Dr. Martina Zeller
Chair:
Daniel Pauly, Fisheries Centre, Aquatic
Ecosystems Research Laboratory, The University
of British Columbia, Vancouver, Canada
Speakers:
Antje Boetius, Max Planck Institute for Marine
Microbiology, Bremen, Germany
Jochen Deerberg, Deerberg Systems, Oldenburg,
Germany
John M. Fentis, Algalita Marine Research
Foundation, Long Beach, CA, USA
Reinhold Leinfelder, Natural Science Museum,
Humboldt University Berlin, Germany
Richard C. Murphy, Jean-Michel Cousteau’s
Ocean Futures Society, Santa Barbara, CA, USA
Alfred Schumm, Marine Programme, World Wide
Fund for Nature (WWF), Hamburg, Germany

Richard C. Murphy presented an overview of the
biodiversity and ecological processes of coral reefs
and the threats they face. A reef is like a city with
architects and builders (the corals), farms and energy producers (algae), lawn mowers (herbivores),
sanitation engineers and air conditioners (sea cu cumbers and sponges) and many collaborative part nerships (symbiotic cleaners), Murphy illustrated.
Collectively this biodiversity creates a dynamic community with resilience sufficient to avoid phase shifts.

To protect biodiversity in coral reefs, marine protected areas (MPAs) could provide the local component,
while the use of alternative energies would provide
the global component. Education and the raising of
awareness are also important in this context.
Reinhold Leinfelder talked about coral reefs from a
geological perspective in an attempt to identify
“what can be learned from the past”. There is evidence from the earth’s history that coral reefs can
recover from mass extinction events. Corals exist
since about 500 million years, coral-rich reefs since
more than 450 million years. Reefs thrived under
elevated runoff, elevated water temperatures and
partially high atmospheric carbon dioxide levels,
and they even survived major extinction episodes.
Thus, are the reefs more robust than we think?
After all, the world was and is always changing. Is
our view too short-termed and do we overestimate
the threats for coral reefs, maybe even for biodiversity as a whole? Could it be that reefs have enough
„adaptational power“ to recover again despite environmental changes, Leinfelder asked. On the other
hand is the geological time scale so different from
the human time scale that one cannot count on
such recoveries. Action has to be taken now to
reduce CO2 emissions, to stop overfishing, and to
protect both partially damaged and healthy reefs.
Alfred Schumm addressed the threats to ocean
biodiversity posed by overfishing, habitat destruc tion by bottom trawling, shipping and tourism. To
protect marine species and habitats, a minimum of
30 % of the ocean and 90 % of mangroves should
be covered by MPAs. Also, fisheries should land
their by-catch, and it should be counted toward
their quota.
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Antje Boetius focused in her talk on diversity and
change in the deep oceans. The deep ocean is
threatened by warming, reduced levels of O2, changes
in deep currents, acidification, a decline in sedimentation rates and deep-water fisheries. A great
challenge to any plans of deep ocean use, protection and management is the limited of knowledge
on ecosystem diversity and distribution. Ocean observation of the past 20 years shows enormous
variations and dynamics of processes and structures even at the greatest ocean depths – but the
detection of anthropogenic influences on the deep
ecosystem remains difficult because the baselines
are unknown and long-term observation is scarce.
An incredibly scary idea, demonstrating the lack of
responsibility of present day societies, is the loss
of biodiversity before it was ever known, she said.
Action should be taken along the lines of “knowing
the unknown”, observing natural variations spatially
and temporally, performing risk assessments of potential impacts and solving the complicated conceptual and legal issues related to the use and
management of the high seas and deep ocean.
John M. Fentis talked about pelagic plastic marine
debris and its impact on the marine environment.
Many species are threatened by plastic: particles
get stuck in the digestive tracts of fish and seabirds, for example, while larger debris can strangle
birds, reptiles and mammals, and chemicals released from plastics (DDT, PCBs, PAHs) induce
malformations and injuries. Thus the oceans must
be cleaned up; where necessary, adequate technologies for this have to be developed. Further, proper
disposal and/or recycling of plastics should help
reduce debris in the oceanic environment.
Jochen Deerberg gave an overview of the innovative waste management and environmental achievements of the cruise ship industry. Highly integrated
waste management systems can be used to treat
all the waste on board the vessels. The availability
of such technology on the vessels of a given
cruise line could become a criterion for discerning
passengers. Stricter rules and better control and
enforcement by governments working collaboratively with the cruise ship industry, the shipyards and
civil society will enable the cruise ship industry to
reduce its environmental footprint.
The subsequent discussion of working group 3 con centrated on the ‘grey waters’ of cruise and cargo
ships, biodiversity in coral reefs and overfishing.
Grey water is a major issue for cruise and cargo
shipping, as it continues to be dumped into the
ocean despite the fact that it is often more pollut -

ing than ‘black water’. Technologies for grey water
treatment exist, but will probably be ignored until its
use is legislated. In this context it was pointed out
how difficult it is to push cruise line companies to
clean the water from their ship, as illustrated by the
enforcement of the Alaska route regulations.
Returning to the topic of coral reef biodiversity, the
group discussed the bottom-up and top-down processes, as well as the external processes (such as
increased carbon dioxide in the atmosphere) which
impact on coral reefs. To maintain coral reef function,
all of these processes and the related problems must
be addressed simultaneously. At the local level, if
overfishing can be reduced (e.g. by fishermen finding
alternative livelihoods and/or by establishing MPAs),
then experience shows that coral reefs can recover.
Working group 3 also focused on the issues of
overfishing, in coral reefs and generally. One par ticipant answered ‘yes’ to the question of whether
“we can feed people from the ocean”. This was
based on the notion that improved management
would rebuild fish populations and hence allow
for larger catches. Improved management would
also eliminate the discarding of by-catch, redirecting
to humans species such as anchovies and other
small pelagic fishes now used as feed for farmed
carnivorous fish such as salmon. However, even
doing all of these good things would not provide
enough fish for a growing human population with a
growing taste for fish and increasing incomes. This
cannot be achieved by aquaculture, either. Twothirds of aquaculture production occurs in China;
the last third, serving the rest of the world, including
Europe, comprises predominantly the farming of
carnivorous fish, whose production consumes more
fish (as feed) than they themselves contribute. This
form of aquaculture, while it can be economically
profitable, cannot therefore ‘feed the world’.
Finally, Daniel Pauly gave a wrap-up presentation
on major issues in fisheries with an emphasis on
the work done by the Sea Around Us project to
document IUU (illegal, unregulated and unreported) catches. He suggested that, while illegal
catches and discarded by-catch are now receiving
lots of attention, the systematic neglect of smallscale fisheries by government has led to their substantial catch often remaining undocumented. This
has caused us to overlook the only fisheries which,
in the long term, may survive the present crisis.
Indeed, small-scale fisheries, using passive gear
and exploiting coastal stock, may already have an
ecological advantage over large, fuel-guzzling and
habitat-destroying trawl fisheries, and thus offer a
way out of the present crisis of fisheries.
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WORKING GROUP 4 – SUMMARY
Navigating the Oceans: Transport Security, Transport Technology, and Maritime Infrastructures
Summary by Dr. Augustín Blanco-Bazán,
Professor James J. Corbett, and Ulrike Bernitt
Chair:
Augustín Blanco-Bazán, Senior Deputy Director,
UN International Maritime Organization (IMO),
London, UK
Speakers:
Sverre Alvik, Det Norske Veritas, Hoevik, Oslo,
Norway
James J. Corbett, Marine Policy Program,
College of Marine and Earth Studies, University
of Delaware, Newark, DE, USA
Hermann J. Klein, Germanischer Lloyd AG,
Hamburg, Germany
Ralph Rayner, Ocean.US, U.S. National Office
for Integrated and Sustained Ocean Observation,
Silver Spring, MD, USA
Harald Kuznik, Global Head of Shipping, HSH
Nordbank AG, Hamburg, Germany
Stephan Wrage, SkySails GmbH & Co. KG,
Hamburg, Germany

After a brief introduction to the topic by Agustín
Blanco-Bazán, the speakers presented different
aspects of ocean navigation for the purposes of
transportation:
James Corbett gave an overview of ocean shipping
and global responsibility from an historical perspective. He stressed that navigation has always

served society and global civilization and has
always been strongly connected with nature and a
duty to society.
The movement of goods and products from origin
to market is intrinsically coupled to the environment
through economic geography. Changes in the use
of power from wind to steam and fossil fuel oil have
resulted in savings of time, route length, costs,
cargo space and crew. The movement of goods is
closely related to economic growth. Corbett gave
the working group a broad summary of environmental issues relating to shipping and of challenges
the industry is facing.
Harald Kuznik stressed in his talk that banks only
finance ships – it is the shipping companies that
operate the ships. Nonetheless, it is extremely
important for the bank that ships are operated costeffectively. This includes ensuring that the ship is
operated safely in accordance with the principles
of good quality management (good maintenance
etc.) and in line with the relevant shipping regula-
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tions. The bank thus has a vital interest in quality.
The bank itself can provide incentives by means of
the rating procedure, as it does not base the loan
provision solely on quantitative methods but can
also take qualitative aspects into consideration.
Hermann Klein started by stressing that pollution
caused by ships is due to the need for transportation rather than by the vessels themselves. He
remarked that shipping is the most environmentally
friendly way to transport freight. He showed that
efficiency improvements are of key importance.
While the focus in the past was on cargo optimization, energy efficiency is now becoming more of an
issue. He presented examples of how to improve
the efficiency of shipping. In this regard, globally
enforced environmental regulations are of particular importance. He closed his talk by providing an
overview of trends in shipping (i.e. less crew, bigger vessels).
Stephan Wrage presented wind propulsion tech niques for cleaner shipping. The peak oil has been
reached and prices for oil are increasing. The use
of kites as an additional source of power on ships
is one possible way to reduce emissions and costs.
Stephan Wrage described the system components,
the pilot customers and the operational results.
Nowadays, wind power can only be a supplementary source of energy in shipping, yet it is nonetheless an efficient part of the CO2 solution.
Sverre Alvik presented a roadmap for reduced
CO2 emissions. He stressed that the industry itself
has to take action, as otherwise regulators outside
shipping will define the required environmental protection measures. More shipping and the relocation

of cargo from air and road to ships is part of the
solution. He showed that business as usual is not
an option and introduced different scenarios for
emission reduction measurements. A fuel shift is
needed to achieve CO2 targets. Besides technology
development, logistic and operational improvements
are essential. Targets will only be achieved if there
is a concerted effort on the part of all the industry’s
key stakeholders.
Ralph Rayner showed in his talk that the Arctic is
the region with the most rapid rise in mean temperature and is a region that is experiencing unprecedented changes. The Arctic is the focus of diverse
and increasing interests, such as of the offshore
oil and gas and the mineral industries, tourism,
fisheries and research activities. All these activities
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– The CO2 issue demands further regulation and
implementation of new techniques in the
shipping sector within a short period of time.
– Shipping has not achieved its full potential. A
great deal of optimization is still possible – also
in governance.
– Joint action / stronger cooperation is needed to
meet climate and environmental targets.
– Industry growth is greater than its achievements
in terms of optimization.
– A fuel switch is needed to meet climate targets.
are related to shipping. Hand in hand with this
increase in shipping activity go safety, security and
environmental protection risks. There is a lack of
any suitable Arctic infrastructure. Ralph Rayner
stressed that more cooperation in the region is
urgently needed.
DISCUSSION

The discussion reflected different aspects raised in
the talks. The following points were most intensively discussed:
– Interrelation of innovations and environmental
regulations
– Relation of industry growth, environmental
impact and optimization
– Performance possibilities
– Future patterns of trade
– Efficiency
– Legal possibilities of Arctic protection
– Quality in shipping
OUTCOME

– Ship efficiency has to be redefined in environmental terms (external effects have to be
included).

Efficiency and technology development are of key
importance. Environmental regulations must pro mote improvement activities to bring about a fuel
switch.
In his final summary for the plenary session, James
Corbett pointed to the fact that shipping has for
centuries responded slowly to the demands of a
globalizing economy. The role of innovation in shipping has until recently favored advances in power,
size, speed, and other technologies – and the rates
of growth in shipping (in terms of all freight modes)
have been greater than the rates of growth in most
other sectors and in the global economy as a whole.
This makes the ability of shipping (and freight
generally) to carry its own weight a unique challenge.
In short, what for some time was regarded as best
practice is no longer sufficient. And the industry is
coming to realize that no action is not an option.
The relationship between shipping and the environment is changing. In the days of sailing ships, the
sea was a wondrous and threatening place in which
nature was ever-present. In recent decades technology has seen ships become larger, motorized, and
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Climate is a public

good
safer. Currently, shipping is becoming more aware
of measures that give greater consideration to environmental issues. The group discussed the traditional and emerging ways in which ship efficiency is
measured – the ability to move goods to a reliable
schedule is now joined by concerns for energy efficiency and reduced environmental impact. Shipping is concerned with optimization. The industry
remains focused on cost-effectiveness – from its
own perspective and in terms of the resources
from which it secures financing.
However, the industry is becoming more conscious
of its responsibility toward the oceans and the
environment. It is responding by looking for new
ways to innovate or adopt advanced technologies.
The group discussed how some future performance possibilities are being driven by market
forces, and how regulation is required to motivate
other performance requirements. Example: recent
policy action to require fuel switching in shipping
under the IMO convention is driving forward a
variety of new technologies that otherwise would
not have been seriously considered. The windassist technologies of sky sails has become more
welcomed by the industry as it recognizes the
challenge of making cleaner more costly fuels a
reality in the next decades. The discussion covered
the role of policy as well as the role of law in re sponding to known inventions and in inspiring
necessary changes.
This would be a rather traditional innovation pathway if not for the realization that shipping demand
is derived from international trade. Shipping develops along a pathway not entirely defined by its own

vision. Given the volatility in the industry, and the
anticipated changes in financing new ships, there
was significant discussion about the shifting patterns of trade that will or might occur. For example,
the discussion focused on the potential for new
routes to emerge along the Arctic region, at least
seasonally. There was general consensus that legal
regimes would provide (or will need to provide)
significant controls on Arctic shipping.
It was recognized that even a modest increase in
Arctic shipping (tourism, extraction, and transit)
would likely increase the risk to the environment.
More broadly, the future patterns of trade (whether
or not new routes emerge) would change in intensity as the economy shifts. For example, we may
see significantly increased coastwise shipping and
some shift in major transoceanic routes. This
potentially presents a rather different future than
the trend toward larger vessels.
The summary discussion focused on the general
agreement that the good record of performance
by ships in economic contexts is being expanded
to embrace more environmental performance
measures. Ship efficiency has to be redefined in
terms of environmental aspects – energy conservation, greenhouse gas mitigation, environmental
protection. Shipping has not yet achieved its full
potential and the discussion raised the issue that
the industry would respond better to emerging
regulation if governance was improved. The need
for joint action encompassing all modes of goods
movement was raised, since the potential for best
shipping practices may not be fully developed by
market drivers without regulatory and policy action.
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Oceans: A Threatened Biosphere
Frank Schweikert
Biologist and Journalist,
ALDEBARAN Marine Research & Broadcast,
Hamburg, Germany
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Frank Schweikert

All of us feel emotionally close to the oceans, no
matter whether we are scientists, economists,
lawyers, politicians, seamen or tourists. The sea is
the largest, most breathtaking and gorgeous living
space on earth. We are all fascinated by the mystery, wilderness and power of the oceans, and the
fact that it offers an oasis of silence and recreation.
Colourful fishes and other species decorate amazing reef systems; even today, nobody fully understands the role colours play in the underwater
world.
For a short period in springtime, the biggest fishes
in the world show up, accompanied by the marvellous spectacle of spawning “snappers”. It’s like a
miracle: just two days after full moon, schools of
snappers appear from the deep sea at “Gladden
Spitt” – a special point in the Central American
reef system 30 miles offshore.

Thousands of big pregnant snappers push themselves close to the water surface, creating a dazzling scene stage-managed by these three-feet long
fishes when they appear in a kind of love delirium.
Suddenly they dance around each other and fill the
blue water with their white eggs and sperm. As a
diver close by you completely lose your orientation.
As if there were a secret director behind the white
curtain, some seconds after the love dance of the
snappers the biggest fish of the world shows up
from the deep blue. Gliding out of the middle of
nowhere, he opens his gigantic mouth and sucks
the spawn released into the open water just seconds
earlier. A stunning performance modulated by the
moon, the weather, the temperature, the air pressure and a couple of other factors – and we humans
are mere observers.
A Belizean fisherman said that some years ago they
were scared of the big monsters coming up from
the deep. None of them knew that whale sharks are
only plankton-eaters and absolutely harmless to
humans. This small but significant example makes
clear just how important it is to know more about
the sea and the clockwork of marine nature.
These days the whale shark represents the main
tourist attraction in Belize. Thousands of divers
come to see this huge fish every year. The tide,
however, has turned – nowadays whale sharks are
victims of humans and need our protection, as do
many other species in the ocean.
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Development in coastal zones is expanding and
tourism is growing, so we need to find the right
balance. Times have changed yet we are trying to
manage the oceans without knowing very much
about the system itself, a “system” that controls the
earth’s climate and the food resources of tomorrow. Climate change is happening more quickly
than everyone expected. Scientific measurements
have shown dramatic shifts that occurred within the
space of just ten years!
Sea-level rise will be the most important impact of
climate change. For example, “Dog Flee Island” –
one of 500 small islands off the Belizean Coast in
Central America – was destroyed by the rise of the
sea level in combination with the huge force of hurricane “Mitch” a few years ago. Gradually, one

island after the other will disappear off the world
map. Besides coast flooding and erosion, the small
islands also have to face socio-political problems.
Who will accommodate all the people who need to
find new homes? This climate change will cause
the largest migration ever seen on our earth.
Numerous creatures in the marine environment will
be affected by the rise of the sea temperature.
Today we’re just beginning to understand the consequences for our complex marine ecosystem. And
it’s true: we know more about the other side of the
moon than we do about the bottom of the ocean.
So, if scientists do not know about what is going
on deep down – how could the public know and
help to protect?
Many coral reef systems are still alive and provide
homes for a great diversity of creatures. However,
rising temperatures, storms and diseases are
destroying the fragile reef systems and their vast biodiversity. In some parts of the world whole reef systems are suddenly dying - and a full scientific explanation for these alarming phenomena is still missing.
All the media and environmentalists are talking
about disappearing species on this planet – with
the ultimate aim of raising money for their campaigns. However, all ecosystems are changing permanently. Some species are disappearing, yet thousands or even millions of unknown species still
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exist on earth. Scientists from the Natural History
Museum in Berlin are diving for new species on the
Mesoamerican Reef System in Belize.
Finding new creatures on earth is a thrilling experience, and good news in times of man-made climate
change. But it is a pity that bad news is better than
good news in the media business. We therefore
have a political responsibility – together – to find
the way to attract attention for constructive and
sustainable environmental communication.
Sustainable fishery is one of the great goals of
modern society, yet demand for seafood is increasing at a much faster rate than the efforts to save
the marine populations. The fishing industry acts
more quickly than scientists and politics are able to
intervene.

Supporting their government and their own jobs,
Belizean fishermen have created their own laws for
sustainable fishery: no nets, no foreign fishermen
and strict discipline keep the waters and reefs in
good condition. It is hard work, but the fish populations seem to be in good shape – today as well as
for future generations.
OCEAN’S RESOURCES

We can and still are learning a lot from the oceans.
All these gorgeous marine organisms seem to be a
helpful resource for medical science, yet plenty
have yet to be probed. Underwater species like
cold water sponges and algae are screened in an
attempt to identify new active ingredients which
can be used, for example, to develop anti-cancer
drugs. Scientists are especially researching mangroves – a zone with a very high level of biodiversity. The colourful underwater world appears to be
an abundant drugstore that invites us to serve ourselves.
The oil price per gallon is still on the rise and political pressures have been growing to encourage
more domestic oil and gas production. That means
increasing pressure on the ocean. Although we are
already benefiting from the ocean in terms of natural resources, there is still more to get out of it.
Huge capacities of energy could possibly be provided by methane hydrates, which contain more
energy and carbon than all conventional deposits
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Protect our natural

resources
logies from the aerospace industry to reintroduce
wind power for shipping? Initial experiences point
to average fuel savings of between 15% and 50%
per year. The oceans could be protected against
highly toxic sulphur exhaust and greenhouse gas
pollutions. Rapid implementation of this “win-win”
technology for the economy and the environment is
only possible if there is consistent communication.
CONCLUSION

“Help us to set up the Sea Foundation”, asked Frank Schweikert.
www.meeresstiftung.de

together. Might they be the energy source of the
future? The answer is still to come.
In times of exploding oil prices and rapidly growing
shipping capacities, a company in Hamburg has
announced the new “age of sailing” for cargo
ships. 200 years ago the world’s entire fleet was
driven by environmental-friendly, free of charge
wind power. Why shouldn’t we use modern techno-

We are expert at gathering information and data,
and we are busy improving our technical know-how
in the service of science, and we can afford highprofile research projects. But what about the distance we have to overcome between scientific
know-how and those people who need the information to put research results into action?
Protecting our natural resources means also developing our human resources! And to fully develop
our human resources we need more education and
scientific communication.
The quality, quantity and speed of communication
will be the key to saving our planet and protecting the
most powerful ecosystem of the world, the oceans.
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Global Climate Change and the
Caribbean – Seeking Solutions
for an Endangered Region
Dr. Kenrick R. Leslie
Executive Director, Caribbean Community
Climate Change Centre (CCCCC),
Belmopan, Belize

Researching the Oceans:
Exploring the Unknown

Professor Karin Lochte
Director, Alfred Wegener Institute for Polar and
Marine Research in the Helmholtz Association,
Bremerhaven, Germany
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Dr. Kenrick R. Leslie

MR. CHAIRMAN, DISTINGUISHED GUESTS,
LADIES AND GENTLEMEN,

Let me start my presentation by briefly reviewing
some of the critical factors that have a direct bearing
on the region’s vulnerability to the warming of the
earth and associated sea level rise.
These can be divided into: 1) geographic and economic and 2) natural and anthropogenic.
1. The following geographic and economic factors
are worthy of note:
– The Caribbean consists of 28 insular and coastal
states and ten territories bordering the Caribbean
Sea and the Gulf of Mexico.
– It is one of the largest salt water seas and has
an area of about 2,754,000 km² (1,063,000
square miles).
– It has an estimated population of 40 million
people of which some 70% live in coastal cities,
towns and villages.
– Approximately 38 percent of the population can
be classified as poor.
– Economic activities are frequently dominated by
tourism and specialized agriculture such as
sugarcane.
– Economic growth has failed to keep pace with
population growth.
– Economic globalization is impacting the region’s
environment through reduction of access to
traditional markets as a result of the WTO
agreement.
2. The noteworthy natural and anthropogenic
factors include the following:
The geographic location of the Caribbean region
exposes it to a number of natural hazards which are

further exacerbated by anthropogenic factors.
These include:
– six months of hurricane activity
– significant climate variability
– several active volcanoes, both on land and
under water
– significant seismic activity
The anthropogenic factors include among other
things:
– poor land use management
– poor marine practices, and
– damage to the ecosystems
Taken separately and collectively, these natural and
anthropogenic factors are serious impediments to
any effort at sustainable development and the
attainment of the millennium development goals
(MDG). As an example, Grenada, an island of
population 90,000, is still recovering from hurricane
Ivan in 2004. Damage from the hurricane has set

The Caribbean
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the country back by decades. The total damage
was estimated at over US$1 billion compared to its
GDP of US$440 million. There was severe damage
to all sectors of the island. There was major loss of
foreign exchange resulting directly from the damage
to tourism infrastructure. Utilities – electricity, water
and telecommunication – were severely disrupted.
The hurricane caused twenty eight deaths. There was
also significant damage to public health facilities.
Hurricane damage in 2004 for the greater Caribbean
was in excess of US$4 billion. This yearly trend has
continued through 2005, 2006 and 2007. Already in
2008, damage has exceeded US$8 billion. In Cuba
alone, damage resulting from hurricanes Gustav
and Ike has reached the US$5 billion mark. Other
countries affected since the start of the 2008 hurricane season include: Bahamas, Belize, Cayman
Islands, Jamaica, Dominican Republic, Puerto Rico,
and Turks and Caicos Islands. Deaths are well
over 500 with Haiti alone reporting 328.

the most vulnerable to the impacts of climate
change and sea level rise.
Climate change, as projected, will certainly exacerbate development challenges and make it harder to
achieve and sustain MDG achievements and other
development goals. Economic, social and environmental sensitivity to climatic conditions and poverty-driven low adaptive capacity compound the region’s exposure and amplify its existing challenges.
Adapting to the inevitable impacts of climate change
will, therefore, be critical in achieving sustaining
development.
The region is already experiencing changing weather patterns with more intense extremes including
drought, floods and hurricanes. For example, temperature records have shown an increase during
the last century, with the 1990s being the warmest
decade since the beginning of the 20th century.
Rainfall trends have been changing, bringing

FINDINGS IN THE IPCC FOURTH ASSESSMENT
REPORT (FAR)

Global warming and sea level rise bring additional
worrying factors to the development equation. The
IPCC Fourth Assessment Report notes that the
temperature trend from actual observations confirms
that "warming of the climate system is unequivocal". The Report projects a further rise in global
temperatures of between 2 and 4.5oC, and a rise
in sea level of between 11 and 77 cm. The Report
further notes that weather patterns will also be
changing with more intense extremes including
drought, floods and hurricanes and that Small
Island Developing States, or SIDS, and low lying
coastal States (LLCS) of the Caribbean are among

Coral reefs bleaching

| 79

Georgetown, Guyana
January 2005

Belize City, Belize
June 2008

increased flooding to some areas and unusual
droughts to others.
The tropical North Atlantic and Caribbean Sea
warm pool has been expanding with serious consequences. The Caribbean has been experiencing
more frequent category 4 and 5 hurricanes that
result not only in infrastructural damage but also
cause serious mechanical damage to the already
stressed coral reefs and coastal erosion of the
beaches.
In 1998 coral reefs around the world suffered the
most extensive and severe bleaching and subsequent mortality in modern record. In the same year,
tropical sea surface temperatures were the highest
in modern record, topping off a fifty year trend for
some tropical oceans. The repercussions of the
1998 mass bleaching and mortality events will continue to be far-reaching temporally and spatially.
In Belize, for instance, live coral cover on shallow
patch reefs has decreased from 80% in 1971 to
20% by 1996 and further decreased from 20% in
1996 to 13% in 1999.
THE CONSEQUENCES OF GLOBAL WARMING
AND SEA LEVEL RISE IN THE CARIBBEAN

The IPCC is projecting a further rise in global temperatures of between 2 and 4.5oC. A 2oC rise in
atmospheric temperature could be catastrophic for
the Caribbean. Preliminary studies have shown that
yields of key staples such as rice, beans and maize
will decrease by between 12% and 20%. A significant reduction is also anticipated in some key species of fish resulting from a further 1oC rise in sea
temperature. A warming climate and rising sea
levels will, therefore, pose significant, and in some

Nassau, Bahamas
September 2004

cases insurmountable, challenges to the region’s
economic and social vulnerability. It will certainly
have a negative impact on:
– agriculture and fisheries, hence on its food
security
– tourism, hence on its economic sustainability
– health, through increases in vector-borne
diseases and other heat-related diseases
– water quality and quantity
– human settlements, especially on the smaller
islands.
A recent study has shown the potential economic
costs to Caribbean SIDS as a percentage of GDP
if no action is taken to reduce the impacts of climate
change. By 2025 the average cost to the region will
be 14% of its GDP, increasing to 39% by 2050, 45%
by 2075 and 63% by 2100. In the case of Grenada
the cost could be in excess of 100%.
COST OF INACTION: % OF CURRENT GDP
COUNTRY

Antigua & Barbuda
Bahamas
Barbados
Dominica
Grenada
Haiti
Jamaica
Saint Kitts & Nevis
Saint Lucia
Saint Vincent &
the Grenadines
Trinidad & Tobago

YEAR
2025

2050

2075

2100

12.2
06.6
06.9
16.3
21.3
30.5
13.9
16.0
12.2
11.8

25.8
13.9
13.9
34.3
46.2
61.2
27.9
35.5
24.3
23.6

41.0
22.2
20.8
54.4
75.8
92.1
42.3
59.5
36.6
35.4

58.4
31.7
27.7
77.3
111.5
123.2
56.9
89.3
49.1
47.2

4.0

8.0

12.0

16.0

Source: The Caribbean and Climate Change – The Costs of
Inaction By: Ramon Bueno et al, Tufts University, May 2008
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ADAPTATION AN IMPERATIVE

The projected impacts associated with global warming and sea level rise make adaptation an imperative for the Caribbean. However, the process of
adaptation will be a very costly venture.
Estimates of the funding which will be required to
assist developing countries in managing the
impacts of climate change vary widely. There is
general consensus that the cost to the public and
private sector could reach tens of billions of dollars
per year. The UN’s latest Human Development
Report (HDR) estimates that additional adaptation
finance needs will amount to US$86 billion annually
by 2015. Oxfam puts the price tag at US$50 billion
per year, and the UNFCCC puts it at US$2867
billion by 2030. Based on the Oxfam estimate of
US$50 billion and a population of 40 million the
Caribbean region will require some US$430 million
annually to meet its adaptation needs.
SOLVING THE CARIBBEAN ADAPTATION PROBLEM

Solving the Caribbean adaptation problem will re quire strong collaboration between the Caribbean
and the international community.
The Caribbean will need to ensure that appropriate
adaptation policies for all sectors are in place and
are enforced if it is to address the projected
impacts arising from climate change and sea level
rise on its:
– water resources
– agriculture
– land use
– energy, and
– energy efficiency
In addition, it will need to develop a strategic plan
with a goal of ensuring the effective utilization of

limited resources to build a more resilient society
and economy that can withstand the effects of a
changing climate. Global climate change presents
a disturbing paradox in the context of the Caribbean. It poses a serious threat to the ability of
Caribbean countries to build robust, diversified,
and competitive economies which are critical to
their efforts at building their preparedness to deal
with climate variability and global climate change.
Thus the objectives of the strategy plan should, at a
minimum, include:
– building the capacity of relevant institutions and
agencies to develop effective and integrated
climate hazard risk management processes,
plans and strategies;
– encouraging the incorporation of climate hazard
risk reduction in all public and private sector
planning initiatives;
– fostering the establishment of an appropriate
decision-support system based on systematic
research and observation of climate hazard risks;
– improving the public’s knowledge and understanding of climate change issues in order to
obtain broad-based public support for and
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–

–

–

participation in climate hazard risk mitigation
and adaptation;
– fostering the development and application of
appropriate legal and institutional systems and
mechanisms that mitigate climate hazard risks;
– encouraging private sector involvement in climate
hazard risk mitigation and adaptation measures;
– empowering local community groups to undertake climate hazard mitigation measures.
The implementation of the plan will require significant support from the developed countries. The
international community will need to take aggressive
actions to reduce greenhouse gas emissions to
ensure a high degree of success in achieving the
global temperature rise of no more than 2oC.
This means a serious attempt will have to be
made to stabilize GHG emissions at the 450 ppm
level but certainly not exceeding 550 ppm. This
can be achieved through the promotion of
– prudent use of fossil fuel;
– renewable energy investments;
– increased use of renewable forms of energy
as a significant portion of the energy budget;
– technology transfer and support of the development and exploitation of Caribbean indigenous
sources of energy such as: wind, solar, biomass,
hydro, geothermal and oceanic.
Furthermore, the international community will need
to support fully the implementation of the Nairobi
Plan of Action noting the need to adequately
address the special circumstances of the
Caribbean region:
– being among the world’s most vulnerable
regions to the anticipated impacts of climate
change;

the high cost of adaptation (relative to GDP)
which is well beyond the capacity of national
governments;
immediate support for implementation of
“no regrets” adaptation options as recommended in the Stern Report; and
mobilization of the Adaptation Funds
(UNFCCC and Kyoto Protocol)

In addition to adaptation we are exploring opportunities afforded under the Kyoto Protocol to reduce
the carbon footprint of our productive and domestic sectors. A recent report from the Inter-American
Development Bank (IDB) highlighted the high carbon intensity of the region’s energy sector and the
need to address this issue especially since the
recent upward trend in fossil fuel prices. In this
respect we are pursuing initiatives in the region to
make our own modest contribution to the mitigation
of global Green House Gas Emissions. At the
same time we are placing our energy sector on a
more sustainable footing. Toward this end the Centre is presently:
– Seeking resources to implement a multi-year
project that would address the use of energy in
the region’s tourism industry. The project seeks
to assist the Caribbean region in transforming
its tourism industry into a low carbon economic
sector and thus support its promotion as a
carbon neutral destination. The project will
facilitate capacity building for the attainment of
improved energy efficiency, carbon emission
reduction and climate change planning and
management within the tourism sector. This is a
key project objective to be undertaken at the
local, national, and regional levels.
– Preparing to carry out a feasibility study on the
manufacture of solar grade silicon utilizing the
above 99.5% pure silica deposits in Guyana and
the low cost (0.02-0.04US$/kwh) electricity
supply in Trinidad and Tobago. The ultimate
objective of this initiative is to establish a worldclass manufacturing capability in renewable
energy technology in the Caribbean region.
In conclusion, Mr. Chairman, Distinguished Guests,
Ladies and Gentlemen, I have attempted to highlight some of the factors making the Caribbean an
“endangered region” from the threats posed by global warming and sea level rise. I have also proposed what I consider to be the roles and responsibilities of both Caribbean governments and the
international community to ensure that the Caribbean will not only survive the impacts of climate
change and sea level rise, but will prosper economically and socially.
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Dr. Sylvia A. Earle

SUBTAINABLE SEAS –
THE VISION, THE REALIT Y

My fascination with the ocean started when I was a
child, more than half a century ago, when attitudes
to the ocean were very different to those of today.
We believed that the ocean was infinitely able to
absorb whatever we wanted to put into it and infinitely able to yield whatever we wanted to take out
of it. Today we look at the oceans from a different
viewpoint. As never before, we have begun to understand that there are limits to what we can do to the
natural world and that there are consequences if
we do not observe these limits. We have never
known as much about the vulnerability of nature
and our own vulnerability as we do today.
I don’t think that we have run out of time to change
our behavior, but I also don’t think that we have much
time left. We should be able to put things right if
we grab the chance to act now. This earth is our
place, the only place that we know that works for
us. And it has become clear that we have to take
care of this place that takes care of us.
Timothy Wirth, who worked with former Vice President Al Gore on global environmental and popula tion issues in the U.S. State Department for some
years, once commented that the economy is a
wholly owned subsidiary of the environment. Right
now, however, the world is completely absorbed by
the economic and financial crisis. There does not
seem to be much room for the environment. People
do not seem to be willing to realize that we are also
facing an environmental crisis which is far more
earth-shaking and far more dangerous than what
we are now experiencing in the global economy. If
we destroy this world, where else should we go for

the assets to create wealth, to create a place for
ourselves? We know there is no other place in the
universe for us other than this blue planet. The
world is truly blue, as it is mostly ocean. Without
the ocean, think of what the planet would be – not
a very hospitable place for the likes of us.
We have to understand – and some of us do – how
important the ocean is to every breath we take, every
drop of water we drink; even if we never see the
ocean, we are connected to it. Now that we are beginning to understand, we have a chance to make
decisions that none of our predecessors could
make because they didn’t have the knowledge we
have. Only now do we have the capacity to understand how things are connected, how one part of
the earth influences the entire planet, how everything ties together. The explosion in energy consumption has taken place within my lifetime. Lights
are burning day and night all over the planet to drive
our expanding economy and our expanding desires
– not necessarily our needs but certainly our desires
– and to harness power to produce and do things
that none of our ancestors could imagine. It is just
this little slice of time that is putting new pressures
on this ancient planet.
We are beginning to see and understand the effects
of our exploitation of the planet, although we are far
from fully understanding how the planet works.
Less than five percent of the ocean has been seen,
let alone explored, but at least we know enough to
see that we are in trouble, that the ocean is in trouble and therefore so are we.
Those of us who have had the joy of being underwater understand something of the changes that
are taking place, and we get an idea of their pro-
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found impact on a global scale because of our
ability to communicate. Our use of energy is part
of our ability to communicate, because it is energy
that takes us high up in the sky and allows all of us
to meet here in person from all parts of the planet.
We have an obligation to make use of energy in a
positive way. Energy and new technologies allow
us, for example, to look at the earth from high in the
sky, to track events over time and observe how
quickly the planet is changing. If we were all stuck
in one place and did not have access to that perspective we would not know that we are in such
trouble, and we would not be empowered to be
able to do something about it.
To see how swiftly, in just a matter of months, the
Larsen B Ice Shelf disappeared in 2002 is alarming.
Some experts predicted that if that shelf goes, we
are in for big trouble. Well, it did go and we are in
for big trouble. Change is normal, and inevitable,
but nobody expected that change would be happening as fast as it is. Nobody knows what the future
will be, but the trend is clear: the melting of polar

ice is a fact, swifter than has been the case during
any time that we can record or know about. Bad
news for the polar bear, bad news for their ecosystem and for the creatures who share it with them.
Bad news for people, too! What will happen to
coastal zones if there is a six meter sea level rise?
When will this happen? We don’t know for sure but
it is faster than we imagined it would be a few years
ago. It is bad news for any place in the ocean that
has a calcium-carbonate base, whether for coral
reefs or existing chunks of calcium-carbonate that
are vulnerable to ph changes in the ocean. The
ocean is not acid yet, but the trend toward acidification is clear. The blue part of our planet is undergoing chemical changes that are affecting the
chemistry of the planet as a whole. There are for
example little creatures out there in the ocean
which are even more vulnerable perhaps than
corals, the coccolithophorids – the little creatures
that make up the bulk of the White Cliffs of Dover.
They have been churning out oxygen and taking
carbon dioxide out of the atmosphere for many
millions of years. But what happens – if the ocean
continues on this acidification trend – to their calcium carbonate shells, their capacity to do their part
in keeping the planet and the ocean ecosystems in
balance and in driving the food chains in the sea?
We have certainly heard a lot at this meeting about
the vulnerability of coral reefs. Whoever imagined –
during the time of Cousteau – that we would be
facing what we now face? Look back to the fifties
and the sixties, when people thought that coral reefs
would be there forever, like sturdy mountains. The
diversity of life: who ever imagined that we would
see such a loss of biodiversity in the sea? Some
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scientists still believe that ocean life is less vulnerable than life on land, that you can see the extinction
of animals, plants and whole ecosystems on the
land but not in the oceans. There is still this illusion
that the ocean is so big, so vast and so resilient
that nothing we mere humans do can harm it. But
we are learning otherwise, we are learning that the
loss of wildlife in the sea is equivalent to and in
some cases even more drastic than the loss of
wildlife on land.
All the creatures on land and in the sea are the
nuts, bolts, cogs and wheels that hold the planet
together. As we lose them, we lose resilience, we
lose integrity, we lose stability. Many fantastic ocean
species are in trouble across the planet due to pollution, overfishing and warming. But – fortunately –
they are not all gone, not yet. And I think we still do
have some time left to act. As long as we still have
ten percent of the big fish in the ocean – which is
about where we are today as compared to 50 years
ago – it is not over. We have seen a sharp decline
in coral reefs, but they are not all gone – not yet!

There is still a chance if we mobilize our minds
and our power and do something to change our
attitude to fish. It is not possible to feed some
seven billion people with wildlife from the sea, any
more than it is possible to feed our growing numbers with wildlife from the land. Had we not learnt
how to cultivate the land, we would not be here
today. Most of what we consume comes from plants
or from animals that eat plants. Half a dozen kinds
of grain form the great bulk of the calories that
humans consume, and this holds also for the animals that we breed and that are grazers. We do
not raise carnivores to eat because it is economically inefficient. But we do take carnivores out of
the ocean to eat. Each tuna, every pound of sushi
or sashimi comes from the ocean at a high price.
If we go back through a twisted food chain that
may involve 20 steps– depending on how many
carnivores have eaten other carnivores that have
eaten other carnivores – right down to the planktonic stage, we get through many stages of eat
and be eaten. Wildlife in the sea: it is estimated
that there may be 100,000 pounds of plants invested in every pound of a six-year-old blue fin
tuna, a high-speed, high-energy creature. We
are not feeding large numbers of people when we
consume tuna and swordfish and other carnivores.
Sharks are also in big trouble. I used to worry about
sharks when I first started diving in the 1950s.
People said, watch out for the man-eaters. But then
I thought, I don’t qualify, so I am not worried. And
then, as I got more experienced underwater, I realized that even the men did not have to worry. We
are not on the menu of sharks. Once in a while, a
shark would take a bite out of us, but today we are
taking bites out of some 100 million sharks every
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year. Sharks are in trouble because we are eating
them, that is the big problem! Even the biggest fish
in the sea is not safe, like the beautiful whale shark
which we saw last night in Frank Schweikert’s film.
You see their fins in restaurants around the world,
not just in Asia or New York; all over the world you
can go to restaurants and get your expensive and
non-sustainable dose of shark fin soup. In former
times the consumption of such luxuries was considered to be a special treat once in a while in
certain Asian countries. Now you can get it everywhere, though not for long, because the source of
supply will soon be extinct if we do not change our
attitude to wildlife in the sea right now! It is not just
fish that will be in trouble, not just coral reefs. We
are in trouble as a consequence of what we are
doing to our life support system.
Take a look at fish that nobody ate half a century
ago because nobody could catch them in their
deep sea habitats – 2,000 feet down, offshore, fur ther out than fishermen used to go. Today you can
catch them, not by traditional fishing methods but
with high-powered vessels, armed with the technology to find and capture them and send them to
distant markets. Some of these fish take about 30
years to mature and may be more than two centuries old by the time they reach your plate. Think of
the investment in a fish that has been around for so
many years. Compare it with the investment in a tenyear-old child and think what a child has consumed
in the course of ten years. And then think again of
the ultimate investment in 100-year-old carnivores.
But as we have heard during the course of this
conference, it is not just the amount of wildlife that
we are taking from the sea that is alarming; it is the

destructive techniques, the trawling operations that
scrape the seafloor. It is as if you used bulldozers
on land to catch songbirds or squirrels. We are
seeing the loss of the ocean’s resilience, from shallow water and now to increasingly deep water areas
all over the world. In all the working groups and
panels of this symposium we have been listening to
concerns about what we have done to this ancient
planet in just half a century – the discarded plastic
in the Pacific Ocean is one particularly frightening
aspect. Some of these piles of plastic debris, like
the discarded fisher nets, are creating problems a
second time because they keep on fishing; other
plastic particles are mistaken for food and are eaten
by fish or sea birds and enter the food chain.

There is good news, nevertheless, because there
are some motivated volunteers who have gone out
to the northwest Hawaiian Islands, and have dived
to retrieve some of those discarded nets, but it is
going to take a long time to extract what is already
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in the ocean, and we are still putting more things
in. Again, a change is possible. The oceans are not
dead – not yet! And this is another “good news”
story. This is the chance we have at the moment,
and this is the time to make a difference. We learned that there is still hope for creatures that you
want to protect if you stop killing them. Take the
whales, for example. Not all of the whales that we
stopped killing about half a century ago have recovered, but some of them have. If we apply this same
attitude to other wildlife in the sea, restoration is
still possible. We will never restore things to the
way they were 1,000, 500 or even 50 years ago. But
we can make things better than they are, although
the windows of opportunity are closing.
I want to show you one other reason why I have
cause for hope. Two years ago, I attended a conference in Spain and met the man who started
Google Earth. Can you imagine life before Google?
Being able to search out information that relates to
whatever it is that you want to explore, to see what
your backyard is like, to visit your neighborhood
Starbucks, to find a special pair of shoes or to find
out the history of Lübeck. Whatever it is, you can
google it and get the answers, or at least some of
the answers. Google Earth makes it possible to
geo-reference your queries and lets you see the
world with new eyes; you can hold the world in your
hands and turn it around and see how we are connected. With Google Earth we are able to actually
zoom in on any place around the world we choose.
Let’s just take a quick trip down south to California
and zoom into Monterey Bay, home of one of the
most famous aquariums. We can learn a lot from
looking at aquariums which help us understand
what it takes to keep fish alive in a place that we

monitor and control ourselves. The ocean is a huge
extrapolation of an aquarium; it is also vulnerable to
the small and big changes that are taking place.
We can dive into the oceans in little submarines in
order to explore the impacts of these changes, but
even for submarines there are constraints. We are
limited to about half the ocean’s depth. There are
only four submersibles in the world that can go to
6,000 meters, and at present there is no way to go
to the deepest place in the sea.
Using Google Earth, you can look at the land and
the oceans and identify problems on land that have
repercussions on the oceans, such as the coal
mining operations in West Virginia, for example.
You can watch what it means to lop off the top of a
mountain and dump it into the valleys and the rivers
nearby that run into the ocean. Until Google focused on this, people were not as aware of what was
actually happening. And what is happening gets
some people upset. Google Earth lets us also see
the exploitation of the oceans – not only mining for
minerals, but also for fish. We can zoom down on
Chinese shrimp trawlers, for example. Shrimp boats
all over the world are dredging and trawling the sea
floor and plowing up a huge bloom behind them. A
great swath of sediment and debris is swirled up in
the ocean as a consequence of this intensive fishing
activity. And through Google Earth we can get
information on this and can start acting.
We can also go look at the Arctic through the eyes
of Google Earth. Let us dive under the ice with
some of the creatures whose only home is the high
Arctic. We have one chance – now – to make decisions that will resound forever more. What
happens to the Arctic is not just a matter of what
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With knowing comes

caring
its surrounding countries have to say. One of the
great discussions in the course of this meeting is
about governance: Who should govern the Arctic?
Should it be just the countries that are adjacent to
the Arctic Ocean, a place that all of us have a vast
interest in? And talking about stakeholders – what
about the creatures who live there, the narwhals,
the polar bears, all the creatures, even the little
arthropods? They are not at the table; we have to
be their voice.
I want to alert you to just one more thing. You have
seen pictures of the changes to the Arctic ice cover
before, but I am going to leave you with an image
of New York and what will happen to Wall Street

when the polar ice melts. Think what will happen to
the economy if Wall Street is financially under water.
What if the whole city ends up under water, if the
world continues the trends that are now taking
place? On this note, I want to add my final message
about this being a unique point in history. Never
before have we been able to identify that we have a
problem. Knowing that we have a problem is a giant
first step toward solving that problem. But we have
to communicate this knowledge to the people. As
scientists and policy-makers we know something
that most of the world does not. We know what the
problems are. Having new means of communicating
our knowledge is perhaps a giant step toward being
able to solve these problems as it allows us to bring
the world to the table and to understand that we
have to do something more than sit back and
passively watch these changes. “Business as
usual” does not work any more. With knowing
comes caring! Even if you know, you might not
care, but you cannot care if you don’t know!
However, we do know as we have never known before, and increasingly people do care. I therefore
think there is hope that we will find an enduring
place for ourselves within the natural systems that
keep us alive and sustain us. But this is the point
right now! The next ten years may be the most
important in the next 10,000 years. But I am an
optimist, largely because of you. Thank you.
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One aspect of the final discussion about the sustainability of the oceans concerned the question of
how existing knowledge about the ocean ecosystem
can be disseminated. How much environmental
education do we need? If we want to bring about
long-term changes in our behavior, and if we want
to change our consumer behavior with respect to
our oceans and our climate, we must get the message across to our children. The children must
understand how to shape the future. One participant proposed introducing the subject of ‘environmental studies’ at schools. Martin Visbeck referred
to the YouTube ocean videos now produced in Kiel
by children for children, which are aimed at arousing the interest of children in ocean research.
Children are taken along on research trips with a
view to increasing their environmental awareness.
Sylvia Earle agrees that we should talk to children
about our oceans: “You might think there is no time
to invest on a one-by-one basis, but I think that only
individuals make a difference, so we must also invest
in the next generation. I can imagine them speaking
to us sometime in the future and asking why didn’t
you do something? You had a chance. You were
there when there was still time, when there still were
coral reefs and when there still were big groupers
in the ocean and you let them go. Why did you do
that? Can you just hear them saying that? We should
use every means we have to convey to others what
we understand”, Earle said.

What can politicians do about overfishing of the
world’s oceans? Has everything been going wrong
in EU fishing policy for years? This was another
question raised. Reinhard Priebe from the Euro pean Commission’s Directorate General for Fisheries
and Maritime Affairs takes a more nuanced view of
the situation, while at the same time pointing to the
massive problems with which the Commission is
confronted in the domain of fishing policy: the number one problem are the excess fleet capacities
throughout the European Union – albeit to different
extents in the individual countries – and which,
despite EU subsidies aimed at reducing fleet sizes,
are not reduced in all countries and adjusted to the
potential fishing volumes.
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What will

you do?
The number two problem are the complex decisionmaking processes in the EU. Key fishing policy decisions are taken by 27 ministers. “One of my daily
frustrations is that very little is often left of the Commission’s proposals once they have been through
the Council of Ministers”, regrets Priebe. All discussions begin at the level of science and end at
the level of governance issues, though these are
not an internal EU problem but an international one.
Fish move around with no consideration for economic zones and fishing areas, nor for international
and national fishing organizations, and to date there
have been no regulations in this area. However, the
problem will not be resolved for as long as decisions

“Formal analyses of long-term global marine ﬁsheries prospects
have yet to be performed, because ﬁsheries research focuses
on local, species-speciﬁc management issues“, said Daniel Pauly.

in EU fishing policy remain laborious consensusbased decisions. What is needed is an international
administrative decision-making level where individual
quota decisions follow scientific knowledge, as is
already the case to some extent in the USA and
Canada. Furthermore, it is not only politicians who
must act. The market power of consumers should
not be underestimated. If large supermarket chains
insist on purchasing only fish from sustainable
sources, this will have a greater impact than any
law ever could.
A great deal of attention is also devoted in the EU
to the fight against illegal fishing. The main problem here is less to do with legislation and more to
do with enforcing existing laws. There is a lack of
sanctions to punish violations of fishing regulations.
Such violations must not be dismissed as trivial
offenses. Once again, what is needed here is international consensus. Reinhard Priebe shares the
view of Daniel Pauly that there is probably no need
for a global fishing council, even if there is often a
tendency in crisis situations to call for new institu-
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organizations the authority that they would have
needed to manage fish stocks locally in a sustainable way. However, there are some very efficient
regional fisheries management policies in Europe in Iceland, for example. What we need is the will to
learn from these experiences.

tions and new treaties. We do not need a security
council for tuna in the style of the United Nations,
says Priebe, but rather an international network of
NGOs. The EU, for example, will be defining its
interests in the Arctic more precisely in a few
weeks, but will not be proposing any new institution
or an Arctic treaty along the lines of the Antarctic
Treaty, but instead will contribute to the discussion
practical and pragmatic models of cooperation
when it comes to “governance in the Arctic”.
Colin Devey agrees that no global institutions are
needed. Although there is a worldwide UN organization in charge of fisheries – the FAO, founded in
1945, which has provided guidance in a transition
which we now call “ECO System Based Management”, and which has developed a code of conduct
for responsible fisheries management – it has been
unable to manage fisheries at local levels. The FAO
represents the world community, but fishing is not
global. And although the FAO created local commissions in charge of regional fisheries in the
1960s, its member countries did not give these

We also have to take care that we prevent the corrosion of coral reefs and the destruction of shelf
regions caused by fisheries, Daniel Pauly adds.
Destruction should no longer be supported by subsidies of any kind. We have to intervene where
destruction is already on a large scale, and we
have to identify other areas as Marine Protected
Areas in order to conserve the ocean’s biodiversity.

“We have a chance, but it is now or never”, said Sylvia A. Earle
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