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Abstract. During the past 25 years, the management of marine
ecosystemshasevolved significantly. Dueto theincreased use
of the sea and the increased awareness of adverse impacts of
certain human activitiesin and around the sea, which hasbeen
a common good for a long time — ‘Mare Liberum’ — an
international and integrated approach has become increas-
ingly important to regulate the use of our common seas.

From thelate 1960s onwards, intergovernmental meetings
have taken place in order to tackle the problems of interna-
tional pollution of seas and oceans. One reason for this atten-
tion wasthe Torrey Canyon accident in 1967, which triggered
the start of the Bonn Agreement in 1969 for coordinating the
combat mission against oil and chemical spills in the North
Sea.

After the 1972 United Nations Conference on the Human
Environment in Stockholm, with theinvolvement of the Euro-
pean Union, the International Council for Exploration of the
Sea (ICES) and Non-Governmental Organizations (NGOs),
other regional and global Conventions, as well as the North
Sea Ministerial Conferences were established.

These continuous international efforts have resulted in a
considerable reduction of theinput of certain contaminants and
of nutrients (in particular phosphate) into the marine environ-
ment. However, not al problems have yet been solved. The
North SeaMinistersagreed at the Conferencein Eshjerg (1995)
toamat areduction of the input of al hazardous substances
within one generation, in order to reach the goal of negligible
risks of pollution. Furthermore, there is a general aim to mini-
mize adverse effects of disturbing activities. The challenge,
now and in the future, isto find a balance between economic
development and environmental protection of our international
marine waters aiming a a sustainable development of the
marine resources by employing scientifically based measures
and, in situations where there are reasonable grounds for con-
cern but no conclusivelinks between cause and problem, apply-
ing the precautionary principle with respect to pollution and
disturbing activities.

K eywor ds: Contaminant; Disturbance; International Conven-
tion; Marine Ecosystem; Northeast Atlantic; Pollution.
Introduction

In the early 17th century, Hugo de Groot (Grotius),
the Dutch constitutional scholar of European stature,

was the first to bring marine waters to the attention of
the public and governments. He argued that our seas
were free to be used. In the following centuries, ‘Mare
Liberum’ (afree sea) wasthe guiding principle for free
use and exploitation of our seas and oceans by all states.

However, recently we have become more aware of
the limitations of the richness of the sea and its use. A
proper management of marine ecosystems, notably the
North Sea, has become increasingly important to pro-
tect it from being overused and misused. There is a
growing awareness, both nationally and internation-
aly, that the increasingly intensive use of the sea— oil
and gas exploration/exploitation, fishery, shipping, in-
flux of contaminants, recreation, sand- and gravel ex-
traction, dredging, land reclamation — can have nega-
tive impacts on its ecological functioning and its sus-
tainable use. The increased awareness of the adverse
impactsof certain human activitiesin and around the sea
is translated into national and international measures,
regulations and agreements to protect the sea against
pollution and, more recently, against adverse effects of
disturbing activities such as sand- and gravel extraction,
and fishing activities.

The Netherlands is adynamic lowland country. Itis
situated at the end of large riverine systems (rivers
Rhine and Meuse) and it bordersthe North Sea (Fig. 1).
Furthermore, the country isworldwide connected with a
number of other countries by shipping from and to e.g.
the large Rotterdam harbour. The Netherlands, where
many activities and use of the environment arerelated
to the sea, were confronted with an increased pollution
of the seaand declining quality of the ecosystems. Itis
therefore not surprising that The Netherlands strongly
stimulate the process of international cooperation di-
rected at the management and sustainable develop-
ment of freshwater- and marine ecosystems.

In this paper, attention is given to international fo-
rums which address environmental issues in marine
waters. Some examples of results of these international
efforts are presented and discussed.
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Fig. 1. North Sea basin. Watershed and the continental shelf.
Thick line: watershed North Sea catchment area. Dotted line:
national boundaries on the Continental shelf (Andersen &
Niilonen 1995).

Survey of international forums

International cooperation on marine environmental
issues started in the late sixties. Since then, Conven-
tions have been agreed upon and a number of Ministe-
rial Conferences took place. A survey is presented in
Tables1 and 2.

It al started in 1967 with the accident of the Torrey
Canyon, closeto the cilly Idands near Lands' End, SW
England. Thisaccident caused atremendous pollution and
had an considerableimpact on marinelife. It dsotriggered
thestart of the Bonn Agreement in 1969 which coordinates
the combat of accidental oil and chemical pollution in the
North Sea (Fig.2). The experts and officials of the North
Sea States meet yearly in order to prepare the regular
Minigterial Conferences. These member States cooperate
practicaly and perform, on a regular basis, joint aerid
surveys, the so-called ‘tour d'horizon fligths', to spot
accidental spills, if necessary followed by ship-based
combat of (ail) pollution.

Intheintergovernmental context, aseriesof negotia-
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Fig. 2. Zones of responsibility for combatting accidental pol-
Iution under the Bonn Agreement (Anon.1992a).

tions took place both on a regional as well as on the
global scale. These activities led to a milestone event,
namely the United Nation Conference on the Human
Environment, held in Stockholm in 1972. It was here
that UNEP (United Nations Environment Programme)
was established. In the course of the preparation of the
conference it became clear that there was a lack of
regulationswith respect to pollution arising from dump-
ing, discharges and incineration at sea.

This concern about dumping and incineration at sea
was the reason for the start of the work by the Oslo
Commission (OSCOM) under the Oslo Convention
(Table 1). This regional Convention was agreed upon
in 1972 for the prevention of marine pollution by regul at-
ing dumping of wastes from ships and aircrafts in the
North-East Atlantic waters. It introduced the concept of
‘black list and grey list substances' in international envi-
ronmental management. The black list contains poison-
ous and bio-accumulative substances that are not natu-
rally present in the marine environment, e.g. PCBs. It is
not allowed to dump these substancesin the sea. The grey
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Convention/Conference  Year Task Issues Area Involved Statesand Organizations
Bonn Agreement 1969 Combatting Mutual assistance North Sea North Sea States
accidental pollution
Oslo Convention 1972 Prevention pollution Black and grey North-East Member States of
(Oscom)* from dumping of waste list substances Atlantic OSCOM, ICES!
London Convention 1972 Prevention pollution See OSCOM; Waste Global 70 member states of
(LC) from dumping of waste Assessment Framework LC, IMO? NGOs3
Paris Convention 1974 Prevention pollution Regulation the use North-East Member States of
(PARCOM)* land-based sources of substances Atlantic PARCOM, EU4, ICES
OSPAR * 1992 Prevention pollution, Precautionary principle, North-East Member States of OSPAR,
disturbing activities reverse listing Atlantic EU, ICES, NGOs
North Sea 1984 Protection of the Political North Sea, North Sea States,
Ministerial Conferences 1987 North Sea decisions Kattegat, Switzerland,
1990 Skagerak, Member States of OSPAR,
1995 Channel EU, ICES, NGOs
2000/2002  Planned

*OSPAR replaces OSCOM and PARCOM from 1998 onwards; tInternational Council for Exploration of the Sea; 2international Maritime Organization;

3Non-Governmental Organizations; European Union.

list contains substances that are naturally present in the
marine environment, but are harmful when concentra-
tions(dueto highinputs) aretoo high, e.g. nutrients. The
dumping of these substances has now been regulated.

Attention has been paid to marine pollution prob-
lems, not only at aregional but also at the global scale.
In 1972, through theworld-wide L ondon Dumping Con-
vention, nowadays called the London Convention 1972
(LC’72), it was agreed upon to prevent marine pollu-
tion originating from waste dumping (Table 1). It has,
among others, produced a world-wide Waste Assess-
ment Framework for addressing the waste issue in a
clearly operationa management manner. About 70 coun-
tries have ratified this convention.

Another regional Convention, the Paris Convention
(PARCOM), was agreed upon in 1974 (Table 1). The
European Union also participatesin this Convention. Like
OSCOM, this Convention covers the region of the North-
East Atlantic. PARCOM regulates the discharges of
substancesfrom ‘land-based sources' . Thisincludes dis-
charges from pipelines, the off-shore oil and gasindustry,
and direct and indirect riverine inputs. It also providesthe
possibility to regulate the use of certain substances and
productsin order to prevent marine pollution.

Table 2. List of North Sea Ministerial Conferences.

Over the years much was achieved with respect to
theregulation of dumping of wasteinto the sea. The need
was felt to consider marine pollution as an issue which
could be covered by one regiona convention. This trig-
gered the integration of the Oslo and Paris Conventions
into the OSPAR Convention in 1992. Again the Euro-
pean Union participated (Table 1). Also Switzerland,
being the country of origin of the Rhine and some other
rivers (Fig. 1), ratified this Convention. The OSPAR
Convention hasreplaced the Od o and Paris Conventions.

Withthehelp of itsvariousWorking Groups, OSPAR
ismonitoring and ng the state of the Convention
areawith respect to pollution but also disturbing activi-
ties. It regulates pollution, and pays attention to disturb-
ing activities like sand- and gravel extraction, and fish-
ing activities. Furthermore, attention is paid to the pro-
tection of species and habitats, and to the development
of ecological quality objectives and the development
and implementation of an ecosystem approach. Besides
the precautionary principle with respect to dumping, an
other guiding principle was introduced; apart from a
very limited number of exceptions, no dumping of ma-
terial intothe seaisallowed (‘reverselisting’ approach).
This implies that certain waste products are banned

Location Y ear Issues

Bremen 1984
London 1987
TheHague 1990

Status Report 1993
Esbjerg 1995
Bergen 1997

Awareness, common responsibility, precautionary principle
Action and prevention, reduction in inputs of contaminants and nutrients
Evaluation and reinforcement of measures, establishment of North Sea Task Force for the preparation of the North Sea Quality

Progressive reduction of pollution, awareness of impacts of fisheries
Interim Ministerial Meeting (IMM’ 97); eva uation pollution reduction, and assessment impact fisheries
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from being dumped or discharged into the sea, while
others(likefor instance dredged materials and off-shore
chemicals) are subjected to thorough pre-screening, test-
ing and assessment procedures.

Although a lot was achieved by the OSCOM and
PARCOM Conventionsin the 1970s, it becameclear in
the early 1980s that additional action was needed to
protect the North Sea ecosystem. Frequent criticisms
could be heard that progress was too slow.

The North Sea Statesrecognized the need to acceler-
ate the international environmental decision-making
process. Therefore North Sea Ministerial Conferences
have been held at regular intervals, which has led to
political decisions on the protection of the North Sea
Thesepolitical decisionsareelaborated and implemented
by OSPAR, EU, IMO and LC (Table 2).

Also the ICES (International Council for Explora-
tion of the Sea) plays an important role in providing
scientific advice to North Sea Ministerial Conferences,
OSPAR and EU. Furthermore, many Non-Governmen-
tal Organizations make fruitful contributionsto OSPAR
and North Sea Ministerial Conferences (Table 1). A
short overview of the North Sea Ministerial Confer-
encesisgivenin Table 2.

The Netherlands participate actively in international
forumshy taking thelead invariousactionsand chairing
severa working groups.
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Fig. 3. Quantities of oil discharged via oil-contaminated
cuttings. Columns show the national discharge (dark) com-
pared to total discharge (light) into the North Sea (Andersen &
Niilonen 1995).

Results and Discussion

The continuousinternational effortshaveresultedin
a considerable reduction in inputs of contaminants into
the marine environment. Attention has also been paid to
the protection of species and habitats of the North Sea
ecosystems. Some examples are given below.

Contaminants

The trend in dumping al the industrial waste in the
North Sea during the period 1987-1993 is clear: From
1987-1989 the amount was ca. 6 million tonnes per year
(Anon. 1992a, 1993). Reduction measures caused a
decrease, from 5 million tonnes in 1990 to 1 million
tonnes in 1992 (Anon. 1995). The ultimate ban of the
dumping of industrial wastein 1993 resulted in alarge
reduction of inputs of contaminants into the OSPAR
Convention area. On the basis of a decision by the
Ministerial Conference, the incineration at sea stopped
somewhat earlier (1991).

Fig. 4. Estimated reductions (%) of total inputsinto the North
Sea of mercury (Hg), cadmium (Cd), lead (Pb) and dioxins
(1985-1995) (Andersen & Niilonen 1995).
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The inputs of oil arising from discharges of ail
contaminated cuttings decreased during the period 1984
to 1993 (Fig. 3). The columns in this figure provide
insight in each individual country dealing with these
activities in the North Sea, i.e. the United Kingdom,
Norway, Denmark and The Netherlands. The columns
show the national discharge compared to the total dis-
chargeintotheNorth Seaup to, and including 1993. The
discharges are prohibited by almost all North Sea coun-
tries from 1993 onwards. Germany has always trans-
ported the oil-contaminated cuttings from the sea on to
land and never discharged into the North Sea.

For a number of contaminants and nutrients (see
below) a 50 % reduction in theinput into the North Sea
between 1985 and 1995 was agreed upon and confirmed
a the North Sea Ministerial Conferences in 1987 and
1990. For some hazardous substances a 70 % (or larger)
reduction in input was decided. The estimated reduc-
tionsfor mercury, cadmium, lead and dioxins are given
in Fig. 4. Some countries indeed achieved the 70 %
reduction target for several of these contaminants.

There are still problemswith some organic contami-
nants, for instance PCBs. TheNorth SeaMinistersagreed
at the Conference in Eshjerg (1995) to aim for a reduc-

Fig. 5. Inputs of nitrogen (dark) and phosphorus (light) from
municipal waste water treatment plants (Andersen & Niilonen
1995).

tion in input of al potentially toxic substances within
one generation in order to reach the goal of negligible
risks of pollution. Results of these efforts are made
visible by the regular OSPAR publications and are
planned for the next Quality Status Report on the
OSPAR Convention Area (in the year 2000). In a
world-wide context and in relation to shipping, meas-
ures are developed to solve the pollution problem of
the use of organotins in antifouling paints.

Nutrients

In order to solve eutrophication problems in the
North Sea, likedenseagal blooms, potentia toxic blooms
and oxygen depl etion, the Ministerial Conference agreed
upon areduction by 50% — between 1985 and 1995 —
of the nutrient input into areas where thisinput islikely
to cause, directly or indirectly, pollution with harmful
effects for ecosystem and man). Fig. 5 shows the total
input of phosphorus and nitrogen from municipal waste
water treatment plants for 1985 and 1995. A consider-
able reduction of the inputs of phosphorus has been
achieved. Agriculture contributes to a large extent to
the total input of nitrogen (Fig. 6). The nutrient reduc-

Fig. 6. Inputs of nitrogen (dark) and phosphorus (light) from
agriculture (Andersen & Niilonen 1995).
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Fig. 7 A, B. Conceptual view of the bottom of
theNorth Seaas seen from the northwest (A),
and North Sea sediment types with topo-
graphical names for the mud and sandy mud
areas (B) (Anon. 1993).
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Fig. 8. Density distribution of Callia-
nassa subterranea (Holtmann et al.
1996).

tion effort by the OSPAR member State the United
Kingdom is not presented here, because this country
did not consider the situation in its waters as a serious
problem. Therefore it has been agreed upon to develop
and implement an international common assessment
procedure.

Although some reduction was achieved, it is clear
that the 50% reduction target for nitrogen input was not
achieved in 1995. However, thistarget could be reached
by the full implementation of agreed measures.

North Sea ecosystem

For a long time, the North Sea was regarded as a
relatively small and homogeneous basin. However, it is

Densily distribution of CalNanassa subterranea
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realized nowadays that the ecosystem isfar from homo-
geneous with respect to watermasses, morphology of
the seabottom (Fig. 7A) and type of sediments such as
mud, sand, and gravel (Fig. 7B). The seabottom playsan
important rolein the ecol ogical functioning of the North
Sea. The high diversity in sediment type and gradients
in bottom morphology create many different specific
habitats for a variety of different species. As an exam-
ple, Fig. 8 shows the spatial distribution of the shrimp
Callianassa subterraneain the Dutch Continental Shelf.
High densities and biomass of this benthic species are
mainly found at the Oysterground, an area with fine
sediments and alarge amount of silt.

If insufficient care is taken, natural habitats of eco-
logical and economic valuable marine species may well
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be destroyed by polluting activities but also by disturb-
ing activitieslike sand and gravel extraction, and trawl-
ing fishing activities.

Conclusions

Thereisanationa and international awareness that
theincreased intensive use of the sea (oil and gas explo-
ration/exploitation, fisheries, shipping, input of con-
taminants, recreation, sand and gravel extraction, dredg-
ing, land reclamation) can have negative impacts on the
ecological functioning of the sea. International Conven-
tions and Ministerial Conferences nowadays share in-
ternational responsibility for regulating theuse of ‘Mare
Liberum’.

Theinternational objective isto ensure sustainable,
sound and healthy international waters/ecosystems. The
guiding principle for achieving this objective is the
precautionary principle with respect to pollution and
disturbing activities.

Structured international cooperation is a slow but
steady way to reach this objective. This cooperation is
executed along various tracks:

-practical cooperationinresearch, monitoringand aeria
inspections,

- structured communication between scientists, user
groups and -sectors, managers and policymakers,
ministers;

- adjustment of nationa regulations on the basis of
international conventions.

We areon theright way but the ultimate goal has not yet

been reached, and much work has still to be done. The

challenge now and in the future is to find a balance

between economic devel opment and environmental pro-

tection of our international waters.
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