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Foreword
by HRH Prince Philipp, Duke of Edinburgh

The Wadden Sea is a mosaic of marine and coastal environments
which form both an area of outstanding natural beauty as well as
one of the world’s most important tidal wetlands. This unique
area off the north west coast of the mainland of Europe sustains
millions of migrating shore birds and waterfowl and provides vital
feeding, spawning and nursery areas for many species of commercially valuable North Sea fish. The trouble is that it is also seen
as an ideal area for outdoor recreation by ever increasing numbers
of visitors. It is a classic instance of conflict of interest between
the need for the sensitive conservation of nature and the human
demand for the exploitation of natural resources.
The future of the Wadden Sea, which is the legacy we will leave
to the next generation, depends on how we resolve this conflict
and how successful we are in protecting the integrity of its natural
ecosystems. It is desperately important to achieve a sensible balance between the free dynamics of the natural processes, which
are essential to the health and productivity of the Wadden Sea;
the welfare of the local people, who depend on the sustainable
use of its resources; and the natural desire of visitors to enjoy the
attractions of the area.
Progress is being made through the combined efforts of the Wadden Sea States; Denmark, Germany, and the Netherlands, the
National WWF Organisations in those countries and other NGOs
which are promoting the wise and sustainable use of its resources.
Many of the essential elements needed to provide effective
protection for the area are in place. What is lacking is full cooperation between the individual governments and the political will to
take difficult and urgent decisions.
It would be both tragic and scandalous for history to have to
record that the rich nations of Europe, with all the benefits of sophisticated legal systems, educated and skilled managers and a
wealth of scientific information, could not act together to ensure
the protection and practical management of this unique area. If
these affluent nations cannot solve these critical problems, it is
hardly a good example for the less prosperous nations in their
efforts to resolve similar dilemmas.

International President of WWF
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0.0
Summary

After ten years of Wadden Sea conservation it appears that the
condition of the Wadden Sea is still deteriorating. Seal deaths, fish
diseases and other adverse developments are testimony to that.
The World Wide Fund for Nature (WWF) therefore has commissioned a study of the present situation of Wadden Sea conservation. Based on 39 expert studies this report brings together the information on the state and management of the Wadden Sea and
makes recommendations for a new step forward in Wadden Sea
conservation. The WWF and more than 50 supporting NGOs
stress the importance of an agreed plan of action to meet the
present adverse developments and to provide positive guidance
for development.
The main elements necessary to safeguard the Wadden Sea as
part of the heritage for European society already exist. Effective
protection will require the integration of the present three national sets of aims, objectives, and management measures into a comprehensive management strategy for the entire Wadden Sea.
The formulation of an effective strategy to protect the Common
Future for the Wadden Sea requires the adoption of a common
vision, a common goal, a common conservation principle, and a
broadly based, unified planning and management boundary incorporating the Wadden Sea and the relevant surrounding North
Sea and mainland areas. Within the Wadden Sea itself, a balance
must be sought between conserving and/or promoting natural
processes and ecological functions essential to the maintenance
of the Wadden Sea ecosystem and improving the economic and
social welfare of the people who live and work there. A concerted
plan of action is required to unify management goals and objectives, strengthen existing public support, increase administrative
coordination and harmonize management practices within and
among the three Wadden Sea states, seeking the cooperation of
other partner states in the EC and in outside regions.
The World Wide Fund for Nature, in collaboration with the 50 fellow Non-Government Organizations from the Wadden Sea
states, offers the following recommendations for improving the
protection of the Wadden Sea.
1. A Second Joint Declaration on the Protection of the Wadden
Sea is required to provide Wadden Sea conservation with the urgently needed stimulus for improvement.
2. The Wadden Sea must be managed as an ecological entity. It is
suggested that a unified management boundary be established
for the entire Wadden Sea ecosystem (Figure 1). This must encompass all major coastal and marine ecosystems which constitute the Wadden Sea in order to provide a commonly agreed base
for the coordination of management policies and administrativearrangements, and for the unification of laws and regulations and
environmental quality standards by the three nations. It is
essential that activities which have a significant influence upon
the Wadden Sea ecosystem which are located in areas bordering
the Wadden Sea be incorporated into a second, more broadly
based planning and management system (Figure 2). For management questions regarding riverine input of pollutants, the whole
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catchment area of the North Sea (Figure 3) should be considered.
When dealing with the management of migratory bird populations the cooperation with countries along the East Atlantic Flyway (Figure 4) must be strived for.
3. It is recommended that the Wadden Sea states set up an international working group to develop a common vision on Wadden
Sea protection and to describe a reference system (an ‘ideal’
Wadden Sea) and a target system (a ‘possible’ Wadden Sea).
4. A common goal appropriate to the conservation of the Wadden Sea would be to achieve a natural and sustainable ecosystem
in which natural processes proceed in an undisturbed way and in
which all species of plants and animals which should occur in the
Wadden Sea can occur. It is suggested that this Guiding Principle
be adopted by the three Wadden Sea states as the basis for promoting the protection of the Wadden ecosystem and the unification of national and local government policies and management
arrangements among the three nations. The Wise Use concept
developed in the framework of the Ramsar convention, is complementary to the Guiding Principle; it should be applied at least
within the Greater Wadden Sea area (Figure 2), if not in the
whole catchment area of the rivers flowing into the North Sea
(Figure 3), as a means of reducing the adverse environmental and
economic effects of human activities. A second complementary
concept to be applied is the Precautionary Principle requiring that
in case of doubt about possible adverse effects an activity or use
of a certain compound is abandoned.
5. Individually, the Wadden Sea states have taken steps to increase international recognition of the unique value of the Wadden Sea and increase its conservation status. The WWF suggests
that a joint proposal be made by the three states that the entire
Wadden Sea be nominated as a:
• Ramsar site under the Ramsar Convention on Wetlands of International Importance especially as Waterfowl Habitat;
• Biosphere Reserve under the Man and Biosphere Programme of
the UNESCO;
• World Heritage Site under the World Heritage Convention.
Also the EC-bird directive should be implemented in the whole
Wadden Sea.
The WWF also suggests that cooperative arrangements be set up
with authorities responsible for other internationally important
wetlands and natural areas around the North Sea coast and along
the East Atlantic Flyway to promote the conservation of migratory
birds. In all this the Common Wadden Sea Secretariat could play a
leading role. The WWF suggests that the role of this Secretariat
be reinforced.
6. It is recommended that the Wadden Sea states establish a unified management strategy. This should integrate as key elements
the relevant parts of the Dutch PKB Waddenzee concept, National parks and a bufferzone system as developed in Denmark. It is
also recommended that the Wadden Sea states streamline their
administrative arrangements for Wadden Sea management. A
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substantial increase in administrative and financial support should
be given for education, interpretation and warden services.
7. Controls over the adverse environmental, economic and social
impact of specific human activities should be strengthened. Any
further impacts of pollutants into the Wadden Sea should be avoided by reducing pollution and discharge of nutrients with Uniform Emission Standards using Best Available Technology and scientific knowledge. All developments planned for the Wadden Sea
must be subject to comprehensive Environmental Impact Assessment procedures.
8. The integrated management of the Wadden Sea as an ecological entity could be supported by the establishment of a small but
strong international body, such as a Wadden Sea Council, made
up of representatives from the three Wadden Sea states, including
local government representatives. To such a Wadden Sea Council
any disputes about the management of the Wadden Sea could be
referred for arbitration. The WWF suggests that an international
Working Group made up of members from the three Wadden Sea
states be set up to review this concept with the aim of recommending how it should be constituted, its powers, staffing and
budget. This Working Group should report within one year after
its constitution. Consideration should also be given to strengthening the Common Secretariat for the Cooperation of the Protection
of the Wadden Sea so that it could effectively service such a Wadden Sea Council.
9. A Wadden Sea Charter should be prepared as a means of promoting the harmonization of policies and unification of con-servation principles among the three Wadden Sea nations.
10. Specific suggestions are made for reducing the adverse impacts of coastal engineering activities, pollution, fisheries, agriculture, and recreation and tourism.
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1.0
Ten years of
Wadden Sea conservation

In 1981, exactly ten years ago, the Netherlands accepted a Physical Planning Key Decision (PKB) on the Wadden Sea and gave
most of its Wadden Sea territory protected status by means of its
Nature Conservation Act. This marked the start of large-scale
governmental Wadden Sea protection.
The other Wadden Sea states soon took similar initiatives. Denmark protected its Wadden Sea area in 1982 (after a wildlife reserve was established already in 1979), and the German states
created national parks in the area in 1985 (Schleswig-Holstein),
1986 (Niedersachsen) and 1990 (Hamburg).
Altogether the lion’s share of the Wadden Sea has received protected status by now. Moreover Denmark, Germany and the
Netherlands agreed on a ‘Joint Declaration on the Protection of
the Wadden Sea’ and decided to co-operate in matters of Wadden Sea protection in 1982. As a result, nowadays managers of
parks and nature reserves regularly meet to discuss management
problems, and scientists from all three countries are investigating
the many problems and recommending measures. A Common
Wadden Sea Secretariat has been active since 1986. But did the
Wadden Sea improve?
Perhaps it did in some respects, but in several other respects it
showed deterioration since 1981.
• Since 1981 nearly 7.000 ha of the Wadden Sea have been embanked and even now plans exist for a further embankment of
parts of the Wadden Sea.
• A concrete island for oil drilling was built in the German
Wadden Sea in 1985 alongside Europe’s most important
moulting area for shelduck. In the Dutch Wadden Sea a gas
platform was constructed in 1985.
• In 1985-88 fishermen removed virtually all mussels from the
Danish Wadden Sea.
• In 1988 60 % of all harbour seals in the Wadden Sea died due
to a virus infection in combination with lowered resistance due
to pollution.
• In 1990 the last seagrass beds in the Dutch Wadden Sea were
virtually destroyed by cockle fishing.
• In spring 1991 fishing for seed mussels in the Dutch Wadden
Sea was impossible because of insufficient spatfall and overfishing in the preceding years. The same appeared to be the
case for cockle fishery in autumn 1991. Eider ducks and oystercatchers, for which cockles and mussels are staple food, therefore experienced food shortages, so that they did not raise
young and even died in considerable numbers.
• At the same time there is pressure to allow mussel culture and
cockle fishery in the Wadden Sea in Denmark.
• Next is planed a pipeline for Norwegian gas: ›Europipe‹ of Statoil which will cross the tidal flats of the German Wadden Sea.
All this shows that we have started to create an excellent structure for Wadden Sea conservation, which indeed has resulted in
several positive effects, but at the same time it is very clear that it
does not work as we expected. We hoped to see an improvement
in the condition of nature in the Wadden Sea, but we have observed continuous deterioration since 1981.
For this reason the NGO’s of the three Wadden Sea countries
have analysed the present unsatisfactory situation. The findings
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and recommendations in this report are the culmination of a two
year study sponsored by WWF which was conducted by a team
of international experts from the Netherlands, Germany and Denmark. A series of 39 ‘State of the Art’ papers was commissioned
to assist the team in arriving at authoritative asessments of the
state of knowledge concerning different management issues associated with the common future of the Wadden Sea.
This report concludes that the scale of the challenge of achieving
wise use of the Wadden Sea requires a concerted international response similar to that advocated in the Brundtland Commission’s
report „Our Common Future“. The Wadden Sea states need the
support of the people of Europe in fulfilling their responsibility to
protect The Common Future of the Wadden Sea. This report explores the challenge we face in conserving and restoring the ecological integrity of the Wadden Sea and presents recommendations designed to assist the Wadden Sea States in resolving some
of the major problems which threaten Our Common Future.
Chapter two examines the ecological processes and functions of
the Wadden Sea and the current state of management of the
Wadden Sea and its resources. Chapter three deals with the environmental problems and management issues which need to be resolved. Chapter four examines how major problems and issues
could be resolved and makes specific recommendations for resolving them and for improving the management of the Wadden
Sea for consideration by the Ministers of the three Wadden Sea
states.
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2.0
Evaluation of the Current
Environmental Condition
of the Wadden Sea

The Wadden Sea is one of Europe’s most important wetland ecosystems. It is recognised internationally as an area of great natural, scientific and social importance. Its importance is based upon
the great biological productivity of the complex mosaic of marine
and coastal ecosystems which create the Wadden Sea environment. The international importance of the Wadden Sea is illustrated by the following facts:
• It contains the largest area of tidal wetland in Europe and one
of the largest in the world;
• It has the largest area of saltmarshes in Europe;
• It forms one of the most important habitats for coastal waterfowl and shorebirds in the entire world and functions as the
most important staging area and point of distribution for millions of coastal birds using the East Atlantic Flyway between
South Africa, Northeast Canada and northern Siberia;
• It is a critically important feeding, spawning and nursery area
for fish species from the North Sea and surrounding coastal
waters;
• It is one of the few remaining areas where natural, dynamic
processes operate and can be observed shaping the area;
• The renewable natural resources and environmental services
provided by the Wadden Sea ecosystem are of significant economic value. The wise use of these resources is critically
important in sustaining human activities including fisheries,
tourism and recreation; and
• The landscape is of unsurpassed natural beauty.

2.1 Ecology
The ecological situation of the Wadden Sea is the result of biological, chemical and physical factors acting on the sea as well as the
human activities which influence these factors. The natural processes largely still function in the Wadden Sea as in former centuries and the area is a typical tidal wetland system although its ecological situation has altered over the years. These alterations are
usually the result of human activities although very severe storms
and other natural events may also have caused changes. Irreversible changes can also result from these catastrophic natural events,
but more often the area will change as a result of the natural erosion/sedimentation cycle which continually changes the appearance of the area.

2.1.1 Biological and Physical Factors
Affecting the Wadden Sea
The biological and physical factors affecting the ecology and resources of the Wadden Sea are considered separately although
the Wadden Sea is one system and changes in any single factor
will cause changes in other factors influencing the system.
Physical Processes
The main physical processes affecting the Wadden Sea are the
tidal movements, the interchange of water with the North Sea,
weather conditions and the influx of fresh water from the major
rivers draining into the Wadden Sea.
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The most important factor affecting the Wadden Sea is tidal action and magnitude. Different regions within the Wadden Sea can
be differentiated on the basis of tidal amplitude. In the regions
with small to medium tidal amplitudes (The Netherlands, Lower
Saxony and Denmark) barrier islands are formed between the
North Sea and the Wadden Sea. In the areas with large tidal amplitudes (>3 m; inner German Bight between Wangerooge and
Amrum) sandbars form at the boundary of the North and Wadden Seas. Tidal amplitude also affects the areas behind the barrier
islands. Those areas with small to moderate tidal amplitudes have
large channels and subtidal regions. The area of intertidal flats is
small in contrast to areas with large tidal amplitudes which have
large intertidal flats.
Although some sand is exported to the deeper parts of the North
Sea, the Wadden Sea is a sediment importing system. The net import of sand from the North Sea is essential for maintaining the
morphology of the region during sand extraction and even more
so in a period with rising sea level. Within the Wadden Sea the
imported sand is distributed by tides and currents. The system is
dynamic and seasonal changes occur. Along the North Sea coast
sand is transported in summer from below the low water mark towards the beaches while in winter erosion of the beaches carries
sand back to deeper water where sandbars are formed. The bars
are not fixed and, although normally present, their position can
change as a result of natural processes.
Fine sediments from the North Sea and the rivers draining into the
Wadden Sea are also deposited in the Wadden Sea. The de-position takes place along sheltered mainland coastal areas and is the
first stage in the formation of saltmarshes. Most salt-marshes,
however, have disappeared due to embankment and reclamation.
Altogether an area of about the same size as the entire present
Wadden Sea has been embanked in the course of time ! The physical appearance of the Wadden Sea is due to the import of sand
and silts and the combined action of tides, currents, waves and
weather. Man has also been instrumental in shaping the Wadden
Sea, e.g. by dredging for shipping channels, reclamation of land
by dike building and drainage. The Wadden Sea will continue to
change but the nature of the changes will depend on many factors. Among these factors the forecast rise in sea level could be
one of the more important.
Biological Processes
The biological status of the Wadden Sea is influenced by the conditions of the coastline in the Netherlands, Denmark and Germany, the state of the rivers, the run-off of water from land behind
the coastline and equally important the interchange of water with
the North Sea. In addition to major fresh water inputs from rivers,
the interchange of salt water with the North Sea also results in the
exchange of suspended and dissolved material. Among the
dissolved materials are the primary nutrients nitrogen and phosphorous. Part of the imported suspended matter consists of organic substances which are broken down in the Wadden Sea to
simple chemical compounds. The Wadden Sea is therefore rich in
nutrients which results in a highly productive ecosystem. The
main primary producers are unicellular microalgae. These micro-
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algae are eaten by zooplankton and benthic grazers, such as mussels and cockles. These benthic organisms are an important section of the food chain in the Wadden Sea. This is due to the shallow water which allows the benthic fauna to feed efficiently on
both benthic and suspended algae. The development of large
stocks of cockles and mussels is thus favoured. The benthic fauna
is exploited by invertebrates such as crabs, shrimps, starfish, and
ragworms. However the most obvious species which exploit these
communities are fish and birds, and of course man.
The benthic fauna counts many different species. Its biomass
is among the highest found in Europe or in any temperate sea.
The richness of the Wadden Sea as a habitat for fish and birds is
almost totally dependent on this benthic fauna. Any reduction in
its quality or quantity, which in itself is already a loss, would cause
adverse changes in the ecological and economic potential of the
Wadden Sea.

Jan Veen

2.1.2 Birds

Large populations of coastal birds use Wadden Sea

Unlike the benthic communities which are largely invisible to the
public, the bird population in the Wadden Sea forms a very distinct component of the ecosystem. Their visibility makes them a
good indicator of the health and productivity of the entire system,
and of the degree of disturbance that it is subjected to.
The main species of birds using the Wadden Sea are geese, ducks,
waders, gulls and terns. The breeding population in the saltmarshes and theislands amounts to about one million individuals
when the offspring are included. Many more birds use the region
as a wintering, moulting and, especially, as a staging area in the
spring and autumn. Millions of birds breeding in the arctic and
high arctic tundra of Canada, Greenland, Spitsbergen, Scandinavia and Siberia use the Wadden Sea as a feeding ground to build
up energy reserves for the long flights to their far distant breeding
areas. Estimates based on simultaneous counts suggest that six to
nine million coastal birds that migrate each year along the East
Atlantic Flyway between South Africa, Northeast Canada and
northern Siberia depend upon the Wadden Sea.
The importance of the Wadden Sea for the conservation of birds
is illustrated by the following examples: the whole world population of the dark-bellied brent goose is largely dependent on the
Wadden Sea, 60-70% of the world population of the barnacle
goose is dependent on the Wadden Sea. Apparently all the knots
migrating from Africa to northern Siberia and 75% of those
breeding in Greenland and Northeast Canada build up fat reserves by feeding on molluscs in the Wadden Sea. Eighty to ninety percent of all European oystercatchers and shelducks utilize the
area. More than 50% of the East Atlantic Flyway populations of
grey plover, curlew, dunlin and bar-tailed godwit feed on the invertebrate resources of the Wadden Sea.
The bird population has fluctuated but on a long-term basis there
is no real evidence of any major changes in the number of species
or birds per species using the area. However, a serious case of
pesticide poisoning has occurred. Between 1953-1962 the
number of breeding pairs of sandwich terns reduced from 26.000
to 6.000, and by 1965 only 800 pairs bred. There was also a huge
mortality among eider ducks on the Dutch islands in the 1960’s.
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The populations of both these and other affected species are now
recovering since the flow of these pesticides has ceased. On the
other hand some populations such as brent geese, barnacle geese
and wigeon which have been low levels for decades have recovered recently due to stronger conservation measures and reduced
hunting pressure. The numbers and health of the bird populations, especially the resident species, are indicators of the overall
status of the Wadden Sea ecosystem. The birds are at the top of
the food chain and are completely dependent on the lower links
of the chain. The status of the bird population of the Wadden Sea
can be used as a visible and highly emotive indicator of the underlying state of the system which is dependent on the critical, but
less visible, benthic fauna, fish and the plankton.
2.1.3 Fish and fisheries
About one hundred species of fish have been recorded in the
Wadden Sea. The populations of these vary, plaice and flounder
being common while others are rare. The houting and other species migrating into the rivers, once common, are now almost extinct due to river pollution and regulation. The re-introduction of
species which are rare or almost extinct is being attempted in several areas. The long-term success of these attempts will depend
very much on the restoration of environmental conditions which
these species require.
The Wadden Sea is an important nursery ground for the commercial North Sea stocks of herring, plaice and sole. The shrimp,
cockle and mussel fisheries are of economic value. A recent development is the harvesting of lugworm and ragworm for use as bait
for sport fishing.
The size of the fish stocks in the Wadden Sea, at present, appears
to be reasonably stable. However, the increasing incidence of fish
diseases, especially in the estuaries, indicates that pollution has
significant effects. Increasing pressures from fisheries as well as
changes in habitats are an increasing cause of concern.
2.1.4 Mammals
The most common mammal in the Wadden Sea is the harbour
seal. The population of harbour seals has shown a strong decline
in recent times. Hunting pressure and the accompanying disturbance were the main causes until the seventies and in the Netherlands high levels of PCB’s adversely affected the reproduction of
seals and almost caused the total disappearance from the western
Wadden Sea. Moreover, an outbreak of a virus disease severely
affected the seals in the entire Wadden Sea and in the North Sea
in 1988, killing more than 60% of the population. The number of
seals is now increasing again but it will take at least 10-15 years
before previous levels are reestablished.
The grey seal is also a resident although its numbers are small.
Colonies exist between the islands of Vlieland and Terschelling
where about 80 animals reside, and between the islands of Sylt
and Amrum where 50-60 individuals are present. These populations are thought to have been established by seals from the increasing population around Britain.
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The most common
mammal is the harbour seal (left). The
harbour porpoise

(right) is still resident, but in drasticly reduced numbers.

The harbour porpoise is still resident in the Wadden Sea but numbers have been drastically reduced. Several other species of
whales, dolphins and seals have been recorded as visitors to the
Wadden Sea but the harbour seal is now the only marine mammal
which maintains a large and breeding population.

2.1.5 Man and His Role in the Natural System
Man must be considered an integral part of the Wadden ecosystem. For many generations man has lived and bred in the area
and has fed on its biota. However, man has also instituted major
changes in the ecosystem to adapt it to his own needs. Humans
have thus exerted changes in the ecosystem which have not been
equalled by any other living organism and which have often even
exceeded, and are very different to, the effects of the physical
processes which have shaped the Wadden Sea environment.
The main human activities in the Wadden Sea area are fisheries,
agriculture, tourism and recreation. All of these activities depend
upon natural resources. At the same time they often have adverse
effects on the ecosystem of the Wadden Sea and cause the degradation of the resource base. Other activities, all of which do
not depend on the natural resources of the Wadden Sea, but can
cause severe adverse effects, are gas extraction, dredging to
maintain water depths in harbours and shipping channels, dumping of dredge spoil and toxic wastes, as well as military training
activities and associated side effects related to the testing of
weapons.
Although the era of large-scale reclamation of coastal areas has
passed, man thus continues to create environmentally damaging
changes in the Wadden ecosystem. There are also adverse effects
created by poor standards of environmental planning and management of human activities within the Wadden Sea area and
within the surrounding region. These damaging impacts are more
fully described in the next chapter.
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3.0
State of Environmental
Management
of the Wadden Sea

The Wadden Sea has been variously described as a ”robust“ and
a ”fragile“ ecosystem. It is thought robust because it is capable of
coping with very strong and dynamic natural forces. Also the system on the whole is robust and its constituent elements are expected to survive in the future. However, each single element (island, sandflat, channel, mussel bed etc.) may change considerably, both due to natural forces and/or human impacts. Apart from
obvious changes brought about by the gross modification to
coastal environments resulting from sea defences and land reclamation, there are, however, clear signs that the system is fragile
and has come under great stress. These include:
• Increasing damage to benthic habitats and increasing mortality
of benthic organisms resulting both from new forms of fisheries
technology, including dredging for cockles and lugworms, and
from eutrophication;
• Increasing incidence of algal blooms and oxygen deficiencies
in areas of low rates of water circulation as a result of eutrophication;
• The near extinction of eelgrasses in major areas of the Wadden
Sea;
• Loss or reduction in numbers of animal species;
• Reduction in the number and breeding success of birds in areas
popular for recreation activities, and reduction in the extent of
areas available for use by moulting birds due to disturbance
mainly arising from recreational boating;
• Reduced reproduction of seals due to PCB pollution;
• Skin lesions and abandonment of young in the seal population;
• Increased incidence of fish diseases and abnormalities;
• Overgrazing of saltmarshes leading to decrease of numbers of
breeding birds;
• Loss of the freshwater reserves and the disappearance of wet
dune valleys due to the overexploitation of freshwater resources in islands resulting from the overdevelopment of tourism
and recreation facilities;
• Added to this list there are major concerns for the health of
the Wadden environment associated with increased hazards of
catastrophic pollution related to the transport of hazardous
chemicals and oil.

3.1 Major Problems and Issues
Affecting the Wise Use of the
Wadden Sea as a Natural Ecosystem
Strong evidence suggests that the natural processes that maintain
the health and productivity of the Wadden Sea ecosystem are not
being adequately protected. A major problem is the failure to
control, and where possible, eliminate the adverse impacts created by human activities within and surrounding the Wadden Sea.
This is due primarily to the failure of national, regional and local
management plans governing different sectoral activities to ensure that sufficiently high standards of environmental planning
and management are implemented to ensure the protection of
the Wadden ecosystem. The impact of different activities, the
need for improved standards of environmental management and
the conservation of undisturbed areas are discussed more fully in
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the following paragraphs. There are two basic sets of problems
which need to be resolved.
The first consists of adverse environmental impacts caused by human activities which take place within the Wadden Sea and in a
very large area surrounding the Sea. There are four broad categories of impact which need to be addressed, namely:
1. Elimination of or damage to the natural structure and processes of ecosystems resulting from major modifications or their conversion to make way for new uses of an area. Specific examples
include: coastal defense, land reclamation, port development,
causeway construction, and dredging. This will be addressed in
paragraph 3.2.1.
2. Disruption of processes that maintain the health and productivity of ecosystems through the introduction of excessive sediment loads, nutrients or chemicals and organic materials alien to
the Wadden ecosystem. Pollution transported by rivers and
through the atmosphere from a wide area within Europe is the
major cause of disruption of natural processes in the Wadden Sea.
This item will be considered in paragraph 3.2.2.
3. Overexploitation of natural resources. Examples include the disappearance of once abundant beds of native oysters and the destruction of mussel and cockle beds. These problems will be described in more detail in paragraph 3.2.3.
4. Disturbances due to human activities, for example recreation
and military manoeuvres. This steadily increasing impact, described in more detail in paragraph 3.2.4, alters the distribution,
survival and reproduction success of birds and marine mammals.
All four categories of impact degrade the quality of the Wadden
Sea environment and reduce options for sustaining different
forms of use by current and future generations. Improved management of adverse activities which take place within the Wadden Sea itself is therefore urgently required, but it will only provide part of the solution. Many of the adverse impacts on the
Wadden Sea are caused by activities which take place in the surrounding region, including the United Kingdom, Belgium, Luxemburg, France, Switzerland, Czechoslovakia and even other countries. The steps taken by the three Wadden Sea states, Denmark,
Germany and the Netherlands, to improve the management of
their common sea will help to eliminate or reduce adverse impacts caused by activities within their respective jurisdictions.
However, the greatest challenge we face in achieving ”wise use“
of the Wadden Sea will be the reduction of the adverse impacts
caused by activities which are located in jurisdictions outside of
the Wadden Sea States.
The options mentioned above for sustaining different forms of
use by current and future generations include conservation of
unique habitats which help to sustain rare and endangered species, the production of valuable North Sea fisheries, and the satisfaction of increasing demands for recreation. With the application
of ”wise use“ concepts, many of these options can be exercised
at the same time and potential conflicts among different interest
groups can be avoided. For example, the establishment of national parks with core zones protecting fragile marine habitats
can also protect breeding grounds and nursery areas for commer-
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cially important fish species. Nature conservation can therefore
contribute to the sustainable and ”wise use“ of fishery resources.
The essential issue which must be resolved is to break the cycle of
events where the adverse side effects of certain activities degrades the Wadden Sea, forecloses opportunities for „wise use“
and thus creates adverse economic and social impacts on other
activities which depend upon the Sea’s resources. The second basic problem is the absence of effective management arrangements to control current impacts and to plan for the long-term
conservation of the Wadden Sea ecosystem. Essentially both sets
of problems are interlinked and it will be impossible to resolve
problems within the boundaries of the Sea without comprehensive management arrangements to deal with the adverse impacts
created by activities in the surrounding region.
The major factors which cause these problems are discussed briefly in the following paragraphs. It is important to recognize that
these problems are not isolated one from another, they can, and
often do, interact. It is also important to recognize that some
problems are caused by activities within the Wadden Sea itself,
others are caused by activities in a much broaderregion that encompasses parts of the North Sea and river basins on the Euro-pean continent. The resolution of individual problems will therefore
require concerted action by the three Wadden Sea States as well
as the cooperation of other nations.
3.2 Problems and Issues Which Have an
Adverse Effect Upon Natural Processes
Which Maintain the Health and Productivity of the Wadden Sea’s Ecosystems
There are a number of adverse effects resulting from human activities which degrade the Wadden Sea. The most serious at the
moment is probably pollution. But also large scale engineering
can destroy parts of the ecosystem totally.
3.2.1 Large Scale Engineering; Modifications to Marine and Coastal Areas
of the Wadden Sea
Engineering activities in the Wadden Sea are mostly related to
shipping and coastal protection, i.e. maintenance of harbours and
channels and the construction or reconstruction of sea walls and
dams. All of these involve engineering work and dredging. Disturbance of the sediments is inevitably causing changes in the sea
bed and possible redistribution of pollutant carrying sediments.
Shipping also causes pollution risks because of normal operations
and dangerous cargo.
The history of the Wadden Sea is punctuated by major engineering works designed to combat natural forces and processes which
are characteristic of coastal systems. This has been done in order
to reclaim land from the sea and to protect people and property
from flood and storm damage. These works have altered the
character of much of the coastline and have changed natural processes that have shaped the coastal and marine environment in
many areas. For example, in the Netherlands an area about twice
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the present Dutch Wadden Sea has been reclaimed and changed
into agricultural land and freshwater lakes.
The basic issue which needs to be addressed is what level of new
engineering modification to coastal areas is justified. At the present time no major engineering projects are planned on the scale
of previous dyking or empolderments. However, a number of engineering activities will continue to take place and will need to be
planned very carefully to avoid unacceptable changes to natural
processes and to avoid solving one problem and creating new
problems elsewhere. The different categories of engineering activity are examined below with respect to the problems they can
pose.
a) Coastal Defense
The complex system of dykes bordering much of the coastline has
provided protection to human activities. With the prospect of sea
level rise there is no question that coastal protection structures
will need to be maintained and, where necessary, improved. A
break in a dyke during a storm would lead to unacceptable
flooding of large areas and disruption to the economic and social
welfare of the local inhabitants. To avoid this unacceptable risk to
life and property, increased safety standards have been applied to
the design and construction of dykes. The old winding dykes with
their mosaic of small polders have been straightened and replaced with wider, less steep dykes many of which can be raised
without further major disruption to the natural environment. There have been trade-offs associated with increased coastal protection.
One of the most important has been the loss of ecological transition zones that link marine and terrestrial environments, including
freshwater wetlands, sand dunes, sheltered bays with natural salt
marshes, and tidal inlets.
Coastal defense measures have also been taken to protect natural
areas such as beaches, sand dunes and salt marshes from the effects of erosion. However, in a dynamic marine and coastal environment such as the Wadden Sea, there will be periodic changes
brought about by natural events such as storms or cyclical alterations in currents and tides. Many, if not all, of these changes
should be accepted as natural events. Engineering interventions
may only be justified where human activities have altered the processes so that irreversible losses will result. In such cases, engineering intervention must be designed to work with and complement natural processes instead of working against them. Recent
experience has shown that this is feasible and more cost effective
than unnecessarily fighting against the dynamics of natural processes.
b) Infrastructure
Several islands have been connected to the mainland by causeways which carry roads or railways. Most of these causeways
have been built as dams stopping the flow of water currents
around the islands. This can create severe environmental effects.
For example, disruption of sedimentation and erosion cycles affecting tidal channels and beaches, reduction of water exchange
and loss of intertidal habitats. Plans for further causeways to is-
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lands must be subjected to close scrutiny using environmental impact procedures appropriate to marine and coastal systems.
c) Harbour Development
and Channel Dredging
There are many harbours along the Wadden Sea coast. Historically, these harbours were developed along the course of natural
channels. With the growth in the size of ships many of these
harbours now require very expensive dredging operations to
maintain minimum depths of water in the channels which give access to the open sea. For example, the relatively small harbour of
Emden (2.5 million tons of cargo per year) requires dredging of
12.7 million m3 per year to maintain a channel of 10.6 m depth.
In contrast, Wilhelmshaven (14.9 million tons of cargo per year)
only requires dredging 6 million m3 per year to maintain a channel
of 20 m depth. Dredging has several unwanted environmental effects, such as changing the hydrology which then alters sedimentation and erosion processes and increases turbidity. There are
also problems of disposing of dredge spoil contaminated with
heavy metals, oils and other pollutants. The disposal of heavily
contaminated spoil at sea is prohibited by international conventions so it can prove very expensive to dispose of these materials
safely. For example, Rotterdam port authority had to spend some
$400 million creating a site to dispose of heavily contaminated
dredge spoil from the Rhine.
3.2.2 Pollution
Heavy loads of polluting materials have entered the Wadden Sea
since the middle of the last century. The stress caused by pollution
can sometimes be very evident; for example, the massive growths
of green algal mats in sheltered intertidal areas due to increased
nutrient loads. However, the full impact of individual pollutants
on individual species or on the entire ecosystem is by no means
clearly understood and it is extremely difficult to assess the current or future damage to the Wadden Sea.
There is evidence to suggest that the long history of pollution of
the Wadden Sea has contributed to dramatic and often irreversible changes and probably the loss of species. Sometimes the
changes can be clearly attributed to specific forms of pollution.
There is contemporary evidence that populations of birds, marine
mammals and other animals have been seriously affected by specific chemicals. For example the sandwich tern and eider duck
populations were severely reduced in the 1950s and 60s by the
toxic effects of a number of pesticides. Another clear example is
the strong decline of harbour seals in the Dutch Wadden Sea due
to PCBs.
The deaths of birds or rapid growth of algal mats are highly visible
and can be linked to specific causes. However with more than
40.000 chemical compounds being carried to the sea by rivers
draining an extensive area of Europe, by currents from the North
Sea and through the atmosphere there is a very complex cocktail
of materials in the water and in the sediments of the Wadden Sea
about which we know very little. Apart from cases such as the
sandwich tern, it has seldom been possible to demonstrate a clear
relationship between a polluting substance and specific ecological
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damage. It is even more difficult to assess the potential impact on
the Wadden Sea’s ecosystems resulting from the combination of
different pollutants. Pollution of the Wadden Sea takes two
forms, namely:
1. Contamination by toxic materials, including heavy metals, organic (micro)pollutants and crude oil and its derivatives many of
which are alien to the Sea’s ecosystems. The main sources are industrial discharges, agricultural chemicals, domestic wastes, and
deliberate discharges or accidents in the shipping routes within, or
close to, the Wadden Sea, and
2. Eutrophication which is the process of enriching the Wadden
Sea with nitrogen, phosphorus and/or organic matter. Due to human activities (agriculture, transport/traffic, domestic and industrial waste discharges) large amounts of specific organic nutrient
compounds (nitrate, nitrite, ammonia, phosphate) enter the
Wadden Sea.

Aerocamera – Bart Hofmeester

a) Sources of Pollution

Dumping of harbour sludge. Very
often origins of
pollution is not as
visible as in this
case.

Identification of the original sources of pollution entering the
Wadden Sea is a very complex task because there is a great variety of individual activities which discharge waste materials at specific locations - called “point sources“- while wastes from a great
range of activities can also be released in a diffused manner over
large areas. Examples of diffuse sources include: the application of
volatile solvents in industry and in the home, the former small
scale use of persistent toxic materials such as PCBs, nitrous oxide
emissions from road traffic, and the release of heavy metals and
other contaminants during the incineration of wastes.
Agriculture is also a diffuse source of pollution. Within the immediate hinterland of the Wadden Sea and along the rivers discharging into this sea most farms are highly mechanized and use very
large amounts of fertilizer and biocides which have a very adverse
effect on the quality of the Sea. On the islands most of the land
use is grazing for dairy farming. On the mainland the farms are
larger and intensive farming methods are used. Arable crops, including cereals, oilseed rape, potatoes and sugarbeet, are grown.
A large input of herbicides and pesticides are used in this system.
Dairy farming is also practiced but on a smaller scale. At this moment we recognize a development towards even more intensive
farming: culture of flower bulbs, greenhouse horticulture, poultry
breeding, and other bio-industries. Intensive sheep grazing, resulting in degradation of the natural potential of salt marshes, is a
further problem in some areas.
Comprehensive figures are not available for the sources and levels
of all major pollutants found in the Wadden Sea. Few of the
chemicals entering the Sea are monitored in a systematic manner;
however, the information available indicates that the majority of
nutrients and other pollutants entering the Wadden Sea are transported by major rivers with a catchment area extending over
much of Europe. Therefore, the standards of environmental management in many European countries have a direct influence on
water quality in the Wadden Sea. The river Rhine mainly determines water quality of the western part of the Wadden Sea. The
water quality in the eastern area of the Wadden Sea is determined
primarily by the river Elbe and to a lesser extent the Weser.
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The river Ems is of minor importance. Together, the Rhine and
Elbe contribute some 70-80% of the pollution of the Wadden
Sea. With the Rhine Action Programme starting to take effect, it is
possible that the river Elbe will take over as the biggest polluter of
the Wadden Sea.
Discharges and accidental spills from ships, materials released by
offshore oil and gas activities, and dumping operations in the
Wadden Sea and North Sea also form important sources of micropollutants and oil.
The atmosphere also forms a pathway for toxic substances such
as cadmium, PCBs, biocides, nitrous oxide, and nutrients obviously entering the Wadden Sea. For technical reasons it is extremely
difficult to determine the precise amounts of substances such as
cadmium or PCBs entering the Wadden Sea via the atmosphere.
Values for the North Sea are normally used to indicate the inputs
for the Wadden Sea. However, this may not give accurate assessments of the levels of pollution in the Wadden Sea derived from
theatmosphere. Recent work has indicated that nitrogen inputs in
the Wadden Sea from the atmosphere are most likely very much
higher than is currently assumed. This suggests that greater attention needs to be given to measuring atmospheric pollution affecting the Wadden Sea and determining priorities for increasing controls over sources of pollution.

More than 40.00
chemical compounds are carried
to the Wadden Sea
...

b) Effects of Pollution
Contamination by toxic materials
The distribution of pollutants varies among the different ecosystems in the Wadden Sea. This is a result of both physical and biological processes. Metals and organic compounds which are not
absorbed by plants and animals generally become fixed to fine
sediments which normally settle in the muddy areas where there
is less water circulation. Coarser materials normally found in areas
with stronger water currents are less contaminated. Polluted sediments settling on intertidal mudflats are rapidly transported to
deeper layers (5-10 cm) of the flats by bioturbation.
Since 1940 soft sediments have accumulated significant levels of
pollution. Loads of heavy metals entering the sea and being concentrated in sediments increased until 1970, but are now decreasing in some cases. The input of some organic contaminants
has recently decreased (PCBs), but others (e.g. Polycyclic Aromatic Hydrocarbons - PAHs) did not. The concentrations of other
materials in sea water and sediments have increased. A specific
example is the doubling of the concentrations of the pesticide lindane in the North Sea during the 1980’s.
Regardless of the reduction of materials entering the Wadden
Sea, pollutants stored in the sediment will continue to be released
by leakage or (bio)turbation and dredging of sediments. The
long-term effects of these pollutants on the Wadden Sea are unknown.
Many organisms accumulate micropollutants through their food
and through their skin and gills. These can be directly toxic or indirectly by demanding energy for detoxifying enzymes and so reducing the energy available for growth or reproduction. Sublethal
toxicity stresses and weakens the organism so that it is prone to
diseases or other natural causes of deterioration. Reproduction, if
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occurring at all, is often less successful because of reduced vitality
of offspring or weaker eggs. Also sensory perception (chemoreception or ‘smell’) can become affected, resulting in impaired behaviour. Both behavioural and physiological sublethal effects can
result in damage on population or higher ecosystem levels by indirect effects or by interfering with ecosystem interactions. Pollution often results in changes in ecosystem composition to more
opportunistic species or reductions in abundance.
Well-studied examples of effects of toxic materials on the Wadden Sea ecosystem are available. Operational discharge of the
pesticides telodrin, dieldrin and aldrin from a factory at the Rhine
estuary led in the fifties and sixties to a 98% reduction of the
breeding population of the sandwich tern in the Dutch Wadden
Sea. Also other coastal birds, such as spoonbills, eider ducks, herring gulls, and various species of terns, showed drastic reductions
in their population sizes in the Wadden Sea in that period. Some
species have recovered since, but populations of spoonbills and
terns are still considerably below their numbers of before 1965.
The nearly 90% decline of the Dutch harbour seal population in
the sixties and seventies was demonstrated to have been caused
by PCB pollution impairing its reproductive capacity. The accumulation of PCBs in lipid tissues is also supposed to be one of the
crucial co-factors having enhanced the mass death of seals in
1988. It has been suggested that the disappearance of the harbour porpoise from large parts of the Wadden Sea in the sixties is
also due to PCB pollution.
The occurrence of tumors and skin diseases of several fish species
is also believed to be induced by pollutants, although the causal
relationships are still under investigation. In 1988 up to 40% of
the flounders in the westernmost part of the Wadden Sea showed
ulcers.
The toxic action of individual chemical compounds which are alien to the Wadden Sea can be increased through their accumulation in plants and animals and in the environment surrounding the
organism. Different compounds can then interact and create a
synergistic reaction where they enhance each others toxic action. Eutrophication can also enhance the toxic action of other
contaminants.
Therefore, a serious mistake that is common to many assessments
of pollution in the Wadden Sea is to consider individual pollutants
in isolation and to ignore cumulative and synergistic effects of different pollutants interacting. The effects of pollutants on the entire ecosystem have not been studied in detail. Experience has
shown that the toxic action of individual pollutants can be cumulative and can be greatly increased through their interaction with
other materials. With so many uncertainties, it would be irresponsible to assume that the impact of pollution can be adequately
predicted be assessing the toxic potential of one pollutant and
then to use that to derive a ”safe“ level for the Wadden Sea ecosystem. Many new forms of contaminants have not yet been considered by the Inter-Ministerial meetings on the North Sea or the
Tri-Lateral Wadden Sea Conferences. For example, the plas-ticisers DEHP and DBP which are non-chlorinated compounds which
accumulate rapidly in anoxic sediments. These materials are described as ”bio-degradable“ as a result of laboratory tests.
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However this term is misleading as there is evidence which shows
that they cannot be degraded by anaerobic microbial communities common in the mudflats of the Wadden Sea. In addition they
can adversely affect other microbial communities. Therefore,
greater attention must be given to a range of different approaches to the assessment of pollution, including bioaccumulation and/
or biomagnification and the potential effects upon natural processes and ecosystem functions.
Eutrophication
Eutrophication leads to increased production of plant material
(primary production). The increased plant biomass requires extra
oxygen for decomposition after it dies; this may cause a severe
shortage of oxygen in less aerated areas. Animals may profit from
the increased primary production and increase as well, but also
demand increased oxygen for decaying when they die. Eutrophication can also enhance the release, uptake and accumulation of
micropollutants from sediments, in particular, heavy metals.
Over the past 30-40 years the surface waters in western Europe
have been greatly enriched with nutrients, especially with nitrogen and phosphorus. With regard to the marine environment this
trend has been monitored thoroughly and confirmed, for instance, by a long term record from Helgoland (since 1962). The
data set indicates a 2.5-fold increase of average nitrogen and 1.7fold increase of average phosphorus concentrations in the water
column resulting in an increase in phytoplankton by a factor of
4.7. Considerable changes in the composition of the phytoplankton community are linked to these effects. The data on nitrogen
compounds added to the Wadden Sea each year indicate that the
Rhine and Meuse contribute some 50%, the Elbe 26%, and the
Weser 8%. The bulk of riverine input of nitrogen obviously results
from diffuse sources such as run-off from agricultural soil.
Although the materials which cause eutrophication are non-toxic,
they can induce malfunctions in ecosystems such as algal blooms
and oxygen depletion. Large quantities of drifting green algae resulting from eutrophication even cause troubles for the fisheries.
Effects of eutrophication in the Wadden Sea comprise increase of
benthic green algae in sheltered intertidal areas causing die-off of
the benthic fauna underneath, increase of phytoplankton blooms
potentially causing oxygen shortages during their decomposition,
but also increase of several benthic organisms, which by some
people might be seen as a positive development. However, the
occurrence of black anoxic spots appearing at the surface of
coarse sediments during the past few years in the German Wadden Sea should be considered as a very seriuos warning of major
adverse changes in the Wadden Sea.
c) Pollution Hazards associated with the
Transport of Oil and dangerous Chemicals
A potential source of serious pollution is the heavy shipping traffic
just North and West of the Wadden Sea. Operational discharges
have been reduced through the implementation of the MARPOL
73/78 Convention. However, the required waste reception facilities lag behind schedule and illegal discharges are seldom ade-
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quately prosecuted. The major threat is from the transport of hazardous material, including nuclear waste, oil and chemicals (both
in bulk or separately packaged). Once these materials are spilled it
is very hard to prevent them causing extensive damage, and contingency planning to deal with a major spill is at a very early stage
of development. In fact, spills of chemicals soluble in sea water
can hardly be contained. With the main winds coming from the
West, accidental oil spills could very rapidly enter the Wadden Sea
from the North Sea where the shallow water and large areas of
intertidal mudflats would make it very difficult to contain them,
and where the the technical operations to clean up the spill might
cause more damage than the spill itself. As a result, a major oil
spill could have a catastrophic effect on mudflats and saltmarshes,
which are extremely sensitive to oil pollution as has been shown
by the Amoco Cadiz accident in France. Any coherent oil layer is
expected to cause irreversible harm to these habitats by suffocating most of the invertebrate and microbial communities and thus
depleting an important food resource. The same holds for calamities with offshore oil and gas exploration within 20 nautical miles
of the Wadden Sea, or even inside the area. It is therefore critically important to improve navigation systems and controls over
shipping to reduce the hazards from collisions, groundings and
accidental spills.
Given the great uncertainty surrounding the potential of current
levels of pollution to create catastrophic and irreversible changes
in the Wadden Sea ecosystem the ”Precautionary Principle“ has
been adopted by the Inter-Ministerial Conference on the North
Sea. This means that action should be taken to avoid potentially
damaging impacts from substances that are persistent, toxic and
liable to bioaccumulate even where there is no scientific evidence
to prove a causal link between the emission of the substances and
their effect. Unfortunately, this principle is not fully implemented.
It does not take into account the following issues by the present
definition: sublethal effects, hidden effects related to interactions
between different organisms, changes on a community level, interactions between toxics, nutrients and disturbances.
3.2.3 Overexploitation
of Natural Resources
Extensive fishery activities have been a common feature of the
Wadden Sea for a very long time. Unfortunately, fisheries management practices have done little to protect the ecosystems
which help to sustain stocks of fin fish, crustaceans and molluscs.
The management of fisheries throughout the Wadden Sea is
based upon controlling harvesting pressure on fish stocks with virtually no attention being given to the management of habitats
and processes critical to the sustained production of different fish
species or to other uses.
As early as the end of the 19th century native oysters started to
disappear from the Wadden Sea. The reasons for this are believed
to be heavy fishing pressure combined with the introduction of
genetically different specimens which were less resistant to low
water temperature, as well as system-wide changes due to land
reclamation and coastal protection measures. Thus flourishing
fisheries yielding millions of oysters per year completely disappea-
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red. Conversion of coastal ecosystems to alternative forms of use
have also had a detrimental effect upon sustainable fin fish harvests. A case in point is the reclamation of the Zuiderzee (now IJssel Meer) which is the cause of the demise of the native herring
stocks which yielded catches of 10.000 tons per year on average.

Ton Broekhuis

Inadequate control over modern harvesting techniques and fishery activities is leading at present to severe adverse impacts on
specific Wadden Sea ecosystems. There are also social changes
taking place where commercial pressures and licensing ar-rangements are leading to the reduction in the number of independent,
small-scale fishermen and the amalgamation of fishing activities
into a series of large international companies.
The most important fisheries in the Wadden sea at present are the
cockle, mussel and shrimp fisheries. A total of 330 shrimp boats
operate in the Wadden Sea (Netherlands 139, Germany 176,
Denmark 15). Statistics for the shrimp harvest are incomplete and
the area fished is not fully defined, however, making a true assessment of the ecological effects extremely difficult. Other fisheries carried out in the Wadden Sea are mainly on a small scale,
e.g. fishing for plaice, sole and eel. The cockle and mussel fisheries occur mainly in the Dutch part of the Wadden Sea, where
they constitute large-scale activities. These fisheries appear to exert a profound influence on the condition of the tidal flats, and
hence on some bird species.
There are a number of adverse environmental impacts from fishery activities which need to be more effectively addressed.
These include:
1. The physical impact on the sediments, which form the bottom
of the Wadden Sea. These include digging or dredging for lugworms and ragworms and fishing for cockles and mussels; and
2. The impact on species fished and on the bycatch of non-target
species. These impacts are primarily associated with the shrimp
and flatfish fisheries using light beam trawls, and fisheries based
upon standing nets (long nets and fykes), but also with the fisheries for shellfish and worms.

Intensive cockle
fishing in the
Dutch Wadden Sea
creates increasing
problems of the
enviroment.

a) Digging or Dredging
for Lugworms and Ragworms
Lugworms and ragworms are harvested as bait for the sport fishery. Only a small percentage of the total stock of lugworms is taken. Locally intensive digging for lugworms in sites in the Netherlands results in reduced stocks and reduced size of individuals and
decrease of other benthic species. The main impact is disturbance
to birds foraging at low tide. Mechanical dredging for lugworms
takes place only in the Netherlands. Five licensed craft are involved in dredging operations to a depth of 30 cm. This takes place over extensive areas and results in the death of the majority of
benthic organisms and can lead to the formation of new drainage
channels or gullies. The dredgers operate at high tide so there is
little adverse effect upon birds.
Ragworms are collected on or at the edge of intertidal mussel
beds as bait for the sport fishery. Mussel beds have disappeared
from areas that are repeatedly dug over. Increasing demand for
lugworms and ragworms and the high prices paid will result in in-
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creasing damage to benthic communities unless steps are taken to
regulate digging and dredging activities.
b) Cockle Fishing
There is little consumption of cockles in the three Wadden Sea
countries. The majority of the catch is exported to Spain, Portugal
and England. Traditionally, cockles were collected using hand
drawn rakes and nets. During the past 15 years 37 suction dredges have been licensed to operate in the Dutch area of the Wadden Sea. The top 5 cm of sediment is dredged and the adult cockles removed. The impact on other benthic organisms living in the
sediments is believed to be low to moderate. Birds and seals are
disturbed when the fishermen look for exploitable cocklebeds
during low tide.
In addition to the extent of damage caused to species other than
cockles by the dredges, there are questions concerning the sustainability of the fishery. In most years less than 5% of the stock
of cockles is harvested. However, the cockle stock is subject to
large natural fluctuations. In years with low cockle stocks up to
50% of the stock and virtually 100% of the dense beds may be
removed. In the Dutch area in some years there are no cockle
beds remaining which have fully mature cockles. In 1991 even no
cockles were left to support the fishery (or birds).
c) Mussel Fisheries and Culture
Fishing for mussels on natural beds has been practiced for a long
time in all parts of the Wadden Sea. The culture of mussels on a
large scale started in the Netherlands and Germany in the 1950s.
In the Netherlands nowadays about 7.000 ha of culture plots exist outside the areas protected by the Nature Conservation Act,
but the spat mussels to seed the culture plots are fished all over
the Dutch Wadden Sea, also in the protected areas. In SchleswigHolstein, Germany, the culture area increased from 1.200 to
2.800 ha. Although the culture areas are planed to be situated
outside the National Park-core zones, the seed mussels are fished
within the boundaries of the whole park. In Denmark only fishing
of wild beds is practiced. Fishing intensity was low up to 1983.
When production in the Netherlands was low in 1984 and prices
were high, the Danish fishery increased and almost all intertidal
wild beds had been fished away by 1988. In the Netherlands all
wild beds have been fished away in 1989 and 1990, resulting in
absence of mussel beds and, probably due to insufficient adult
stock, absence of spat mussels in spring 1991. Next to the impact
on the ecosystem this also had a disastrous effect on the mussel
culture itself because the culture plots could not be seeded.
Both fishing and culture of mussels create adverse environmental
impacts which could be avoided through improved fishery management practices. For example, culturers often use more
weight in seed mussels than they produce as consumption size
mussels. In the Netherlands on average a 100 million kg seed
mussels are collected while 65 million kg marketable mussels are
produced.
Although intertidal mussel beds occasionally disappear during severe winters or storms, it has been clearly demonstrated that fishing for spat (young mussels used as seed for culture) and mussels
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ready for eating has resulted in the disappearance of intertidal
mussel beds throughout the Wadden Sea. Where fishing on intertidal beds is not restricted, mature mussel beds and their associated fauna which are normally characteristic of the Wadden Sea environment will become increasingly rare.
Mussel culture is highly profitable. There is pressure to expand the
area allocated to culture beds in order to increase revenues and to
spread the risk of storm damage. This will increase the pressures
of spat collection in natural beds and there is a danger that new
species and associated diseases could be introduced into the
Wadden Sea through import of seed mussels from elsewhere
which could threaten native stocks. The risk to the environment
and to the mussel fishery from the outbreak of disease is sufficiently high to justify the prohibition of the introduction of new
stock or seed from other areas.
d) Fisheries Using Beam
Trawls or Standing Nets
This form of fishery mainly influences fish stocks, but other organisms living in the tidal channels and gullies may also be affected
if they are caught as part of the by-catch. The by-catch can be reduced by using new types of nets and the survival rates of unwanted species can be increased by improving sorting techniques
and returning the unwanted fish quickly to the sea. Also the
length of each individual trawling period is an important factor in
the survival rate.
The availability of fishery statistics for the Wadden Sea varies
among the different states and it is extremely difficult to prove
that overfishing of stocks of fin fish common to the Wadden Sea
and adjacent areas is a problem. However, fishing pressures in
the North Sea have reduced the number of larger fish species
from 19 in the 1930s to 11 at this time. The populations of four
of these have been reduced dramatically.
Current management arrangements permit licences to be transferred from one vessel to another. There is a trend to transfer licences to larger vessels with the result that more fish can be
caught per vessel. This may lead to overfishing of stocks that are
common to the Wadden Sea and surrounding areas.
Standing nets and fykes are only used to a limited extent. However, there are problems associated with their use near river mouths
where stocks of fish introduced to restore fish populations in rivers are captured as they migrate to sea as part of their breeding
cycle. Also birds and seals are often killed by such nets, although
measures to prevent drowning can be relatively easily introduced
in the case of fykes.
3.2.4 Disturbance due to
Tourism and Recreation
On the islands farming is no longer as economically viable as it
once was and farmers are having to seek alternatives. Among
these the development of increased facilities for tourism and recreation is favoured. The increase in tourism and recreation on the
islands and along the mainland shore puts an increased pressure on the natural functions of the Wadden Sea. As tourism is totally dependent on the ecosystem remaining intact and the
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The increase in
tourism puts an increased pressure on
the natural functions of the Wadden Sea.

maintenance of the quality of the environment, unnecessary disturbance and physical damage must be avoided.
Tourism and recreation activities can be found throughout the
Wadden Sea region and form the most extensive use of the marine and coastal environment. Apart from centres of industrial activity, tourism and recreation form one of the most important
economic activities with growthrates over the past 25 years in
certain areas which have surpassed all other forms of development. The predicted rate for growth of the number of people involved in day trips, longer-term visits and in yachting for some
parts of the Wadden Sea is greater than those for any other activity.
Internationally it is now recognised that sustainable development
of tourism and recreation depends upon maintenance of the quality of the environment and the maintenance of a variety of opportunities for different forms of passive and active recreation. In
those areas where steps have not been taken to maintain the
quality of the environment, people interested in nature and beautiful landscapes have chosen new destinations where the quality
of the environment is better. Examples of a declining touristindustry include the now overdeveloped and polluted coastlines of
Spain and other parts of the Mediterranean Sea.
Once an area looses the quality of its environment and its reputation, the economy can suffer and it is extremely difficult and
very expensive to put things right. It is therefore sensible to plan
for the development of tourism and recreation in conjunction
with plans to conserve the amenity provided by the coastal and
marine environments in the Wadden Sea which are proving so attractive to an ever increasing market.
The diversity of the environments in the Wadden Sea provides a
great range of opportunities for tourism and recreation. While it
is important to provide a range of facilities to meet the needs of
different groups, great care must be taken to ensure that such facilities are located in the right place and that sound management
arrangements will be used to avoid adverse environmental, social
and economic impacts.
Development of tourism and recreation in the Wadden Sea area
has created a number of adverse impacts, including:
• Loss of landscapes of high amenity due to uncontrolled pressures for the development of facilities on the dune islands;
• Overexploitation of freshwater resources on islands is leading
to changes in the dune area which form the only source of
drin-king water. The increase in demands for water is due to
both increased numbers of tourists and the provision of improved facilities;
• Use of fragile salt marshes and beaches as caravan and camping sites or parking lots;
• Massive disturbance of moulting birds and breeding seals resulting from the intrusion of pleasure craft into environmentally
sensitive areas. This form of impact is expected to increase rappidly with the increasing use of new forms of technology and
recreation activities including: windsurfers, small hovercraft, ultralight aircraft, jet skis, parasailing etc. Windsurfers can now
reach even the most remote and environmentally sensitive areas which were formerly inaccessible;
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• Alienation of coastal ecosystems due to land reclamation for
new harbours and marinas;
• Alteration to the structure of marine ecosystems and disruption
of natural processes resulting from dredging of new channels
to accommodate increased numbers of pleasure craft, the
deepening of existing harbours to accommodate larger ferries
carrying increased numbers of tourists to islands, and the creation of arti-ficial mainland coastal beaches by dredging sand
from the sea;
• Extensive damage to mud flats resulting from worm digging
and dredging to supply bait for sport fishing;
• Damage to wildlife habitats due to increasing numbers of people seeking informal recreation in natural environments. The increase in numbers, combined with the extension of the tourism
and recreation season and the absence of management measures to compensate for increased pressures is leading to erosion of sand dunes;
• Man-made noise can disturb animals or interfere with animal
communication both above and below the water surface. Recreation, as well as shipping, military and offshore activities
cause specific forms of noise. Birds, marine mammals, fish, and
invertebrates are sensitive to sound. Effects of noise pollution
may be considerable.
3.3 Socio-Economic Problems Related to the
Conservation of the Wadden Ecosystem
The basic economic structure of the Wadden Sea and its imme-diate hinterland suffers from a lack of diversity in employment. Secondary manufacturing is based on port locations and tradi-tional
heavy industries which are generally in decline and exports are
low. Very few growth industries and ”key“ industries, such as
high technology computer and other electronics industries, less
polluting industries, or industries independent of the coastal setting have been attracted to the area. Structural changes in agriculture and fisheries are leading to a fall in the number of available jobs, and increasingly the profits flow out of the region and
create little secondary benefit to local people. Lack of alternative
forms of employment lead to emigration by economically mobile
people leaving behind a weakened labour force of less qualified
people. The area also suffers from a low level of physical (e.g.
transport) and social (e.g. education, cultural facilities) infrastructure in comparison to other areas.
In attempting to provide equal standards of employment and social facilities, and protect the Wadden Sea environment, governments are faced with a very difficult situation. The relative isolation of many parts of the Wadden Sea area, especially many of
the islands, and the lack of infrastructure make it difficult to compete with more industrialized urban centres for new forms of industrial and commercial development. New incentives for investment in the area, such as tax relief, have not stimulated the establishment of new growth industries. Increasing controls over pollution and the transfer of costs of cleaning up the environment
from public agencies to the activities which pollute leads, in some
cases, to a decrease in competitiveness of the older industries.
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As a result of the conflicting forces, local authorities tend to compete with one another to get any new form of employment for
their area. This, unfortunately can result in a number of unforeseen adverse economic and environmental effects. For ex-ample,
authorities spend a great deal of taxpayers money dred-ging harbours and channels in the hope of maintaining jobs by attracting
the new, deep draught-vessels. Due to regional shifts in trade and
the poor location of many older harbours, the expenditure on
dredging does not necessarily lead to an increase in trade, jobs, or
local taxes.
There is also a tendency to resist the full implementation of environmental regulations designed to protect the Wadden Sea, and
to grant permission for activities in areas where they should by
law be excluded in order to protect existing jobs or to attract new
ones. There has also been a tendency to promote new forms of
activity without thoroughly examining the economic, social or environmental effects. A primary example is tourism.
The prospect of creating new jobs and increasing local tax revenues by encouraging tourism and recreation development is very
attractive to manylocal authorities. However, the economic benefits of tourism and recreation are often overestimated in terms of
the employment and revenue they generate and the economic
costs underestimated in terms of the extra services required and
costs associated with protecting fragile environments from the
tourism and recreation pressures they attract.
There has been a trend towards more but shorter trips to the
Wadden Sea area from major urban centres inland. Although the
number of tourists is steadily increasing in specific parts of the
Wadden Sea, the employment situation in the tourist industry remains poor compared to industry, mainly because:
• There is not a great diversity of jobs available;
• In some areas wages are lower than the national average in the
tourist industry;
• A major part of the work is seasonal, unemployment in winter
is high, 15-20%;
• Job diversity is low, agriculture is gradually being replaced by
increasing dependence on tourism on many islands, and training opportunities are limited;
• A sometimes poorly paid, job in the tourist trade is often the
only alternative to emigration;
• The rapid increase in the costs of renting or purchasing property following increased tourism makes it difficult for young people normally resident in the area to find affordable accommodation and they are often forced to leave the area.
Attempts to extend the tourist season, in order to generate further income, have been hampered by the climate. As a result,
weather independent recreational facilities have been promoted
on the islands and in sites adjacent to the Wadden Sea without
adequate examinations of the environmental, social or economic
consequences.
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3.4 Current Management Arrangements
do not Adequately
Protect the Wadden Sea
The problems cited in this chapter are symptoms of a more fundamental management problem; namely, inadequate standards of
environmental planning and management within the Wadden Sea
and surrounding region. This gives rise to a number of conflicts
and diseconomies, namely:
1. Activities which take place within the Wadden Sea area can
have an adverse economic effect on other activities. For example,
dumping of contaminated dredge spoil combined with other
forms of pollutants can induce increased incidence of diseases in
commercial fish stock which reduces their marketability and sale
price;
2. Activities within the Wadden Sea can cause social disruption.
An example is the development of facilities on certain islands
which create demands for fresh water that exceed available supplies. This creates water shortages which adversely affect people
who do not benefit from the new developments;
3. Pollution from sources outside the Wadden Sea creates economic costs for activities within the Wadden Sea. The costs borne
by the Rotterdam Port Authority in disposing of contaminated
dredge spoil is a case in point. Social impacts can also be generated by activities outside the Wadden Sea in terms of loss of employment or reduced quality of the environment borne by people
whose livelihood depends upon the quality and continuous supply
of natural resources. The key to the solution of the major economic, social and environmental problems adversely affecting the
wise use of the resources provided by the Wadden Sea is the reduction of the adverse impacts resulting from human activities.
3.4.1 Basic Flaws in the System of
Managing the Development of the
Wadden Sea and its Resources
The three Wadden Sea states have taken action to reduce the impact of human activities on the natural processes that maintain
the health and productivity of the Sea’s ecosystems. There are,
however, a number of basic flaws in current management arrangements which reduce their effectiveness in protecting the ecological integrity of the Wadden Sea environment, namely:
1. All three states are now adopting the natural development
concept. However, this concept has insufficiently been translated
into management targets. There is no common view on what
constitutes the ”ideal“ Wadden Sea which should have been
reached within, say, 25 years. Moreover, there is no common operational policy of implementing this concept.
2. Three different and sometimes conflicting management approaches have been adopted by the three states. In effect, there
are no commonly agreed principles for regulating activities and
controlling their impact based upon the maintenance of the functional integrity of the Wadden Sea as an ecosystem. This is a particularly important issue in an area like the Wadden Sea area with
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interrelated ecosystems and threats, which transcend political jurisdictions.
The divergence among management approaches can be illustrated by the basic assumptions of the policies and management
principles adopted by Germany (the National Parks) and the
Netherlands (the ”PKB Waddenzee“; ”Physical Planning Key Decision Wadden Sea“ in combination with the Nature Protection
Act). The primary function of the National Parks is protection of
nature; natural processes are allowed to take place with a minimum degree of human interference there. Major emphasis is
placed upon zoning areas with different levels of constraint on
human access. Core zones are an element of the national parks
system. They should, however, be free of all human interference.
To date this objective has not yet been attained. In practice, agriculture, commercial fisheries and, to a minor extent, hunting take
place in some of the core zones. There is also little the parks´
managers can do to prevent external influence, such as pollution
from rivers, from adversely affecting core zones and other areas
under their control.
The main aim of the PKB is to protect and, if necessary, restore
the natural values of the Dutch area of the Wadden Sea. Although the PKB is not legally binding on all parties, a unique feature of the PKB is that it forms the basis for an integrated approach to the management of the Dutch part of the Wadden Sea.
A central government policy has been formulated to protect the
Wadden Sea and all sectoral agencies and local government bodies must respect that policy when drawing up management
plans for their respective activities. All saltmarshes and most tidal
flats have now been made nature reserves under the Nature Protection Act. The area under the Nature Protection Act will be enlarged in the near future. Human activities are permitted in part of
the protected areas if it can be shown that they will cause no adverse environmental effects.
The Danish approach also has nature conservation as a major objective, however the legal measures available under the Nature
Conservation Act apply primarily to the marine environment. The
Danish area of the Wadden Sea is protected as a nature reserve
under the Nature Conservation Act. The Danes have incorporated the concept of a buffer zone between the Wadden Sea and
the North Sea and have used the concepts in the Ramsar Convention to include some coastal wetlands within their definition of
the Wadden Sea.
In spite of the differences in basic approaches, in practice there ismultifunctional use of the Dutch, Danish and the German Wadden Sea.
Each approach is appropriate to the political and legislative framework of the three countries, however there is little effective integration of management policies, priorities for action, management techniques or standards for resolving critical issues affecting
the ecosystems which transcend their jurisdictions. It is also clear
that all the national protection measures in the three Wadden Sea
states only apply to part of the ecosystem and do not provide a
comprehensive legal framework for enforcing protection measures. There are also great differences among the differentlaws
and protection measures in terms of their objectives.
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Rarely are these objectives expressed precisely in terms of protecting natural processes. Many of the available measures are
concerned primarily with the location of activities (spatial planning) and there is generally a poor relationship between environmental management and physical planning;
3. The principle of reducing the adverse impact of activities is correct, however it is not fully effective in practice because:
a) Controls are applied mainly to activities within the marine
component of the Wadden Sea and there is little coordinated effort to control the adverse effects from activities in the broader
region surrounding the Sea;
b) The standards set for controlling adverse effects vary among
the Wadden Sea states and are not always based on broadly
based economic, social and ecological criteria relevant to the protection of critical biological andphysical processes that maintain
the health and productivity of the Wadden Sea’s ecosystems; and
c) The three Wadden Sea states assign different priorities to the
resolution of common problems and the efforts of one country to
control the adverse effects of an activity can be undermined by
less strict controls in an adjacent country. A specific example is the
absence of adequate legislation in the early 1980s to control the
exploitation of natural mussel beds in Denmark which resulted in
overfishing of the mussel banks by boats from the Netherlands
and Germany.
Differences in opinion on priorities result from different economical interests and political pressure from interest groups but are
also related to differing cultural attitudes and traditions within
the three nations. Without a consensus on priorities for action
there is little effective basis for resolving common problems and
building a coordinated approach to the wise use of the Sea. This
undermines the political will to use existing laws and regulations
to their full effect and to put into practice the international conventions available to help resolve transnational problems;
4. There is no common definition of the Wadden Sea shared by
all three Wadden Sea states. The term ”Wadden Sea“ is generally
used to define a geographic area rather than a series of interrelated coastal ecosystems which are heavily influenced by adjacent
terrestrial and marine ecosystems. There are two specific issues
which need to be better addressed in determining effective management boundaries for resolving the problems affecting the
Wadden Sea, namely:
a) The major components of the Wadden Sea ecosystem need to
be included within the limits of a commonly agreed management
boundary for controlling activities which are based upon the Sea’s
natural resources generated by the Wadden Sea’s ecosystems.
This boundary should include:
• the Wadden Islands;
• tidal inlets and the coastal zone North and West of the isles;
• the Wadden Sea with its bays, estuaries, beaches, salt marshes,
eelgrass beds, mudflats and sandbanks.
The management boundaries adopted by different authorities
within the three Wadden Sea states cannot be united to contain
the major marine and coastal ecosystems within the Wadden Sea.
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Some islands are included in the ”Wadden Sea“ while other are
not and other important coastal ecosystems are also left out. For
example, the landward extent of the National Park in SchleswigHolstein starts 150 meters seaward from the crown of the dike.
The area between the crown of the dike and the border of the national park is partly designated as a nature reserve under separate
legislation.
b) Critical environmental linkages between the Wadden Sea and
the surrounding marine and terrestrial environments should be reflected in a second and more broadly based management region.
Basic linkages, such as freshwater and sediment inputs from
water-sheds, or fish migration from the sea to spawning or nursery areas need to be represented by the definition of a broader
Wadden Sea region in which special management arrangements
must be established to reduce the adverse impacts of human activities.
5. Administrative arrangements within each of the three Wadden
Sea states concerning the management of the Sea are extremely
complex and, apart from the Netherlands, there is no centralized
policy framework with which to unify the management policies
and development initiatives of differentsectoral agencies or local
government authorities. There are a large number of public
au-thorities which have, in one way or another, administrative
powers in or over the Wadden Sea and it is not always clear who
has the right to make critical decisions over the protection of the
ecosystem.
6. Environmental education, and nature interpretation and appreciation programmes have been established in all three states.
However, due to the increased pressure placed on the Wadden
Sea environment, for example rapidly expanding demands for recreation, a major increase in effort and resources is urgently needed to alert people to the need to conserve the Wadden ecosystem
and steps they can take to reduce adverse human impacts. In this
respect the part played by the local populations living in the Wadden Sea area is of fundamental importance. Their support for
conservation of the Wadden Sea is a basic requirement for a
sound management. Their support is the most convincing argument to tourists to subscribe the protection of the Wadden Sea,
whereas lack of cooperation from the local population will form
an important hindrance to the management of protected areas. It
is therefore of utmost importance that the value of management
measures can and should be explained to them.
7. Many problems affecting the Wadden Sea cannot be resolved
by the Wadden Sea states alone. The cooperation of a number of
European nations is required to reduce adverse environmental impacts affecting natural processes in the Wadden Sea which originate in their respective jurisdictions. International conventions
and political processes and commitment can assist in reducing
some of the adverse impacts of development activities in the surrounding region. The Joint Declaration signed by the three Wadden Sea states in 1982 provides for cooperation in the implemen-
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tation of available international agreements for environmental
protection, including:
• Convention on Wetlands of International Importance, especially Waterfowl Habitats (Ramsar, February 2, 1971);
• Convention on the Conservation of Migratory Species of Wild
Animals (Bonn, June 23, 1979);
• Convention on the Conservation of European Wildlife and Natural Habitats (Berne, June 1, 1982);
• EC Bird Directive (79/409/EC);
• The International Conferences on the Protection of the North
Sea (1984, 1987, 1990, and the planned conferences in 1993
and 1995).There are a number of other international agreements which could be used effectively to assist in reducing adverse human impact.
These agreements listed above have not been used to their full effect. For example:
• The three countries designated different sections of what
should be considered as one wetland ecosystems as ”wetland
of international importance“ under the terms of the Ramsar
Convention;
• The greater part of the Wadden Sea is still not designated as
aspecial bird sanctuary under the terms of the EC Bird Directive;
• A trilateral agreement has been signed to promote the conservation of seals based on the Bonn Convention. However, there
is serious doubt if this will have any real effect since little is
done by the three nations to reduce water pollution.
In practice, the different priorities attached to reducing different
human impacts by the three Wadden Sea states make it very difficult to make full use of international treaties and conventions because they have to beimplemented via the individual national legal arrangements. Current arrangements for cooperation among
the Wadden Sea states do not provide for an effective organization to help implement new initiatives. The establishment of the
Common Wadden Sea Secretariat has been a step in the right direction, however this acts basically as a means of exchanginginformation. New arrangements will have to be made to assist in
the formulation and implementation of new measures to
strengthen international efforts for the conservation of the Wadden Sea.
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4.0
Resolution
of Critical Issues

Although substantial progress has been made by the three Wadden Sea states in addressing problems which degrade their parts
of the Wadden Sea, it is beyond doubt that the Wadden Sea has
continued to deteriorate since the start of Wadden Sea protection. Hence, further measures are urgently required to achieve the
necessary standards of protection of the Wadden Sea.
The World Wide Fund for Nature, in collaboration with more
than 50 fellow Non-Government Organizations from the Wadden Sea states, offers the following recommendations for improving the protection of the Wadden Sea. The WWF and the supporting NGOs stress the importance of an agreed plan of action
to meet the pressures on this area and to provide positive guidance for development complementary to controls such as protected
areas.
The following suggestions for resolving critical issues which adversely affect the Wadden Sea are addressed primarily to the
three Wadden Sea states. However, it should be clearly understood by all parties that the support of other European nations
will be required to resolve problems that originate in areas beyond
the jurisdiction of the Wadden Sea states.
The existing adverse situation of the Wadden Sea can be changed
into a positive development. This can be achieved through a series of positive initiatives undertaken by the Wadden Sea States
under the arrangements already established under the Tri-Lateral
Cooperation, existing international conventions and treaties, and
increased cooperation with their European neighbours. The initiatives which would be most effective and which can be carried out
within the next ten years are described below.

4.1 A New Joint Declaration
Now that the protection of the Wadden Sea has lost its original
vigour, it seems time to make another large step forward. Recalling the strong impetus of the first Joint Declaration by the Tri-Lateral Conference of Ministers, it is an appropiate moment for a
Second Joint Declaration on the Protection of the Wadden Sea.
4.2 Confirm that the Wadden Sea is an Entity
It has been stated time and again that the Wadden Sea is an ecological entity. Water movements and biological processes maintain close relationships between the different parts of the Wadden Sea and it is inevitable that this should form the starting point
for the protection and the management of the area. In a Second
Joint Declaration this point of departure should be confirmed by
the Tri-Lateral Conference of Ministers.
4.3. Adopt Comprehensive Management Boundaries
for Resolving Environmental Problems and User
Conflicts which adversely influence the Wadden Sea
It is critically important that a unified definition of the „Wadden
Sea“ which encompasses the major marine and coastal ecosystems which form this unique environment be established by mutual agreement by the three Wadden Sea States. This will facilitate the coordination of policies and management measures and
will form an internationally recognized boundary for unifying legal measures. A suggested working boundary is illustrated in Fi-
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gure 1. A number of recently reclaimed areas which still have a
natural character and maintain biological relationships with the
Wadden Sea proper are included in this boundary. However, the
Wadden Sea is not isolated. There exist relationships of a diverse
nature with many parts of Europe and even beyond. Specific linkages with surrounding land and water areas include:
1. Migration, feeding and breeding patterns of marine animals
which spend part of their life cycle in the Wadden Sea. On this
basis an area to the North and West extending at least 50 nautical
miles into the North Sea must be taken into consideration for the
management of the Wadden Sea.
2. Transport of materials to the Wadden Sea. In addition to the
inputs of freshwater and materials from major rivers along the
Wadden Sea coast, sediments and contaminants from the main
English rivers (Humber, Thames) and the rivers Scheldt, Meuse
and Rhine enter the Wadden Sea and settle on the Wadden Sea
floor. This implies that Wadden Sea protection and management
cannot neglect developments in the catchment areas of these rivers.
3. Atmospheric transport relations. A considerable amount of pollution reaching the Wadden Sea is carried via the atmosphere.
The densely populated and often highly industrialized areas to the
South and West release massive pollution, part of which settles on
the surface of the Wadden Sea. Agricultural areas adjacent to the
Wadden Sea and further inland release nutrients to the atmosphere which then adds to the eutrophication of the Wadden Sea.
The industrialized areas of eastern Great Britain, of the Netherlands and Belgium and of the German Ruhr area therefore must
be considered when dealing with the Wadden Sea.
4. Coastal wetland relations. The Wadden Sea is one of the many
threatened wetland areas around the North Sea. These wetland
areas are interrelated. North Sea fish stocks and many bird species
breed and find nursery areas in the coastal wetlands. Pressure on
one of these areas increases pressures on the remaining wetlands,
and there is grave danger of displacing or reducing the po-pulation of a bird species. Hence, Wadden Sea protection implies protection of other wetlands around the North Sea.
5. Bird migration relations. Migratory coastal birds maintain relationships with other nature areas ranging from the high Arctic to
the coasts of West Africa. Hence, protection of the Wadden Sea
and its birds must have consequences for the protection of other
areas often far away.
Although the Wadden Sea is subject to influences stemming from
a very large area, it is logical that the greatest impacts result from
human activities in the close vicinity of the Wadden Sea. The reduction of a considerable part of the adverse external influences
therefore would be facilitated by the establishment of a second
management boundary representing the geographic area where
environmental linkages between human activities and the Wadden Sea’s ecosystems are of major importance. A suggested
boundary for this Greater Wadden Sea Management area to be
established by the three Wadden Sea states is illustrated in the
Figure 2. The definition of such a Greater Wadden Sea Management Area would greatly help to solve problems within the three
Wadden Sea countries. At the same time it is clear that critical is-
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sues remain where greater cooperation among European countries would improve conditions in the Wadden Sea. For such a
cooperation several international instruments already exist. This
will be discussed in more detail in paragraph 4.5.1.
4.4 Develop a Common Vision on Wadden
Sea Protection and Adopt a Common Unified
Goal and a Common Conservation Principles
The formulation of an effective strategy to protect the Common
Future for the Wadden Sea requires the development of a common vision on protection of the Wadden Sea and, based on that,
the adoption of a common goal and of common conservation
principles.
Nature protection in general and Wadden Sea protection in particular are not yet founded on a firm theoretical basis. All people
involved in the protection of the Wadden Sea have their own motivations for conservation of this area. How excellent these motivations may be, the fact that they are often different from person
to person and that these persons do not always realize that they
have different motivations and hence different points of departure for Wadden Sea conservation, creates considerable confusion
when it comes to definition and adoption of conservation objectives. Elsewhere this problem has been encountered before and
consequently groups and individuals in the three Wadden Sea
countries and beyond have tried to develop a better foundation
for nature protection. It is recommended that the Wadden Sea
states accelerate this development for the Wadden Sea in particular. A working group with a varied membership derived from universities and government research institutes as well as from private and government conservation organizations should be set up
with the task to develop a common vision on the protection of
the Wadden Sea to be adopted by the three Wadden Sea states at
a later stage.
A common goal for the protection of the Wadden Sea ideally
should stem from the common vision mentioned above. However, many elements of a common goal have already been identified during the development of Wadden Sea protection since
1981.
Hence, it is recommended that the three Wadden Sea states agree
that the ultimate goal of Wadden Sea protection is a natural ecosystem with a free and uninterrupted play of natural processes resulting in suitable living conditions for a rich and varied flora and
fauna. Hence, a major element of a management plan for the
Wadden Sea region should be the avoidance of human impacts
on the natural processes that maintain the health and functions of
the ecosystem.
This goal was also recommended by the 7th International Wadden Sea Symposium on Ameland. The choice of this natural development approach was based on the following factors:
• Although the Wadden Sea region has been influenced by human activities for over a thousand years, it is still one of the few
tidal areas in the world where natural processes proceed in a
relatively undisturbed manner. Natural processes have thus
shaped an area of outstanding ecological importance and it is
therefore only common sense to attempt to protect this area by
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an undisturbed
way.

a form of management which will ensure the undisturbed development of these processes;
• The unique character of the Wadden Sea ecosystem, its international value in terms of nature conservation and its outstanding value for the societies of the Wadden Sea countries
justifies the introduction of improved management measures
to control human pressures;
• At present human pressure does not allow the undisturbed development of the Wadden Sea and therefore any management
plan will have to take human activities into consideration. It is
not in fact desirable to exclude all human activities from the
Wadden Sea. However, they must be regulated and they must
remain subordinate to the maintenance of the health and functioning of the Wadden Sea ecosystem.
Thus the Guiding Principle for all Wadden Sea policy must be to
achieve a natural and sustainable ecosystem in which natural
processes proceed in an undisturbed way, and in which for that
reason the full variety of plant and animal species which should
live in the Wadden Sea encounters suitable living conditions.
The effective implementation of this principle requires the definition of commonly accepted criteria and the description of a re-ference system which could then act as a calibration point for political measures.
For the description of a reference system many ‘building blocks’
are already available. In fact it is already more or less known what
species of plants and animals should occur in the ‘ideal’ Wadden
Sea. What is lacking is knowledge of their mutual relationships
and the influence of the abiotic processes on their abundance. We
also have little insight in the natural fluctuations occurring in an
‘ideal’ Wadden Sea. It is recommended that the working group
mentioned before also is given the task of describing a reference
system for the Wadden Sea.
However, it should be clear beforehand that the reference system
can only act as a calibration point for Wadden Sea management;
it cannot be the target system for its management. For example,
it is impossible to remove species which have been introduced
from other parts of the world into the Wadden Sea region and.It
is highly unlikely that it will be decided to give up all of the thousands of km2 of reclaimed land that once were part of the Wadden Sea. Neither is it possible to remove many of the pollutants
which have already reached the Wadden Sea. So taking into account the realities of the present situation a ‘possible’ Wadden
Sea should be defined as a target for Wadden Sea management.
Again it is recommended that the working group mentioned
above is entrusted the task of describing this target system for the
Wadden Sea.
Again it is true that much information is already available for the
description of a target system. Therefore it can be stated with
confidence that the ultimate Wadden Sea should be characterized
by, among other things, tidal flats and saltmarshes showing the
normal cycles of growth and erosion, the presence of a varied
benthic fauna, the occurrence of well-developed oyster reefs, mature mussel beds and extensive seagrass beds, healthy nurseries
of many fish species, presence of migratory fish such as houting,
salmon, allis shad, and maybe sturgeon, breeding birds with
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for some species larger numbers than occur at present and abundant populations of harbour and grey seals, porpoises, and perhaps dolphins.
The development of a common vision and a common goal as well
as the description of reference and target systems are possible
within one or two years. The target system in reality will need a
longer period of development. Nevertheless, the first positive developments, such as increase of the populations of breeding birds,
seals and porpoises, may be well possible within ten years.
Within the Wadden Sea itself, a balance must be sought between
conserving and/or promoting natural processes and ecological
functions essential to the maintenance of the Wadden Sea ecosystem and improving the economic and social welfare of the
people who live and work there. The Wise Use Principle developed and recently updated in the framework of the Ramsar convention, can be helpfull in this respect. The Wise Use Principle can
be viewed as a supporting conservation principle complementing
the Guiding Principle.
The Wise Use concept must also be applied at least within the
Greater Wadden Sea area, if not in the whole catchment area of
the rivers flowing into the North Sea, as a means of reducing the
adverse environmental and economic effects of human activities.
A third conservation principle of great importance to be applied
to the Wadden Sea is the ”Precautionary Principle“ currently applied to the North Sea. This Principle, which also can be considered as complementary to the Guiding Principle, must be
adopted for all activities in the Wadden Sea and its surrounding
region. It requires that, where there is uncertainty about the effects of a human activity or a potential pollutant, the introduction
of that activity or material into the Wadden Sea, or areas which
are environmentally linked to it, must be prohibited until it can be
shown beyond any doubt that it would not be harmful.
4.5 Develop an Integrated Management
System for the Wadden Sea
A concerted plan of action is required to translate management
goals and objectives into measures, strengthen existing public
support, increase administrative coordination and harmonize
management practices within and among the three Wadden Sea
states, seeking the cooperation of other partner states in the EC
and in outside regions. The primary objective of all management
activities must remain the evoidance or at least the control of the
impact of human activities. However, the basic starting point for
all management policies, decisions and techniques must be the
implementation of the Guiding Principle. Attention is drawn to
the fact that the World Wide Fund for Nature already has commissioned a study on Integrated Management Systems to be carried out by the Dutch Society for the Preservation of the Wadden
Sea.
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4.5.1 Use European and International
Conventions to their Full Effect
Individually, the Wadden Sea states have taken steps to increase
international recognition of the unique value of the Wadden Sea
and increase its conservation status. The WWF suggests that a
joint proposal be made by the three states that the entire Wadden
Sea be nominated as a:
• Ramsar site under the Ramsar Convention on Wetlands of International Importance especially as Waterfowl Habitat;
• Biosphere Reserve under the Man and Biosphere Programme
of the UNESCO;
• World Heritage Site under the World Heritage Convention.
• Also the EC-bird directive should be implemented in the whole
Wadden Sea.
None of these designations would stand in the way of achieving
economically and ecologically sustainable improvements in the
welfare of the people of the three Wadden Sea states. On the
contrary, they could help improve international recognition of the
value of the Wadden Sea and lead to increased cooperation and
support in resolving current problems such as pollution.
The WWF also suggests that cooperative arrangements be set up
with authorities responsible for other internationally important
wetlands and natural areas around the North Sea coast and along
the East Atlantic Flyway to promote the conservation of migratory
birds.
In all this the Common Wadden Sea Secretariat could play a leading role. Therefore the WWF suggests that the role of this Secretariat be reinforced.
It is clear that all the necessary international conventions, treaties
and other tools exist to promote the conservation of the Wadden
Sea. What is needed next to the steps recommended above is the
commitment of the Wadden Sea states to live up to the obligations they have agreed to in ratifying these treaties by adopting
appropriate control measures in joint, national and local policies
and domestic legislation and then enforcing these laws against offenders.
4.5.2 Integrate the Three Different National
Management Strategies
The marine and coastal ecosystems in the Wadden Sea must be
treated as one management unit. Due to the scale of this area
and complex mix of uses, a unified management strategy is required to integrate the three different management strategies
now in force. Another reason for integration is that, because the
Wadden Sea ecosystem transcends the jurisdiction of an individual nation, the effect of management decisions taken in one country must be analyzed in terms of their effect upon the entire Wadden Sea ecosystem. A longerterm objective must be the integration of the administrative and legislative systems relating to the
protection of the Wadden Sea. It is recommended that the Wadden Sea states establish a unified management strategy using the
relevant parts of the Dutch PKB Waddenzee concept as the basis
for a central policy for the entire Wadden ecosystem based upon
the natural development principle. All agencies within the three
nations with an interest in the management of the Wadden Sea
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would then be required to adhere to that basic policy. National, or
even international, parks must be included as a key instrument for
protecting unique habitats and controlling human activities. A
buffer zone, including the North Sea and mainland bordering areas, must also be included as is already the case in Denmark. Special attention should be payed to the creation of zero-use areas in
all three countries.
4.5.3 Streamline the Administrative
Arrangements
Existing arrangements for the protection of the Wadden Sea and
management of sectoral activities are cumbersome, and it is not
always clear who has authority to make critical decisions affecting
its use.
It is recommended that each Wadden Sea state takes the initiative
to streamline its administrative arrangements for Wadden Sea
protection. Existing national laws should be used to their full effect, and existing regulations should be strengthened by clarifying
their purpose, what agencies, individuals or activities they apply
to, and by monitoring their enforcement.
4.5.4 Strengthen Public Support
It is recommended that the Wadden Sea states strengthen public
support to conserve the Wadden Sea by a substantial increase in
administrative and financial support for education, interpretation
and warden services on a national, if not international, basis.
4.6 Strengthen Controls Over the Adverse
Environmental, Economic and Social
Impact of Human Activities
A reference system defining acceptable levels of pollutants or uses
of specific resources would:
1. assist in the enforcement of current legislation,
2. provide guidance in assessing the potential impact of proposed new development, and
3. assist policy makers, decision takers and planners in assessing
the effectiveness of existing management arrangements for protecting the Wadden Sea.
The practice of evaluating the possible risk of individual pollutants
or activities in isolation from their potential for interacting with
other materials or activities must be replaced with a more comprehensive method of environmental assessment. Such assessments must be appropriate for the most fragile marine and coastal components of the Wadden ecosystem and the ecological relationships which link these components.
This is by no means an easy task because it is virtually impossible
to define acceptable levels and/or assimilative capacities for substances or activities that are entirely alien to the Wadden Sea environment. Due to the difficulty of setting environmentally sound
standards for such materials or activities, the Precautionary Principle should be observed. This means that, where the effects of individual contaminants or activities are not fully understood or
where synergistic interactions may occur among different materials (toxic chemicals and excess nutrients included), the risk of
harm which the materials or activities pose to the Wadden eco-
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system must be considered unacceptable. The ultimate aim of
these measures is to promote wise human use of the Wadden Sea
while setting achievable environmental standards which will protect the integrity of the marine and coastal ecosystems.
A further build up of polluting and eutrophicating substances
must not be permitted in the Wadden Sea and all management
activities should seek to reduce current pollution and eutrophication. Little can be done to remove pollutants already in the Wadden Sea environment. The major issue which must be addressed is
stopping of any further inputs of pollutants and nutrients into the
Sea and avoiding the reintroduction of existing pollutants into the
water column by disturbing contaminated sediments.
Priority must be given to reducing pollution and discharge of nutrients at the source with Uniform Emission Standards using Best
Available Technology and scientific knowledge. In addition, Enviromental Quality Objectives should be used for emmision control.
Specific management guidelines can then be developed to make
more effective use of existing pollution control measures and to
prevent existing pollutants trapped in sediments from being reintroduced into the water column. An example is the establishment of strict standards for assessing potential contamination of
sediments before any dredging plans are approved.
Current initiatives aimed at reducing pollution in rivers by 50% by
1995 should be seen as an initial step in a continuing programme
to reduce pollution loads in rivers, the North Sea and the atmosphere over Europe by at least 90%. The same applies to nutrients
responsible for eutrophication. Priority must be given to accelerating the reduction of toxic materials such as heavy metals and of
biocides.
A common set of counter measures should be developed to reduce the hazard of shipping accidents and other sources of accidental pollution and to combat such pollution when an accident
occurs.
All development activities planned for the Wadden Sea must be
subject to comprehensive Environmental Impact Assessment (EIA)
procedures with very high standards of assessment relevant to the
unique conditions found in the coastal and marine ecosystems of
the Wadden Sea. These standards should be incorporated into the
EC guidelines on EIA and steps taken to ensure that potential synergistic and cumulative impacts resulting from individual development proposals are assessed.
4.7 Wadden Sea Council
The integrated management of the Wadden Sea as an ecological
entity requires positive guidance at the international level to ensure that the Guiding Principle and Common Conservation Goals
are adequately addressed and unified policies are enforced. Also
there needs to be a body to oversee the management of the Sea
as an ecological entity to which any disputes can be referred for
arbitration. This could be achieved by the establishment of a small
but strong international body, such as a Wadden Sea Council,
made up of representatives from the three Wadden Sea states including local government representatives.
The WWF suggests that an international Working Group made
up of members from the Wadden Sea states be set up to review
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this concept of a Wadden Sea Council with the aim of recommending how it should be constituted, its powers, staffing and
budget. This Working Group should report within one year after
its constitution.
Consideration should also be given to strengthening the Common
Secretariat for the Cooperation of the Protection of the Wadden
Sea so that it could effectively service such a Wadden Sea Council.
The first task of an International Wadden Sea Advisory Council
could well be to review the present situation of the Wadden Sea
and its management and to make recommendations for measures
by the Wadden Sea states to improve the conservation status of
the Wadden Sea. Given sufficient financial means this can be
achieved within one year after its constitution.
4.8 Introduce a Wadden Sea Charter to
harmonize the Protection of the Wadden
Sea Environment
The harmonization of national policies under the existing legislative systems will be difficult and will take considerable time. The
WWF proposes that a Wadden Sea Charter be prepared as a
means of promoting the harmonization of policies and unification
of conservation principles among the three nations. The Charter is
based upon the guiding principle and makes it possible for any interested party to declare its responsibility for the Wadden Sea by
signature.
The WWF invites all organizations to sign such a Wadden Sea
Charter. This charter should be finalized by the trilateral governmental conference and afterwards presented to the international
community. A draft of the proposed Wadden Sea Charter is presented in Appendix 1.

4.9 Specific Suggestions for Reducing the
Adverse Impact of Human Activities
4.9.1 Coastal Engineering
If sea level rise accelerates, it will be increasingly important to ensure that tidal flats and other components of the coastal system
continue to act as breakwaters reducing the erosive forces gen-erated by tides, currents, waves and winds. Urgent attention should
be given to applied research to determine the full potential for
combining appropriate engineering technology with natural processes to defend coastal populations and activities as well as conserving the Wadden Sea ecosystem. In some areas it may be necessary to give up summer polders or even mainland polders. Attention must also be given to restoration of transition zones between land and water and fresh and saltwater. The adverse
effects of channel dredging in terms of increasing tidal ranges also
needs to be examined with respect to its compounding difficulties
of coastal protection and counteracting sea level rise.
An example of where sound engineering combined with natural
processes can work is in preventing the loss of islands due to erosion. Where there are major social or economic reasons for combatting erosion, a solution may be to dredge sand from the deep-
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er parts of the North Sea to replace materials eroded from islands
due to changes in currents or the natural supply of sand to the
Wadden Sea. Careful placement of the new sand with respect to
tidal currents and wave forces can conserve the islands and associated intertidal sand flats.
The use of engineering measures to promote the restoration of
natural systems is more problematic. There were plans to ”build“
new marshes and transition zones between fresh and saltwater
environments in the Dutch area of the Wadden Sea. There are
also plans to develop breakwaters to create low wave energy areas to promote salt marsh growth and areas with low turbidity to
stimulate the growth of eelgrasses. Plans for the construction of
‘bird islands’ are similar in nature. Such activities are in conflict
with the Guiding Principle of no interference in natural processes
and should not be carried out.
Patterns of trade and the nature of economic activities inland
have changed since many of the harbours were established. This
raises the question whether it is sensible to continue to use harbours which require excessive dredging when the current and
predicted tradevolume can be efficiently handled by a smaller
number of harbours located in areas where limited dredging is required. Such questions must be addressed in terms of regional development planning or with respect to the environmental impacts
upon the Wadden Sea. Many harbour authorities are competing
with one another for trade. The location of new activities and
much of the cost of dredging is paid by public authorities and the
costs associated with the adverse environmental and economic
effects are borne by activities downstream.
Engineering activities will continue to form part of the mosaic of
activities in the Wadden Sea. Sea level rise will result in the loss of
islands and salt marsh areas and could threaten the lives and
property of a large number of people unless appropriate measures are taken. However, a sensible balance must be achieved
between the conservation of the natural ecosystems and processes which maintain the Wadden Sea and the use of carefully
thought through engineering solutions to critical problems such
as sea level rise.
4.9.2 Pollution
Improvement of the water quality in the Wadden Sea depends
heavily upon reduction in the pollution loads in all rivers draining
into the North Sea or directly into the Wadden Sea. It is estimated
that current pollution loads will have to be reduced by 70-80 %
before restoration of the ecological health of many of these rivers
can be achieved. For the North Sea, it has been agreed by the
Conference of Ministers that the level of pollution in rivers will be
reduced by at least 50% by 1995. However, little concrete action
has been taken by the riparian states to meet this target except
for the reduction of emissions from chlorine-alkali plants and pulp
and paper mills. If the proposed 50% reduction is actually
achieved, it should be seen as a first step in a continuing programme where a 70-80% reduction in pollution in all rivers is the
medium-term objective. Achieving this level of reduction will require a virtual cessation of the release of micropollutants from industrial point sources and a 50-80% reduction from diffuse
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sources. With regard to, for example, biocides the latter can onlybe achieved by restraining production and application of certain
compounds, either by selective licences or the force of law.
The findings of the 7th International Wadden Sea Symposium
state that a reduction of up to 90% for phosphorus and 80% for
nitrogen from point sources, and 50 % for nitrogen from diffuse
sources is required to restore the natural plant and animal communities in the Wadden Sea.
It is recommended that, to be effective, the Precautionary Principle needs to be expanded to include nutrients and other non-toxic materials, and extended to other human activities, such as the
adverse impacts of poor resource management practices. It must
also be backed up by the force of law.
Both the level of chronic pollution entering the Wadden Sea and
the risk from accidental spills of hazardous materials and oil are
far too high and have to be drastically reduced. To cope with the
huge problem of non-point sources, clean products have to be
developed and stimulated. This must be supported by:
• restraining the use, turnover and/or import of, for example,
biocides, harmful solvents, nitrogen fertilizer in/into the catchment area;
• stopping the production and supply of persistent toxic materials such as halogenated hydrocarbons;
• phasing out detrimental methods of disposal such as incineration of toxic or mixed waste.
Steps have to be set to reduce the level of micropollutants from
point sources entering into rivers and into the atmosphere from
the surrounding region. Industries located in the immediate hinterland of the Wadden Sea should be subject to stricter environmental regulations. Clean technology should be stimulated and
existing polluting processing techniques should be replaced by
clean technology. Diffuse sources and domestic waste sources
should also be significantly reduced. Greater control is also required over excess nutrient loads created by inefficient use of fertilizers and biocides in agriculture.
Improved standards for controlling pollution are required. A logical step would be to unify the standards adopted by the three
Wadden Sea states using the highest standards applied or proposed from each country. Agreement should also be reached on
the methods of analyzing specific pollutants so that results can be
compared between different laboratories.
The level of pollution resulting from operational discharges from
ships and the oil and gas industry need to be substantially reduced. Measures which should be taken include:
• The three Wadden Sea states could establish a combined Exclusive Economic Zone in which their legal powers to enforce
international regulations to control illegal operational discharges would be increased;
• Those involved in illegal discharging oil and other substances
should be prosecuted to the full extent of the law;
• The three Wadden Sea states could bring pressure to bear
through the MARPOL Convention to have allowable levels of
operational discharges in the North Sea and the Wadden Sea
reduced under Annexes I and II;
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• Aerial surveillance need to be intensified and control and enforcement strengthened;
• Adequate reception facilities should be provided at all harbours
where tankers and ships carrying hazardous materials can dispose of operational wastes;
• Enforcement of stricter safety standards could help to encourage the development of new, clean technologies for use on
board ships which would further reduce the generation of
wastes;
• The „gentlemen’s agreement“ between oil companies and the
Dutch Government restricting oil and gas development in the
Wadden Sea until 1994 should be extended.
The risk of major oil or hazardous chemicals being accidentally
spilt could be reduced through the following measures:
• A Vessel Traffic Management Scheme could be developed as a
complement to the existing Traffic Separation Scheme to provide information on the position of ships carrying hazardous
cargo;
• All ships carrying dangerous substances could be made to use
the deep water and traffic separation scheme shipping routes
located away from the coast;
• With the exception of the approaches to major ports, all coastal
waters up to a distance of 20 nautical miles could be designated as „Areas to be Avoided“ for vessels carrying hazardous
materials by the International Maritime Organization;
• Pilotage must be made obligatory for ships carrying hazardous
substances in the main shipping lanes within and adjacent to
the Wadden Sea;
• Oil and gas pipelines must be sited outside the boundaries of
the Wadden Sea with suitable landfalls in adjacent coastal areas
where there is little risk of serious environmental damage from
the rupture of the pipeline.
It would be prudent to reduce the potential impact of any accident by making sure that effective contingency plans are in
place. Measures which could be taken to prepare for an accident include:
• Improving the capacity to combat oil pollution in adjacent waters before it can reach the Wadden Sea by ensuring that the
right forms and amounts of equipment are located in strategic
locations related to the Deepwater and TE passages which are
among the busiest tanker shipping routes in the world;
• Develop methods to combat chemical spills;
• Encourage more countries to ratify the MARPOL Convention.
Thought could also be given by the EC to put pressure on
countries whose ships trade with the Wadden Sea Ports to ratify the MARPOL Convention or else be banned from the Wadden Sea.
4.9.3 Fisheries
There is no basic reason why a diverse range of fisheries cannot
be sustained in the Wadden Sea. Most adverse impacts from fisheries are avoidable. Several measures are required to achieve significant reductions in these impacts. These are:
1. A shift away from fisheries management policies based solely
upon controlling fishing effort and a shift towards the formulation
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Svend Tongaard

Natural mussel
bancs get rare. Unused areas should
be defined for all
sectors of the Wadden Sea to help
them to recover.

of policies and management measures which include maintenance of environmental conditions which allow natural processes to maintain the the ecological systems which also sustain
fishery resources. This will help to reduce adverse effects from
fisheries activities and will give emphasis to the importance to
fisheries of improving environmental conditions through the reduction of pollution and the avoidance of further alienation of coastal ecosystems which help sustain fish populations;
2. harmonization of fisheries management policies and management measures by the three Wadden Sea states based upon the
treatment of the Sea as an ecological entity rather than separate
jurisdictions;
3. effective extension service advice must be made more freely
available to help fishermen to develop less environmentally damaging techniques and to avoid unnecessary impacts;
4. fisheries interests must be encouraged to join forces with other
economic sectors which rely on the Wadden Sea’s resources in
calling for a reduction in adverse environmental and economic
impacts resulting from other activities in the Wadden Sea and its
surrounding region.
The further development of the EC will sweep away restrictions
on access to fishery resources in 1992. A unified management
strategy to conserve fish stocks throughout the Wadden Sea
should be formulated in advance of 1992. This strategy and management policies governing different fishery activities should be
based upon the protection of the environmental processes and
habitats which sustain fishery resources. The following measures
will help to improve the wise use of fishery resources:
• Improved fishery statistics are required to manage fishing effort
and to monitor the effectiveness of controls;
• The collection and transfer of mussel spat to seed culture beds,
where allowed, must be rationalized in terms of the areas harvested and of improvement of fishing and culture methods in
order to have better survival of the seed;
• In areas with mussel culture, quotas on seed mussels should be
introduced to stimulate more efficient mussel culture and decrease pressure on seed stocks due to unregulated competition;
• Collection of spat from intertidal beds should be prohibited;
• The introduction of stock from areas outside the Wadden Sea
should be forbidden to minimize the risk of introducing diseases and/or spreading epidemics;
• No-use areas, such as core zones in German National Parks,
defined as critical habitat for the conservation of nature and
natural resources should be defined for all sectors of the Wadden Sea. No mussel collection or other forms of fisheries harvest should be permitted within these areas;
• Improvements in the ecology of the Wadden Sea and the effectiveness of controls over fisheries would be more rapid if
there was an improved dialogue between nature conservation
bodies and fishermen. Essentially the long-term welfare of the
fishermen is closely linked to the conservation of the natural
systems which sustain the generation of fish stocks. The creation of rigid posi-tions on both sides based upon inadequate information on the effects of fisheries or the ecology of the Sea will
only hamper cooperation.
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Cockle fishing is prohibited in Schleswig-Holstein and will be
banned in Lower Saxony and in Denmark in the near future. The
main problem is therefore confined to the Dutch area of the Wadden Sea where new long-term management measures are required to maintain natural cockle beds, to reduce the adverse environmental effects of dredging operations on bottom life, and to
avoid competition with birds such as oystercatchers. It is recommended that cockle fishing must be limited to 25 - 50 % of the
area of the Dutch Wadden Sea. The amount of cockles occurring
normally in this area is sufficient for a sound enterprise.
4.9.4 Agriculture
The current practice of intensive grazing and arable farming has
led to a flow of nutrients and biocides to the Wadden Sea with
great impact on its biological processes. Steps must be taken
within the Greater Wadden Sea region to promote less environmentally damaging forms of agricultural production. The first
measure would be to change to subsidies paid per hectare and
then link them with the responsibilities for carrying out specific
measures to promote nature conservation. These may range from
organic farming, without the use of industrial fertilizers and biocides, to limits on the numbers of sheep or cattle, or a change
from arable farming to grassland and could include the irrigation
of marshland areas as in the Tondermarsh.
4.9.5 Recreation and Tourism
Steps should be taken to plan ahead to deal with the expected
major increase in pressures for recreation and tourism. Long-term
sustainable tourism and recreation development depend heavily
on maintaining the quality of the environment and the availability
of diverse recreational opportunities.
The conservation and, where necessary, rehabilitation of significant natural features which attract people for tourism and recreation should be a fundamental principle in any management plan.
Good planning and management will be required to ensure that
tourism and recreation development does not destroy the very resources that attract people to the Wadden Sea. This will require
limiting tourist capacity and positive guidance on the location of
facilities in relation to the carrying capacity of different areas and
the overall capacity of the Wadden Sea ecosystem to sustain specific forms of recreation and tourism. Shipping traffic and water
sports must be regulated by harbour capacity and a zoning system in order to make provision for undisturbed areas.
Planning for recreation and tourism development should be carried out on the basis of the Greater Wadden Sea region rather
than through the formulation of independent national or district
level plans which do not take into consideration the effects of controls or development on adjacent areas. Recreational pressures
should be diverted away from ecologically fragile and vulnerable
areas. The zoning systems currently used by the three Wadden
states should be made more uniform in terms of the criteria used
and the level of control over activities that is exercised. A complementary measure would be to create new or alternative forms of
recreation in non-vulnerable areas in the neighbourhood.

50

The potential adverse effects of tourism and recreation can be reduced by measures to educate the public about the sensitivity of
different ecosystems or plant and animal species. However, it
should be clearly understood that certain activities will cause unacceptable impacts in specific areas, or at certain times in different
areas and should be prohibited. Financial and work force resources must be increased substantially in order to secure adequate information and an effective wardening system
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5.0
5.1 Appendix
Proposal for a
”Wadden Sea Charter“

I
The Guiding Principle of all Wadden Sea policy is to achieve a
complete, natural and sustainable ecosystem in which natural
processes proceed in an undisturbed way.
The contracting parties:
II
Acknowledge their common responsibility for the Wadden Sea as
an entity.
III
Acknowledge that the whole Wadden Sea is an ecological entity
and therefore all human activities must be considered in respect
to their possible influence to the whole ecosystem.
IV
Acknowledge that, within the Wadden Sea between the sea
dykes and the ten meter isobath, all human activities must be
subordinate to the Guiding Principle. Protection of human life and
the security of the population in the Wadden Sea area however
remains the first priority.
V
Acknowledge the borders of the Greater Wadden Sea region in
Appendix 2 of this charter.
VI
Acknowledge that within the Greater Wadden Sea region, including the political and administrative areas neighbouring the Wadden Sea and some areas of the North Sea, all activities must be
planned and managed in accordance with the Wise Use principle
as set out in the Ramsar Convention.
VII
Acknowledge that all bodies having responsibilities within the
Wadden Sea must contact the state authority responsible for nature conservation in their area as early as possible if they plan an
action which could have possible impact on the Wadden Sea ecosystem.
VIII
Acknowledge the Precautionary Principle in the sense that human
activities must not be started or continued if there is any doubt
with regard to their negative impacts on the ecosystem. In the
case of new activities this burden of proof shall lie on the side of
the party proposing any change in the use of the Wadden Sea.
IX
Commit themselves to active support of all nature conservation
measures and agree to inform all responsible parties of plans for
development within the Wadden Sea coming under their responsibility.
X
Recognize that, in order to increase public support for measures
to conserve the Wadden Sea, the views of local committees, concerned individuals and non-governmental organizations should be
integrated at an early stage into the planning and management
process.“
The WWF recommends that the Charter should be finalized by
the trilateral governmental conference and afterwards presented
to the international community.
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5.0
5.2 Appendix
Authors and titels

of their „State of the Art“-papers, which were used as background
information for this report (full texts of these papers are produced in
an additional ”Technical Report“)

Abrahamse, Jan, Siderius, Kees & Zinnemers, Ruud
(Waddenbulletin, Groningen): Landscape picture / perception of
the Wadden Sea
Bartholdy, Jesper & Pejrup, Morten
(Central Institut, København Universitet): Sedimentology - Denmark
Berghahn, Dr. Rüdiger
(Institut für Hydrobiologie und Fischereiwissenschaften der Universität Hamburg): Fisheries in the Wadden Sea. Shrimp Fishery
Buchwald, Prof. Dr. Konrad
(Universität Hannover): Aufgaben der Regional- und Landesplanung in Nordwest- und Norddeutschland für Schutz und
Entwicklung des Wattenmeer-Raumes
Buxton, Richard
(Mills and Reevs Cambridge): International Law and Wadden Sea
conservation
Carstensen, Hans
(Husumer Nachrichten, Mildstedt): Ökonomie in Schleswig- Holstein
Conrady, Dr. Dierk
(Friedland): Hunting in the National Park ”Wadden Sea of
Schleswig-Holstein“
de Jonge, Victor
(Dienst Getijdewateren, Haren): Maintainance of harbours and
navigation routes
Dijkstra, Simon
(Dienst Ruimte en Groen, Provincie Noord Holland): Recreation
and Tourism in the Wadden Sea
Dogterom, Jan
(International Center for Waterstudies, Amsterdam):
Micropollutants in the International Wadden Sea
Eisma, Prof. Dr. Doeke
(NIOZ, Texel): Sedimentology in the Netherlands
Feldt, Walter
(WWF, Lehrte-Arpke): Industrie- und Hafenentwicklung an der
bundesdeutschen und dänischen Wattenmeerküste
Graßl, Prof. Dr. Hartmut
(Max-Planck-Institut für Meteorologie, Hamburg): Sea level rise.
A short review
Hansen, Jacob Funder
(Hellerup): 1.Socio-economic development in the Danish Wadden
Sea area. 2. Ecologically sound management of the Wadden Sea.
Jensen, Dr. Arne
(Forskningscenter Risø, Afdeling for Miljøforskning, Roskilde):
Eutrophication of the Wadden Sea
König, Dr. Dietrich
(Kronshagen) : Culture and History
König, Dr. Günter
(Industrie-und Handelskammer Oldenburg): Wirtschaftsentwicklung im nordwestdeutschen Wattenmeerraum
Köster, Prof. Dr. Rolf
(Geologisches Institut der Universität Kiel): Entstehung und
künftige Entwicklung des deutschen Wattenmeeres
Kramer, Johann
(Aurich): Küstenschutz an der Nordsee mit vorgelagertem
Wattenmeer von Den Helder bis Skallingen
Landsbrugsministeriets Vildforvaltning: Hunting in the Danish
Wadden Sea
Landesbrugsministeriets Vildforvaltning
(Kalø): Hunting in the Danish Wadden Sea
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Nentjes, Prof. Dr. Andries
(Vakgroep Economie en Openbare Financiën, Rijksuniversiteit
Groningen): Socio-economic developments in the Dutch Wadden
Sea area
Peet, Gerard
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5.0
5.3 Non-Governmental Organisations
supporting this report
Denmark

Germany:

Biologforbundet
Østergade 9
8450 Hammel

Arbeitsgemeinschaft beruflicher und ehrenamtlicher Naturschutz e.V.
Konstantinstr. 110
5300 Bonn 2

Danmarks Naturfredningsforening
Nørregade 2
1165 København K.

Bund für Umwelt und Naturschutz Deutschland
Bundesgeschäftsstelle
Im Rheingarten 7
5300 Bonn 3

Danmarks Sportsfiskerforbund
Worsøesgade 1
7100 Vejle
DMU-danske fritidssijlere
Hjulmagervej 13d
7100 Vejle
Dansk Ornithologisk Forening
Vesterbrogade 140
1620 København V.
Fanø Miljøforening
Sdr. Banssti 4
6720 Fanø
Foreningen af Danske Biologer
Skoletoften 16
8382 Hinnerup
Greenpeace Denmark
Thomas Laubs Gade 11-13
2100 København Ø
Jagtorganisationernes Fællesudvalg
Kalø, Grenåvej 14
8410 Rønde
Natur og Ungdom
Klostermøllevej 48a
8660 Skanderborg
Naturhistorik Forening
Carit Etlars Alle 52
6700 Esbjerg
Nordsøgruppen
Bavnebjerg 59
6720 Fanø
WWF Verdensnaturfonden
Ryesgade 3F
2200 Copenhagen N

Bund für Umwelt und Naturschutz Deutschland
Arbeitskreis Meer und Küste
Schmidtstr. 9
2800 Bremen 1
Bund für Umwelt und Naturschutz Deutschland
Landesverband Niedersachsen e.V.
Goebenstr. 3a
3000 Hannover 1
Bund für Umwelt und Naturschutz Deutschland
Landesverband Schleswig-Holstein e.V.
Lerchenstr. 22
2300 Kiel 1
Deutsche Umwelthilfe
Bundesgeschäftsstelle
Güttinger Str. 19
7760 Radolfzell
Deutscher Naturschutzring
Kalkuhlstr. 24
5300 Bonn 3
Faunistisch-Ökologische Arbeitsgemeinschaft
Schleswig-Holstein und Hamburg e.V.
Biologiezentrum der Universität
Olshausenstr. 40
2300 Kiel 1
Föderation der Natur- und Nationalparke Europas
Kröllstr. 5
8352 Grafenau
Förderverein Forschung im Wattenmeer
Selckstr. 4
2253 Tönning
Greenpeace Deutschland e.V.
Vorsetzen 53
2000 Hamburg 11
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Landesnaturschutzverband Schleswig-Holstein e.V.
Burgstr. 4
2300 Kiel 1
Landesumweltschutzverband Scheswig-Holstein
Friedrichstal 32
2390 Flensburg
Landesverband Bürgerinitiativen Umweltschutz Niedersachsen e.V.
Waldheimstr. 9
3000 Hannover 81
Mellumrat e.V.
(Naturschutz- und Forschungsgemeinschaft)
Balthasarweg 25
2900 Oldenburg

Natur- und Umweltschutzverein Hallig Hooge e.V.
2251 Hallig Hooge
Ornithologische Arbeitsgemeinschaft für Schleswig-Holstein
und Hamburg
Institut für Haustierkunde
Olshausenstr. 40
2300 Kiel 1
Schutzgemeinschaft Deutsche Nordseeküste
Weserstr. 78
2940 Wilhelmshaven
Schutzgemeinschaft Sylt-Nordfriesland
Geschäftsstelle Naturzentrum
M.T. Buchholz-Stig 1
2283 Wenningstedt-Braderup

Naturschutzbund Deutschland e.V.
Bundesgeschäftsstelle
Am Michaelishof 8-10
5300 Bonn 2

Stiftung Europäisches Naturerbe
Güttinger Str. 19
7760 Radolfzell

Naturschutzbund Deutschland e.V.
Landesverband Hamburg
Habichtstr. 125
2000 Hamburg 60

Touristenverein „Die Naturfreunde“
Bundesgruppe Deutschland e.V.
Postfach 600441
7000 Stuttgart 60

Naturschutzbund Deutschland e.V.
Landesgeschäftstelle Hannover
Calenberger Str. 24
3000 Hannover 1

Umweltstiftung WWF-Deutschland
Hedderichstr. 110
6000 Frankfurt/M. 70

Naturschutzbund Deutschland e.V.
Landesverband Schleswig-Holstein
Forsthof Friedrichsholz
2210 Oelixdorf
Naturschutzgesellschaft Schutzstation Wattenmeer e.V.
Grafenstr. 23
2370 Rendsburg

Verband Deutscher Biologen e.V.
Generalsekretariat
Hohenzollerndamm 111
1000 Berlin 33
Wissenschaftliche Arbeitsgemeinschaft für
Natur und Umweltschutz e.V.
Mooshütter Weg 8
2942 Jever

Naturschutzverband Niedersachsen
Postfach 1155
2906 Wardenburg
Naturschutzverein Südtondern
Krempergraben 13
2262 Leck
Naturschutzverein Uthlande
Wiesengrund 7
2251 Schobüll
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The Netherlands
Contact Milieubescherming
Noord-Holland
Nocolaasstraat 2B
1506 BB Zaandam
Federation Seas at Risk
Vossiusstraat 20
1071 AD Amsterdam

Werkgroep Eemsmond
Stationsstraat 7
9711 AR Groningen
Werkgroep Noordzee
Vossiusstraat 2B
1071 AD Amsterdam

IVN Vereniging voor Natuur en Milieueducatie
Postbus 20123
1000 HC Amsterdam
Landelijke Vereniging tot Behoud van de Waddenzee
Postbus 90
8860 AB Harlingen
Nederlandse Vereniging to Bescherming van Vogels
Driebergseweg 16c
3708 JB Zeist
Stichting Friese Milieuraad
Postbus 713
8901 BM Leeuwarden
Stichting Het Groninger Landschap
Ossenmarkt 9
9712 NZ Groningen
Stichting Natuur en Milieu
Donkerstraat 17
3511 KB Utrecht
Stichting Noorderbreedte
Ossenmarkt 9
9712 NZ Groningen
Stichting Noorderbreedte
Vereniging It Fryske Gea
Van Harinxmaweg 17
9246 TL Olterterp
Vereninging tot Behoud van Natuurmonumenten in Nederland
Noordereinde 60
1243 JJ’S-Graveland
Wereld Natuur Fonds
Postbus 7
3700 AA Zeist
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6.0
Figure 1
The Wadden Sea
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Figure 2
Greater Wadden Sea Area
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Figure 3
The Catchment Area
of the North Sea
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Figure 4
The East Atlantic Flyway Region
of Coasted Bird Populations
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Figure 5
Satellite Image:
Western Part
of the Dutch
Wadden Sea
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Figure 6 Satellite Image: Eastern Dutch, the Niedersachsen and Hamburg Part of the Wadden Sea
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Figure 8/9
Aerial Photos: Northern Part
of the Danish Wadden Sea
(Skallingen, Langli, Fanø)
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