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PREFACE

The Bern Convention aims to protect nature in dl habitats in Europe. To date, it has focused on
taredrid and freshwater habitats, and more recently has been prompting the conservation of
invertebrates. The marine environment has received less atention within the Bern Convention, yet it
has been recognised by the Jakarta Mandate of the Convention on Biologicd Diversity as a priority.
A meeting of the Bern Convention invertebraies conservation group identified a need for the
convention to better address marine biodiversty (Cogtdlo 1996). However, a range of internationa
agreements and related initiatives in Europe address the protection of the marine environment. This
report thus aims to identify how the Bern Convention might best address the conservation of marine
life, within the context of existing activities which aim to protect the marine environment.
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SUMMARY

Marine biodiversity provides resources for man, including fisheries, aguaculture, biotechnology,
recregtion, and oil and gas. It dso provides essentid services in recycling waste nutrients discharged
from land, maintaining fish and aguaculture stocks, controlling the globa carbon cycle and buffering
the world againgt climate change. Yet al parts of the oceans are contaminated or polluted, and marine
biodiversty suffers from over-harvesing and the artificid sporead of exotic (dien) species.
Management of marine systems, including nature conservation, is complicated by the large number of
organisations and laws that must be nvolved, and the very limited knowledge and understanding of
marine biodiversity.

The convention on biological diversity has recognised the urgent need for action to protect marine
biodiversity through its Jekarta Mandate. This emphasises the need for Integrated Marine and Coastd
Area Management (IMCAM) which pardlds actions a European, regiond and netiond levels in
Integrated Coastal Zone Management (ICZM).

This report reviews activities that relate to the protection of marine biodiversty in Europe, both from
agloba to regiond perspective. The most noteble regiona activities are:

Odo - Paris Commission for the protection of the north east Atlantic (OSPARCOM),
Helsinki Commission for the protection of the Baltic Sea (HELCOM),

International Council for the Exploration of the Sea (ICES) in the north Atlantic,

Barcdona Convention and Mediterranean Action Plan (MAP) in the Mediterranean,
International Commission for the Scientific Exploration of the Mediterranean Sea (CIESM).

However, there is no co-ordination of these activities at European level.

The European Union (EU) does not have any particular group working to conserve marine habitats
and species The EU Habitats and Birds Directives will creste marine protected aress in member
dtates as part of the Natura 2000 network. However, what biotopes these will contain is not know
because marine areas are categorised at a seascape (eg. estuary, mudflat, inlet, bay) rather than
habitat or biotope level in the Habitats Directive. There @e less marine species listed in the Habitats
Directive than under the Bern Convention and regulations in some European countries.  This further
indicates the urgent need to review both species and habitats in need of conservation in Europe.

Marine consavaion in the Bern Convention and EU Habitats Directive concentrates on mammals,
birds and turtles. Assessment of consarvation priorities for fish, invertebrates and seaweeds is
urgently needed, despite the limited information base.

None of the presert conventions, directives or nationa laws protect marine biodiversity outsde of
territorial waters (12 nautica miles). However, European countries are polluting, heavily fishing and
trawling, and increasing oil and gas exploration the offshore and deep seas.

The conservation of marine biodiversity in Europe is being aided by the contral of pollution, habitat
damage and species introductions through nationd, regiond and EU regulations. The EU Natura
2000 network will protect marine aress & a seascape level. However, the conservation of marine
habitats, biotopes and species is not being adequatdly addressed a either national, regiond or
European scales. There is thus an urgent need to identify what marine habitats and species need
protection, and what are being protected within present marine protected areas in Europe. This
andyds will identify critical gaps in marine nature conservation a the habitat, biotope and species
level.

It is recommended that the Bern Convention provides leadership in marine nature conservation at a
European level by focusing atention on marine habitats, biotopes and species, particularly those
important to fish, invertebrates and seaweeds, and including offshore and deep sea aress.



-5- T-PVS(99) 56

INTRODUCTION

As this century ends three priorities have emerged in environmentd management, namely
biodiversity, coastd zone management, and sustainable use of naturd resources. At the United
Nations Conference on Environment and Development (UNCED) in Rio, 1992, the nations of he
world agreed that the bass for future economic development must be the sudtainability of
biodiversity. These priorities are setting the agenda for the management of the marine environment
and require people to broaden their underganding of the marine ecosystems and review their
gpproaches to the use of marine resources.

The world is a blue planet because the sea covers about 70 % of the earth’s area and it is deeper than
land is high. Thus more than 70 % of the planet is dominated by marine biodiversity. Because more
than 51 % of the earth is covered by sea grester than 3000 m deep, most of the planet is dominated by
deep-sea life (World Conservation Monitoring Centre 1992).  This includes a remarkable diversty of

marine life living in extreme conditions of temperature and pressure (e.g. Ray 1988, Petersen 1992).

While deep sea biodiversity is largely dependent on arain of food from surface waters, it does include
its own chemosyntheticaly based ecosystems around the ‘deep sea vents. Life on earth originated in
the sea, and there are fundamenta differences in the physicad and biologica sructure of marine
compared to terrestrial ecosystems (Table 1).

Marine biodiversity is a priority for management because of the ‘goods and services it provides to
humanity, including its mgjor role in maintaining the globa ecosystem. The services provided by the
world's ecosystems have been caculated to be 33,000 hillion USS$, of which 21,000 hillion US $ is
provided by the ocean (Costanza et al. 1997). (astd seas provide 60 % of the ocean services. The
services accounted for by Codanza et al. (1997) were nutrient cycling, recreation, cultura, food
production, biological control, disturbance regulation, raw materials, habitats and refugia, waste
treatment, and gas regulation. The ocean acts as a sink and buffer againgt rising levels of carbon
dioxide which is a mgjor factor in globa warming.

The difficulties of exploring the ocean, and its great Size, have resulted in it being less well known
than land and freshwater environments. As an example of the poor basc information on marine
biodiversity, the rate of species discovery continues even in the best-studied seas. The small taxa,
notably polychaetes, copepods, nematodes, and oligochaetes, are the poorest known but the richest in
species (Cogtelo e al. 1996). Recent discoveries in marine biodiversity (Heip et al. 1998) include:

. 2 new phyladiscovered since 1980;

. a new ecosystem, “deep sea hot vents’, where primary production is based on energy from
chemosynthesis instead of photosynthesis, and abundant unique communities occur;

. viable bacteria living severa hundred metres indde marine sediments at high temperatures
and pressures,

. the smallest microscopic photosynthetic organisms in the world (prochlorophtye bacteria)
occur in the ocean, and they contribute over 20 % of the primary production in over 70% of
the sea.

The difficulty of exploring the sea is being overcome with new technology. The ocean is earth’'s
‘inner space’ and last great frontier of discovery on earth. Man first reached the bottom of the seain
1960, only one-year before man first orbited the earth.

Until the middle of this century, man had limited impact on the marine environment. While the lower
priority of conservation efforts to marine ecosystems may have been judified in the padt, this is no
longer the case. The lack of knowledge and visbility of the marine environment must not delay
attempts to conserve it. Marine biodiversity provides direct and indirect benefits to man. Every part
of the ocean is being increasingly impacted by human activity, from hydrocarbon exploration in the
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deep seq, to accumulation of persistent pollutants in the Antarctic. There are economic, ecologica,
mora and legd reasons to protect marine biodiversity (Table 2) (eg. Ehrlich and Ehrlich 1992,
Perrings et al. 1992, Oksanen 1997, O'Neill 1997, Reska-Kuda et al. 1997), and perhaps inate
behavioural reasons (Orians 1998). In this report, it is understood that the modern concept of
biodiversty, as defined in the Convention of Biologicd Diversity, requires the conservation of more
than ‘species, it itsef a human congtruct. Biodiversity involves interactions from the biochemica to
ecosystem scale, and the range of biologicd units from cells to communities (Figure 1). However, it
is proposed that the most practical working bass for conserving biodiversity is action at the species
and biotope level, while noting that these concepts must be used to protect biodiversity from the
below species to ecosystem levels.

What benefits arise from marine biodiversity?

Marine biodiversity has both direct and indirect importance to mankind. The sea provides food in the
form of fisheries and aguaculture, and a recreationa environment for tourism (Figure 1). Thisfood is
egten directly by man, and fed to farmed animals. Many species of marine life which are not directly
harvested for food, are themsdlves food for fish and shellfish and thus key dements in the marine
food chain.

Fisheries are the greatest source of meat and wild food to mankind, in terms of quantity and protein
(World Conservation Monitoring Centre 1992). Mogt fish production is in the higher latitudes,
including the north-east Atlantic, while most fish species occur in tropical seas. Thus while
biodiversity in terms of gpecies is lower in the north Atlantic than tropica seas, the within-species
(genetic) diversity of north Atlantic fish stocks may be criticd for the survivd of fish of most
importance to man.  Aquaculture is dependent on relatively few species for production, as is
agriculture.  Thus the within-species component of biodiversty of aguaculture species is very
important to maintain.  This is probably more cost effectively maintained by ensuring the health of the
wild stocks of the cultured species than establishing captive breeding stocks. Some cultured species,
such as mussels, Mytilus edulis are derived entirdy from wild juveniles, while farmed Atlantic
salmon, Salmo salar, and rainbow trout, Oncorhynchus mykiss, are hatchery reared.

Of less obvious importance is the key role that the biodiversty of marine ecosystems plays in:
providing food for directly harvested species; recycling nutrients (notably nitrogen, phosphorus and
carbon); acing as a sink for other wastes man discharges to the sea; and role in global climate control
(eg. Grasde et al. 1991, Angel 1992). The ocean is a physical (temperature) and chemica buffering
system againgt globd climate change, including absorption of carbon dioxide from the athmosphere
and storing carbon in sediments.  These benefits to society are enormous (Costanza et al. 1992) and
are provided a no financid cost. In contrast food production from land must pay for the land,
maintenance of soil quality, and food for farm animas. Because of these hidden benefits, marine
biodiversty is undervaued by society. This vaue becomes more gpparent when the availability of
the ‘goods and services of marine biodiversity is reduced.

The increasing spread and urbanisation of the human populetion is placing greater vdue on naturd
areas for recregtion. Marine biodiversty is of growing importance in Europe: directly for angling,
nature watching, scuba diving, and photography; and indirectly by providing a pleasurable and clean
environment for activities such as water sports and boating.

Marine ecosystems provide other resources; including ail, gas, gravel, sand, transport routes, cooling
water for power generation and industry, and wind and wave energy for dectricity. Even the non-
living natura resources of coa, gas, oil and limestone are the product of biodiversity, and these and
living resources provide the raw materials for many of the products used by man (e.g. plagtics).
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Consgdering the rapd development of human technology, it is prudent to assume tha future
generations could identify and use marine biodiversity in ways that are not anticipated at present. For
example, while a wide range of pharmaceuticd products has been derived from terrestrid
biodiversity, there has been less marine ‘bioprospecting’.  Yet, the grester phylogenetic diversity of
marine life suggests a greater diversity of biochemica compounds and pathways are likely to occur in
the sea.

Predictions of what uses man may make of the sea and marine resources in years to come are too
generd for a full environmental impact assessment. The advance of technology and changing globa
economics may result in the sea becoming as closdly managed as the terrestrial environment.  For
example, the present dtate of development of modern fish farming was not predicted 30 years ago.
Thus it is naive to assume that mankind will not invent new uses of marine biodiversity in the years,
centuries and millennia to come.

Why special concern over the state of marine biodiversity?

There is concern over the loss of biodiversity because man has affected the local environment for
millennia, and is dtering the globa environment during this century. There is a responshbility on
society to protect al parts of biodiversity, and on governments to ensure it is sustainably managed.
The cods of protecting biodiversity will be far less than the cost of its restoretion, if restoration is
possble. Rapport and Whitford (1999) described examples of estuarine, freshwater and terrestria
ecosystems that did not recover once human impacts were reduced, and this is likely to apply
smilarly to some marine ecosystems.

There are increased pressures on marine biodiversity, including over-fishing and over-harvesting,
introductions of exotic (or dien) species, and widespread pollution (Table 3). The apparent vasiness
of the sea meant that in the early part of this century it was believed impossible for man to have any
impact on fish stocks. Now most fish stocks are over -fished or fished to the maximum sustainable
level without any understanding of the effect of the removd of this biomass of predators on marine
ecosystems.

The seabed in Europe has been trawled to over 1,000 m depth since the 1970's Connally and Kdly
1996), and oil and gas exploration can how operate down to 4,000 m depth and extraction to 2,000 m
(Costello 1998). Video observations show the segbed a depths below 1,000 m to be criss-crossed
with trawl tracks, and trawling (Rogers P99) has dready damaged discovered deep-water coral reefs.
These regfs, manly composed of the cora Lophelia pertusa, are remarkably large structures
(Frewdd and Wilson 1998), with a biodiversity comparable to shalow-water cords (Rogers 1999).
It & reasonable to assume that soon technology will alow more people to extract and harvest more
resources from the deep-sea, and to vist there for education and recreation. The economic value of
the deep-sea to mankind is thus increasing, and with that the pressures on its biodiversity.

All wastes, whether emitted to freshwater, land or air, ultimately end up in the sea (Figure 2). Litter is
everywhere in the ocean, floating at the surface and sinking to the seabed. The mogt critical source of
contamination of human food is through wild fish (European Commission 1996), because in contrast
to farmed animds, they live and feed in the open environment. Pollution reduction will improve food
qudity, for example through less sewage contamination of shelfish, and less organochlorines and
dioxins in the food chain. The most polluted area is dong the coast, and here plants and microbia
feed on wadtes rich in nutrients, and persstent chemicas collect in sediments and marine life. In
some areas, such as the Bdltic Sea, levels of contamination of some fish stocks present a significant
risk for human consumption, and the health and reproduction of longlived sea mammals (whales,
sedls) is compromised.

Until recently it was a common belief that marine species could not be driven to extinction by man
because they would find shelter in the vast ocean. Such beliefs demongrated a lack of knowledge of
the habitat requirements of many marine species and their ability to digoerse. Indeed, as on land, the
first marine species driven to extinction by man were the larger species, notably Steller’s sea cow,
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great auk and Caribbean monk sedl. Other large species are or were recently in danger of extinction,
including sea turtles, whales, manatees, groupers, sea otters and Mediterranean monk sedls. Deep
water oxygen depletion due to eutrophication of the Adriatic Sea has resulted in the extinction of 31
species of hydromedusee (jellyfish) (Benovic et al. 1987). These were species which had a benthic
(seebed living) stage in ther life-history. It is probable that other benthic species, including many
undescribed species, aso went extinct in the Adriatic Sea due to this human impact.

Conddering that life began in the sea it should not be suprising that many marine species have
evolved very specidist associations with other species.  As on land, such specidisation exposes
species to extinction should the populaions of their associates decline. It is likely that species
associated with the globaly or regionaly extinct marine species have aso gone extinct.  These may
include symbiotic, commensa and parasitic associates. For example, a range of species specific
crustaceans paragitise fish, mammals and jellyfish.

There is minima knowledge on the digpersa ability of most marine species.  Certainly, some whales
migrate similar distances to the furthest travelling birds, and some fish populations move between
spawning and feeding grounds as many birds do. Many marine species disperse as planktonic larvae,
largely at the mercy of the ocean currents, again at scales not dissmilar to the seeds of many land
plants blown on the wind. In both ingtances, the survivd of the larvae and seed depends on their
landing in a suitable habitat and surviving the critica erly stages of colonisation. In contrast, many
species (e.g. amphipods, isopods, cumaceans, many gastropods) to do have a planktonic larval stage
and can develop populations adapted to loca environmental conditions on a scae of a few 100 m.
For example, gastropod shells can be adapted to withstand wave exposure on a headland, but be
differently adapted to protect the snail from predetion in relatively wave sheltered conditions.  Thus
loca and regionad scae impacts may cause the extinction of biodiversity a the genetic and below
species leve in the marine environment.

There are particular difficulties in managing marine as compared to terestriad and freshwater
biodiversity. The marine environment is the least visible, least documented, least understood, and
least constrained of these environments. It is underwater and under explored, and compared to land, it
is under devdoped. Its management is divided by a complexity of nationd and internationd
legidation and management authorities.  Marine and coastal zone management, typically crosses
adminigtrative boundaries at locd and international scales. The sea connects locd, regiond to globa
ecosystems such that pollution and biodiversity must be considered of this range of spatia scales
(Figure 3).

It is clear that the Europ€'s seas (Figure 4) are under threat of over-explaitation and pollution, and that
the most severdly impacted areas are near the coast (Stanners and Bourdeau 1995). Coastd habitats
are being lost and fragmented through drainage of wetlands, trawling of the seabed, urbanisation of
estuaries, and increased turbidity limiting growth of seaweeds and seagrass beds. As has occurred on
land, it is likely that the loss of marine habitats is causing extinctions at a local scde ad thus loss of
populations and biodiverdty. It is thus important to protect examples of marine habitats a a locd
scde, and to relate the didribution of these habitats to the region s0 as to encompass the
biogeographic variation of species compostion for that habitat.

Recognising the urgent need to protect marine habitats and species, a review of current efforts to do
this at a European scale is appropriate.  The present report considers organisations and agreements
active internationdly in the area of marine environmental protection and resource management. It
excludes consideration of nationa marine conservation programmes, non-governmental organisations,
and current projects. In particular, this report will consder what additiond role that the Ben
Convention may contribute to marine nature (biodiversity) conservation in Europe' s seas (Figure 4).
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INTERNATIONAL RECOGNI TION OF THE BIODIVERSI TY CHALLENGE

The Convention on Biological Diversity

The importance of, and urgent need for action on, marine biodiverdty has been recognised a an
internationd level. The Convention on Biologica Diversity obliges nations :

to develop nationa strategies for conservation and sustainable use of biodiversity;

to use biodiversity in Environmenta Impact Assessment for planning and development;
to identify activities likely to have significant adverse effects on biodiversity;

to sustainably use biodiversity so harvesting does not result in a decline of biodiversity;
to identify, monitor, legaly protect, conserve, and restore biodiversity;

to provide education and training in biodiversity;

to conduct research into biodiversity;

to establish specid protected aress, and

to take measures to control aien and genetically modified species.

The Convention covers both traditiondly harvested natural resources, and the increasing ‘bio-
prospecting’ of genetic resources for biotechnology. Because the latter often involves the taking of
genetic resources from a ‘Developing’ country to a ‘Developed’ country, issues of ownership,
patenting and royaties have been identified as needing attention.

The Convention and Jekarta Mandate require that a lack of scientific information or uncertainty shdl
not be used to postpone measures to avoid threats to biodiversity. This places the onus on developers,
including both government and private indusry, to provide the information to demondrate that
developments will not have impacts on biodiversity. To date this has not happened in Ireland in the
case of wild fisheries and il and gas exploration.

At the 2° meeting of the convention in Jekata (1995) the scientific advisory committee
recommended that specid attention was required for marine and coastal biodiversity, the ‘Jakarta
Mandate.  Following this convention, several internationa conventions and organisations (eg.
OSPARCOM, IMO, ICES, IOC, UNCLOS) and nationa policies are now bringing the concept of
biodiversty into environment management. Following on the Jekarta Mandate, the IUCN and WWF
produced a guide to the implementation of the Convention (Fontaubert et al. 1996). This concluded
that action should focus on five thematic aress:

integrated marine and coastal area management (IMCAM);
promotion and maintenance of marine protected arees;

sustainable use of living resources (e.g. fisheries, corals, seaweeds);
prior studies and a precautionary approach to mariculture, and
control of introductions of exatic or alien species.

gD

This action would require monitoring of biodiversity, development of methods to better use and share
genetic resources, and countries to take responsbility for transboundary impacts (notably water
pollution) which may impact on marine biodiversty. It aso requires further research to assg its
implementation. For example, it supports the generd consensus that resource management should
develop from single species (e.g. a fish stock) to more ecosystem based multidisciplinary approaches.
This will require a range of studies to establish generd and specific methods for the sustainable use of
living resources.

The importance of marine biodiversity and the urgent need for its conservetion have made it a priority
for the Convention on Biologicd Diversty. The Council of Europe, through the Bern Convention,
now aso needs to review the priority it has given to marine nature conservation.
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Other international agreements

While the Convention on Biologicd Diversity provides the most modern and holistic conceptua
framework for the protection of biodiversity throughout the world, a number of other globd
agreements address the protection of particular aspects (Table 5). These include trade in endangered
species (CITES), transport of species by shipping (IMO), hunting of whaes (IWC), coastd wetlands
(Ramsar) and migratory species (Bonn). CITES lists a few species of marine fish (e.g. some sturgeon
species) and cords (eg. Antipatharia) which occur in European waters (eg. AlmadaVillda et al.
1988). These gpecies are aso protected under European Conventions, Directives and netiond
Regulations.

The Law of the Sea (UNCLOS) ams to develop globd agreements about the management of sees
outside territorial waters, including fish stocks which ‘straddi€’ or migrate across territorial seas, and
hydrocarbon exploration. A UN Gengd Assembly Resolution banned the use of drift nets longer than
25 km in international sees. However, individud dtates do not necessarily interpret or act in a
harmonised manner in relation to UNCLOS. In a European context it may have most importance in
protecting the marine environment, habitats, and species (including fisheries) outside the European
Union economic zone. This could be particularly important in mid-Atlantic and Arctic waters.

A st of regiond Conventions within Europe act to protect the marine environment in the north-east
Atlantic (OSPARCOM), Bdtic (HELCOM) and Mediterranean (Barcdona Converntion) sees
(Table5). Their membership includes al countries bordering each sea area, they produce reviews of
the state of the environment (e.g. Marine Ingdtitute 1999), and they make recommendations to member
countries for actions to reduce pollution and protect nature. Additiona conventions have been signed
to protect againgt oil and other pollution, such as the Lisbon convention for the north-east Atlantic and
Bonn Convention for the North Sea.  These agreements are not described further here because ther
impact on the consarvation of marine biodiversity is superseded by OSPARCOM, HELCOM and
Barcdona Convention. In recent years, these three conventions have been developing lists of habitats,
biotopes and species that are a priority for protection (eg. BALTIC LIST). However, these efforts are
not co-ordinated between the regions, and whether similar gpproaches are applied would requiremore
detailed study.

A range of agreements cover the management of living resources, including the Common Fisheries
Policy (CFP) of the European Union, and Warsaw Convention for the Bdtic Sea The CFP is widely
regarded as having failed to sustainably manage fish resources and some stocks have declined below
commercidly vigble levels. Fishing has the greatest human impact on marine biodiversty through its
remova of large numbers of fish and physical damage to habitats from trawling and dredging. These
impacts occur within European Union managed waters, and extend into internationad mid-Atlantic
waters.

The recommendations of the above globd and regionad conventions eventualy become incorporated
into regulations in each country and thus carry @nsiderable politica and economic importance. The
cogt of implementing these conventions fals to the individua countries. In contrast, the European
Union provides additiond funding to member states to implement its Directives, and will not provide
financid support where its exigting Directives have not been implemented. For example, the EU
would not dlow its financid aid to be given for a fish farm which occurred within a marine Specid
Area of Conservaion unless it had been shown that that farm would not compromise the nature
conservation status of that area.

The EU does not include dl countries bordering European seas (e.g. Norway, lceland, Poland, Latvia,
Lithuania, eastern and southern Mediterranean countries). However, it does include most, and has
working agreements with others, for example with regard to fisheries and research. These agreements
are drengthened through the regiond conventions dready mentioned. In addition, European
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countries that are not EU members generdly adopt similar actions to the EU s0 as to ease the
implementation of EU Directives if they become members, or to aid trade with the European
Economic Area. Thusthe EU is the dominant force in marine nature conservation throughout Europe.

The European Union Strategy

On 4 February 1998 the European Commission (EC) produced a drategy on hiodiversity in the
context of the Convention on Biologicd Diversity (European Commission 1998). This was accepted
by the EU Council (17 June) and Parliament (20 October 1998), and thus is now policy which the EC
will implement. The Communication dedls with each of the topics in the Convention of Biologicd
Diverdty. It requires member gtates to have Action Plans in place to implement this EU drategy. It
notes the need far biodiversity to be addressed by al sectors, including fisheries, forestry, agriculture,
energy, trangport, tourism, and ad to developing countries.  All EU funding measures, including
Structurd and Cohesion Funding, and programmes funding environmental management, research, and
externd ad, will need to support the sustainable use of biodiverdty. Cross-border co-operation
within and beyond the EU will need to be strengthened to better manage biodiversity. The sections on
Research and Fisheries are of particular relevance to marine biodiversity. The need for sustainable
use of fisheries, protection of nontarget species, edtablishment of fishing excluson zones, and
prevention of aquaculture impacts (especidly in the intertida) are mentioned.

The EU Strategy document provides criteria for the identification of priority areas of biodiversity
research and management, in relation to species, biotopes and ecosystems. They include:

. aress with high biodiversity, presence of endemic and threastened species, and/or which are
important for migratory species,

. biodiversity of socid, economic, cultural and scientific importance;

. areas which are representative, unique, or demonstrate key evolutionary or biologicd
processes,

. species important as indicators, or for medicinal, economic or farming significance;

. genomes and genes of socid, scientific and economic importance.

This emphasis recognises that member states and the private sector aready fund research to help
exploit biodiversity, such that diffeent management and research actions may now need greater
atention. Within the EU, the European Environment Agency (EEA) will collate basdine data on the
status, trends, pressures, and causes of biodiversity losses, and identify gaps in knowledge.

Organisationsinfluencing marine biodiversity management in Europe

Severd organisations are involved in protecting the marine environment in Europe.  These range from
the secretariats, committees, and working groups of the conventions (Table 5), to advisory
organisations (Table 6). Within the European Union severa Directorae Generds are directly
involved in managing marine biodiversity, from nature conservation (DGL11), to research (DG12) and
fisheries and aquaculture (DG14). The latter two directorates have condderable in-house expertise
related to marine biodiversity research and living resources respectively. However, the directorate
with responghility for nature conservation has no in-house marine ecologica expertise, except in
relation to birds. The European Environmentd Agency collects environmental data and reviews the
date of the European environment, including the sea  However, it dso lacks in-house marine
expertise, perhaps reflecting a lack of priority to the marine environment. It is advised by Topic
Centres, including those on nature conservation, and on marine and coastd issues. However, the
former has no marine expertise and the latter has not dedt with marine biodiversty or nature
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conservation. The research directorate (DG12) has marine expertise, and funds working groups to
deveop understanding and research, including in marine biodiversty (eg. Warwick et al. 1997,
Larson and Catizzone 1997, Esteban et al. 1998).

The grestest expertise in the management of living resources in the north Atlantic (including north
America) resides in the Internationa Council for the Exploration of the Sea (ICES). ICES has a large
number of committees and working groups. It has produced a code of practice with regard to the
introduction of marine species for use in aquaculture which is the standard most countries now work
to (ICES 1995). The ICES Benthos Working Group is particularly concerned with the management
of seabed living species and their habitats, and is working to identify speces and habitats of
consarvation priority.  Its membership overlaps that of HELCOM and OSPARCOM, and in the
Mediterranean it is complemented by activities carried out by the Internationa Commission for the
Scientific Exploration for the Mediterranean Sea CIESM). The latter has conducted a study on
invasive exotic pecies in the Mediterranean. These species are having significant impact on native
biodiversty in the region and the introduction has been primarily through man's activities (e.g. Suez
Cand).

The United Nations Food and Agriculture Organisation (FAO) has a similar role to ICES but more
limited to fisheries and aguaculture. It compiles gatistics on fish production throughout the world,
and produces guiddines on related issues, such as fideries and coastd zone management. Of
particular nature conservation importance is that the FAO has produced guiddines and a code aimed
to reduce the environmental impacts of fisheries and aguaculture (Barg 1992, FAO 19953, b).

Other globa organisations with advisory and co-ordinating roles under the United Nations include the
Intergovernmental  Oceanographic Commission (IOC), Internationad Maritime Organisation (IMO),
and Diverdtas (Table 6). The IOC has an ad hoc “ Conaultation on Marine Biodiversty” which
encourages member states to support the Convention on Biologicd Diversity with regard to the
marine environment. It emphasises the need for training in taxonomy and is supporting the
development of a world list of marine species (IOC-NOAA 1995). The IMO has developed advice
for the use of ballast water on ships so as to reduce the risk of transfer of exotic organisms (IMO
1993). Following severd mgor accidenta oil spills, the IMO has dso identified senstive areas which
ships should avoid. Diversitas promotes, but does not fund, research that contributes to a better
understanding and management of biodiversity, and it has identified marine biodiversty research as a
particular priority.

CONSERVING MARINE BIODIVERSTY
Control of human activities

The am of nature conservetion is to protect species from extinction through protecting their natura
habitats and ecosystems. It takes millennia for species to evolve and once lost they are lost forever.
While one can debate the current relative vaue of species to man and the environment, it is certain
that with each extinction an option for the future use of biodiversity has been logt forever. Amongst
other reasons (Table 2), preventing this loss of present and future resources is the driving force behind
biodiversty management.

Human activities will continue to impact on the environment a locd, regiona and European scaes.
It is thus necessary to digtinguish between acceptable and unacceptable impacts. In making such
diginctions, it is invauable to have a checklist of habitats and species that are aready threatened with
extinction. The protection of these elements of biodiversity protection is thus a priority and used as a
threshold which human activities must not compromise.  The liging of priority species, and
sometimes habitats (or biotopes), has thus been the policy of the Bern Convention, European Union,
IUCN, and countries throughout Europe.

It is not possible to conserve biodiversity by managing it directly. Rather, the auses of biodiversity
loss, namedy human activities, must be managed. In the marine environment, this management
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requires direct actions, such as regulations, fishery controls, marine areas where certain activities are
restricted, and pollution reduction. Indirect actions involve education, economic, socid and politica
measures, dl based on current knowledge of marine ecology.

Conservation will promote sudtainable, and minimise unsustainable, use of resources. Indicators are
required for management to determine what level of use is sustainable. Prudent management will
minimise pollution and habitat damage, and dlow and monitor the recovery of impacted habitats and
communities. It will dso involve loca people in coastd management, and identify priority aress and
species for specid protection. Thus the Jekarta Mandate, EU, FAO and other organisations, are dll
actively promoting integrated marine and coagtd area management.

Marine Protected Areas

Nature reserve and species protection measures are essentia techniques for conserving biodiversity in
the marine environment. However, they must be accompanied by wider pollution control measures
because it is impossible to prevent the dispersd of persigent pollutants through the ocean. In
addition, the population range and dispersion of most marine species is unknown, so it is difficult to
determine if marine populations in a locdity are sdf-sugtaining in the long term.  Therefore, it must
be redised that naure reserves are only partia solutions to protecting marine biodiversity.  Within
these congtraints, it is clear that one of the most effective and smplest to manage approaches to the
conservation of natural resources and biodiversity is to ban certain human activities, such as
commercd fishing, in designated aress.

The Bern Convention has led European policy in the development of areas were nature is protected.
It published a classfication of marine seabed communities in the Mediterranean (Augier 1982), and
reviews of protected marine aress in France and the Mediterranean (Augier 1985) and North Sea and
Batic Sea (Mitchell 1987). A more recent review of al protected areas in Europe published by the
Council of Europe (Roekaerts 1995) did not distinguish which areas were marine.  However, the
review of the state of Europe's environment (Stanners and Bourdeau 1995) found that the creation of
marine protected aress “lag far behind those on land”. Nijkamp et al. (1994) found there were 92
marine nature reserves within the European Uhion but that only about 1/5 were fully marine, and %2
were only partly marine.  All were restricted to inshore territorial waters. The criteria used to select
aress, and the forms of protection provided varied greatly between countries. There was a strong bias
towards sdlection of areas of importance for sea birds and mammals. They concluded that the present
marine protected areas in the EU were not representative of its habitats, biotopes and species.
However, current regulations would alow protection of offshore and deeper areas within countries
exclusve economic zones, and present knowledge would dlow the sdection of areas to represent
habitats, biotopes and speciesin Europe.

Within countries a variety of forms of protection can be given to marine protected areas. These range
from voluntary nature reserves, private owned reserves, fishing redrictions, to complete legd
protection with redriction of any human activity which may impact on wildife. A vaiety of
protected area designations tha can be applied to marine and coastd areas in Europe. These include
World Heritage Sites, Biosphere reserves, Ramsar sites, Biogenetic reserves and European Diploma
stes (Council of Europe), Specid Protection Areas (EU Birds Directive), and Specid Areas for
Conservation (EU Habitats Directive). The most important of these, because it encompasses marine
biodiversty and al habitats and species, is the 1992 European Union ‘Habitats Directive for the
conservation of natura habitats of wild fauna and flora (European Union 1992).

The Habitats Directive directly builds on the Bern Convention and aims to create a network of Specid
Aress of Consarvation (SAC) cdled ‘Natura 2000°. This will include sites designated under the EU
Habitats and Birds Directives. It expects about 520% of each member state to become part of Natura
2000. Member states should protect habitats in proportion to the area of that habitat in their country.
The annexes of the Directive list over 200 habitats, 278 plants, 175 birds and 193 other animals in
need of protection, and priorities are aderisked. Marine species protection is limited to marine
mammas, reptiles and birds, three molluscs, one seaurchin and crustacean, and two species of
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cordline dgee. Ye, additiond species are protected within some member dates.  Insufficient
atention has been given to the assessment of the conservation priorities of marine species in the
Habitats Directive.  The criteria for sdecting habitats a a nationd and community leve include
habitat area, naturaness, restorability, contribution to European network, and representativity.
Species criteriaare smilar, and include degree of population isolation, range and size.

The criteria can be applied to marine habitats but there is unlikely to be sufficient data to apply similar
criteria to marine species.  Marine habitats are very broadly outlined in the Directive, and many are
seascapes a a scale gppropriate to birds rather than fish and invertebrates habitats. It is anticipated
that the BioMar-LIFE biotope classfication (Connor et al. 1997a b) will be agpplied in marine
conservation management, and that future revisons of the Directive will refer to the BioMar
classfication as they now do to the CORINE biotope classfication. This classfication is competible
with one proposed for France (Dauvin 1995), has been cross-related to the Habitats Directive
categories (Connor et al. 1997a, b), and can be expanded to other sea areas. If surveys of marine
aress use the BioMar clasdfication, a least at the higher levels of the hierarchy, this will facilitate
mapping and andysing petterns in biotopes between dudiess. The BioMa classfication was
developed for Britain and Irdland, and its Structure and upper levels are gpplicable to the north-east
Atlantic. However, it will need to be expanded to include more biotopes as these are described in the
region, and its applicability in the Mediterranean has yet to be tested.

The Habitats Directive requires al dates to have legidation in place to gpply the Directive in 1994,
and to have a review of their habitats and species complete by June 1995. States vary gredily in ther
rate of implementation of the Directive, but this is the first effort to legally protect marine biodiversity
on a large spatiad scale in Europe. By June 2004 dl member states must designate and complete
management plans for their SAC. However, areas qualifying and proposed as SAC are regarded as
legdly protected even before full formd desgnaion and any developments in a SAC reguire an
environmenta impact assessment (EIA).  The philosophy behind the Directive is of conservation
management, such that no new human activities are necessarily excluded from SAC unless they
compromise its biodiversity.

A number of seashore and coastal sublittord areas have been designated as nature reserves, marine
parks or protected from fishing within Europe. The reduction in fishing pressure in these areas
typicaly results in increases in fish sze and abundance and a retum to a more natura state of the
biotopes.

The occurrence and priorities for marine protected areas (MPA) have been recently reviewed for the
Arctic (Bleskley and Alexander 1995) northeast Atlantic (Gubbay 1995), Bdtic (Esping and
Gronguist 1995), and Mediterranean (Batisse and Jeudy de Grissac 1995). In the Mediterranean, a
network of Specid Protection Aress has been established under the Mediterranean Action Plan (Table
6), and proposed for the Bdtic under HELCOM. The EU is establishing the Natura 2000 network,
which includes marine and coastad Specid Protection Aress for birds (SPA) and Specid Aress of
Conservation (for habitats and other species), under the Birds and Habitats Directives respectively.

However, the Habitats Directive lists seascapes (i.e. sandbanks, seagrass beds, estuaries, lagoons,

reefs, mudflats and large shalow inlets and bays) which may be ‘habitats for birds but can contain a
wide and varigble range of habitats for most marine life. What habitats, biotopes and species do and
will occur in Natura 2000 is thus known. Because of this, the contribution of these sites to the
conservation of marine biodiversity in Europe cannot yet be quantified.

A recent review of the protected marine areas in Europe concluded that they were neither sufficiently
representative nor large enough to adequately protect marine biodiversity (Batisse and Jeudy de
Grissac 1995, Bleskley and Alexander 1995, Esping and Gronqvigt 1995, Gubbay 1995). A critica
review of the biogeographic digtribution, and habitat, biotope and species compostion, of marine
protected aress in Europe would be desirable once the Natura 2000 network is in place. This should
include dl the European sess, not just those within EU territorid waters and economic zones. At
present it would appear that dl exising and proposed marine protected areas are limited to coastd
waters and species.
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Need for species distribution information

Habitats are defined as where a species lives, and they are important because of the pecies they
support. In a marine context, habitats are largely sediment and rock. The aim of habitat protection is
to protect species rather than the habitat itsddf. To protect species it is firstly necessary to recognise
their presence, secondly to correctly identify and name them, and thirdly to be able to relate their
occurrence to the digtribution and abundance a a locd and wider (eg. European) spatid scde.
Indeed, a Council of Europe report by Augier (1982) recommended a mapping of the Mediterranean
benthos to better identify areas and biotopes needing conservation.

The abundance of marine species is difficult to quantify because many species abundance changes by
orders of magnitude within a year. It is aso difficult to compare abundances between taxa because of
different growth forms, such as colonid species (e.g. bryozoans, sponges) which grow like a plant,
small species such as barnacles and planktonic copepods, and fish. Indeed, what the ‘effective
abundance of each species is to maintain a population is unknown. In practice, the best measure of
the effective species abundance, which incorporates its success in dispersd, is its didribution. The
key dement to the assessment of the status of marine species, with the possible exception of some
cetaceans and birds, is thus their digtribution rather than abundance.

The didribution of marine species is the best indicator of the didribution of habitats and
environmental conditions (eg. seasond varidion in temperature) in the sea  Linking species
digtribution with oceanographic  conditions, including temperature, current movements, and
bathymetry, can illusirate the importance of environmental conditions to the distribution of natural
resources. Such understanding provides a basis for predicting the impacts of changes in climatic
conditions on the distribution and abundance of natural resources, notably fisheries but aso seaweed
and agueculture. It may aso identify key areas where habitats should be protected; for example a
locdly rare habitat may be an important ‘ stepping stone’ for dispersing species.

Bern Convention and species protection

The Bern Convention has the greatest geographic scope in Europe, and has led the development of
policy and action in nature conservation in Europe. When firgt established, the Convention listed
species of marine mammals, reptiles and birds that needed protection. It has since identified a number
of conspicuous non-vertebrate marine species threatened by collection for the curio trade and human
consumption (Table 4). These include species of seagrass, seaweed, sponge, cord, hydroid, starfish,
brittlestar, sea urchin, bivave mallusc, snail, limpet, and crustaceans. Additiond species, including
the sea fan Eunicela verrucosa, anemones Edwardsidla ivelli and Nematostella vectenss sea dug
Doridella batava, sea urchin Echinus esculentus have been mentioned as of conservation concern in
Council of Europe publications (Collins and Wels 1987, Koomen and Helsdingen 1996, Hesdingen
et al. 1996). The EU Habitats Directive lists less and no additiond marine species to the Bern
Convention. The latter suggests that some experts fed additiona species should dready be listed as
in need for conservation in the Bern Convention.

The present list does not reflect the actud rarity, endemicity, and threatened status of marine species
in Europe.  Of the 369 threatened European invertebrates listed by Kooman and Helsdingen (1996),
just 12 (3 %) were marine.  Yet, about 20 % of the described European fauna is marine. The
Macronesan idands and Mediterranean contain a range of endemic species, many species are il
only known from a few locations in Europe, and additional marine species are listed as threatened in
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some countries (e.g. lagoon funa in Britain). A more thorough andysis of exigting information on
marine species is thus likely to identify others which are threatened because of over-exploitation,
habitat loss, and locdised distribution.

The Bern Convention Charter on Invertebrates notes the grest economic and ecologica importance of
marine invertebrates, dthough they have received minima atention within the Convention to date. A
priority for future development of the Bern Convention is to address the conservation status of marine
fish, invertebrates, and marine adgae. This emphasis on fish, invertebrates and plants would be
justified because mammal, reptile and bird conservation has been better addressed throughout Europe.

CONCLUSIONS

A comprehensive approach to marine nature conservation requires.

. Wider control of pollution of marine waters,

. Protect habitats from physical damage;

. Conserve resources from over-exploitation;

. Mesasures to contral the introduction of invasive organisms,

. Establishment of areas where humen ectivities are drictly controlled (i.e. marine protected
areas);

. Identification and protection of biotopes threastened with extinction;

. Identification and protection of species threatened with extinction.

Severd regiond conventions and EU Directives are successfully reducing pollution in European sess.
The ICES and IMO codes of practice provide recommendations to control the transfer of invasive
marine species into and within Europe.  The Bern Convention, EU Birds and Habitats Directives, and
national measures, are significantly increasing the number of marine protected aress. It is further
likey thet fishery regulations will establish more ‘no-take€ arees that will dso aid conservation of
non-commercid marine species. However, reatively few marine biotopes and species have been
identified as in need of consarvation measures & a European leve. Réflecting this need, the
HELCOM, OSPARCOM, and Barcelona regionad conventions have begun to draft lists of threstened
biotopes and species.  However, their geographic scope is limited and there is no co-ordination a an
dl-European levd. Indeed, the digtribution of marine biotopes has never been reviewed a an pan-
European scae.

A wide range of locd, regiond, European, and internationd agreements are working to reduce
pollution of the marine environment and control fisheries. A smaler number of actions address
marine naure consarvation, namey the Odo-Paris Commisson for the north-east Atlantic
(OSPARCOM), the Hdsinki Commission for the Bdtic Sea (HELCOM), the Barcelona convention
for the Mediterranean, and the European Union Habitats Directive for EU member Sates. They are
contributing significantly to the understanding of the state of the marine environment in Europe and
development of nationa action to protect marine biodiversity. While these initiatives are limited in

their geographic coverage of Europ€'s seas, and focus on coadtad waters, they have considerable
support from national governments.

A network of marine protected aress is expanding, and achieving greater legd protection, through the
EU Natura 2000 network. The composition of the Natura 2000 marine areas with respect to habitats,
species and geographic distribution is not yet known. Future action may better identify what habitats
and species and s0 should be well represented in these areas
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The limitations of avaldble data, and diversity of life-history strategies of marine organisms, makes
the quantitative evduation of the conservation status of many marine species difficult. Thus details of
the methods for assessing the ‘red list’ datus of marine species may need to be reviewed.
Neverthdess, it is clear that marine species can become extinct and that marine ecosystems can be
dtered by over-harvesting, pollution and species introduced by man.

RECOMMENDATIONS

1. The Bern Convention should continue its leadership of nature conservation policy in Europe,
by increasing atention to the marine environment. This may require the establishment of a
specid working group or committee.

2. The Bern Convention should identify marine habitats, biotopes, and species that are a priority
for conservation at a European scde. This should build on the work of previous groups, in
particular the regiond OSPARCOM, HELCOM, Bacdona Convention (MAP), Black Sea
programmes, and European Union (Birds and Habitats Directives).

3. The geographic scope addressed by the Bern Convention should differ from existing
international agreements in congidering al of Europe sess, regardliess of depth and distance
from land, namey from the mid-Atlantic ridge to the North Pole, Macronesa (Azores,
Madeira, Canaries), Mediterranean, and Bdtic and Black Sees.

4, Offshore waters and deep-sea habitats and species should be a priority for conservation
assessment.

5. This marine initiative could consider narrowing its scope by excluding:

a. species that may be threatened locally but are not threstened in other parts of Europe, unless
these popul ations represented unique varieties or sub-species;

b. populatiors depleted by over-harvesting except where such over-havedting is likdy to
compromise the survival of these populations or their associated species.

6. The Bern Convention should coordinate with, support the initiatives by, the EU, HELCOM,
OSPARCOM, Barcdona Convention, IMO, ICES and other organisations with regard to
establishing marine protected areas, control of pollution, and minimising the trangport of
exotic species.
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Table 1-Key differences between open ocean and terrestrial ecosystems

Comparisons between these systems may provide indghts into the genera relationships between
biodiversity and ecosystem function. In contrast, some marine and terrestrial systems may be smilar
in biologica dructure and would similarly benefit from comparison (from Anon. 1993, Committee on

Biologicd Diversity in Marine Systems 1995).

MARINE TERRESTRIAL

Smadl, matile, live large, fixed, live for
Dominant primary producers

for days to weeks years
Plant production
Total biomass Smdl Lage
Total production Low High
Longest lived organisms top of food chain bottom of food chain
Growth indeterminate Determinate
Physical structuredetermined by physica medium Organisms
Species diversity Low ? High
Phylum diversity High Low
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Table 2— Ten economic, ecological, moral and legal reasons why society needsto protet and
manage biodiversity

Economic

. it isessentia for the assmilation and recycling of wastes derived from human activity;

. it is the source of food for man and domestic animals;

. it provides valuable recrestiona resources;

. it contains biotechnologica resources of increasing commercia importance;

. it produces nontliving resources of commercial importance such as maerl, cord, cod, ail, gas.
Ecological

it supports economic resources through the food chain and interaction between species.

it maintains locad to globa ecosysem hedth through its interaction with the physicd and
chemicd environment (eg. athmospheric carbon dioxide, oxygenation) and can buffer the
world againgt climate change.

Moral and ethical

L egal

it is generdly accepted that other life forms have a right to exist, and that man has a
responsibility of stewardship to protect our natura inheritance for future generations. Indeed,
a review of history suggests that we can have little idea of what uses and vaues future
generations may discover in biodiversity.

the production of unnecessary waste and thus pollution can be considered immoral.

the Convention on Biologicad Diversity and other laws now places a legd obligation on most
countries and their citizens to protect and sustainably use biodiversty. This is essentid
because some people will not have ability or willingness to undersand the importance of
biodiversity, or their short-term perspectives will result in their activities reducing
biodiversty.
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Table 3—Why thereis special concern over threatsto marine biodiversity

Increased pressures

Untapped resour ces

Knowledge base

M anagement

Widespread pollution

Contamination of human food supply
Over-fishing

Over-harvedting

Introductions of exatic (alien) species

Increasing fishing and use of deep-sea resources

Biotechnology applications
Aquaculture

Less studied than terrestria environment

Less vigble, accessible and understood by wider public
Many undescribed species evenin European sess
Remarkable new deep-sea habitats till being discovered (e.g.
hot vents, Lophelia cora reefs)

Inventories and maps of seascapes and resources primitive
compared to land maps

Complexity nationa and internationd laws, regulations,
conventions, commissions, and other agreements
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Table 4—Marine species protected under the Bern Convention 1998

Vertebrates

All marine
sedls,
whales,
dolphins,
reptiles,
and most birds.

Fish

Many fish which migrate through estuaries
(salmonids, sturgeons, clupeids, lampreys,

coregonids, etc.)
Two seshorseand severd shark species

Plants

Seagr asses

Posidonia oceanica (Med.)
Cymodocea nodosa (Med.)
Zogteramarina (Med.)

Seaweeds (algae)
Caulerpadllivieri (Med.)
Cystoseira amentacea (Med.)
Cydtosairamediterranea (Med.)
Cystoseirasedoides (Med.)
Cystoseiraspinosa (Med.)
Cystoseira zosteroides (Med.)
Laminariarodriguezii (Med.)
Laminaria ochroleuca (Med.)
Gonialithon byssoides (Med.)
Lithophyllum lichenoides (Med.)
Ptilophora mediterranea (Med.)
Schimmelmanniaschoushoe (Med.)

Invertebrates

Sponges

Aplysina cavernicola(Med.)
Asbestoplumahypogea (Med.)
Axinelle polyploides (Med.)
Petrobionamassiliana(Med.)
Hippospongia communis (Med.)
Spongiaagaricina (Med.)
Spongiaofficinais (Med.)
Spongiazimocca (Med)

Anemones

Adtroides calycularis (Med.)
Gerardiasavaglia (Med.)
Corals

Antipathes sp. plur. (Med.)
Cordlium rubrun (Med.)
Hydroid

Errinaaspera (Med.)

Snails

Gibbulanivosa (Med.)
Limpets

Patellaferruginea (Med.)
Patellanigra (Med.)
Bivalvemolluscs

Lithophaga lithophaga (Med.)
Pinna pernula (Med.)

Pholas dactylus (Med.)

Lobgtersand Crayfish
Homarus gammarus (Med.)
Majasquinado (Med.)
Palinurus elephas (Med.)
Scyllarides latus (Med.)
Scyllarides pigmaeus (Med.)
Scyllarus arctus (Med.)

Starfish

Agterina pancerii (Med.)
Brittlestar

Ophidiaster ophidianus (Med.)
Seaur chins

Centrostephanus longispinus (Med.)
Paracentrotuslividus (Med.)




-25- T-PVS(99) 56

Table 5 — International Conventions and European Union Directives which affect the
conservation of marine habitats and species in Europe (following Fontaubert et al. 1995,

Stanners and Bourdeau 1995)

Convention or Directive

Relevanceto marinebiodiversity

Convention on the Law of the Sea
(UNCLOS

Management of resources in international
sess, including fisheries.

Convention on Biologicd Diverdty (CBD)

Management of biodiversity. Its*Jakarta
Mandate' leads activity in marine
biodiversty management and conservation

Convention on Internationd Trade in
Endangered Species of wild faunaand flora
(CITES)

MARPOL and London Convention
(Internationa Maritime Organisation)

Control of trade in endangered species,
including some marine species at risk from
over-collecting.

Control of pollution from ships and by
dumping, including the transport of marine
and estuarine speciesin ballast water and as

fouling by shipping.

Internationa Whaling Commission (IWC)

Management of whale hunting.

Ramsar Convention on Wetlands

Protection of wetlands of internationd
importance especidly as waterfowl habitet.
Includes satmarsh and some lagoon systems,
and marine water to maximum depth of 6m.

Bonn Convention on the Conservation of
Migratory Species of Wild Animds

Conservation of migratory animas, including
marine mammals, bats and birds.

World culturd and naturd Heritage

Recognises outstanding landscapes and

convention (UNESCO) ecosystems as World Heritage Sites

European Union Birds Directive Birds which are resident and migrate through
European Union.

European Union Habitats Directive All habitats and speciesin EU dates. Marine

habitats broadly defined, and few marine
species listed.

Council of Europe Bern Convention on the
consarvation of European wildlife and natura
habitats

Conservetion of species and naturd habitats
through agreement and co-operation between
member States.

Convention for the protection of the N. E.
Atlantic (Odo-Paris Commission,
OSPARCOM)

Protection of marine environment. Preparing
lists of habitats and species that are a priority
for protection in the north-east Atlantic.

Helsinki Commisson (HELCOM)

Protection of marine environment. Developed
lists of habitats and specieswhich area
priority for protection in the Baltic Sea.

Barcelona Convention for the protection of
the marine environment and the coastal
region of the Mediterranean

All aspects of environmental protection and
human impactsin the Mediterranean:
pollution ; nature; tourism; CZM.

Under its Geneva Protocol, it has developed a
protocol for marine and coastal Specidly
Protected Areas including species that are
endangered, threatened, or whose
exploitation needs regultion.

Bucharest Convention

Protection of the Black Sea from pollution.
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Table 6—Organisationsinvolved in the management ofmarine habitats and speciesin Europe
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in addition to those mentioned in Table5

Organisation

Focusof attention

European Science
Foundation

Research policy. Marine and Polar Sciences Board (EmaPS) has a
working group on marine biodiversity research which produced an
action plan for marine biodiversity research in Europe.

European Commisson

DGXI (environment) implements Habitats and Birds Directivesin
EU member states. Funds conservation and environmental
management measures in member states. Establishing Natura 2000
network.

DGXII (research) funds biodiversty research in EU and EEA
states.

DGXIV (fisheries) funds management and research related to
fisheries and aguaculture in EU member states.

European Environment
Agency EEA

Organisation of data and production of state of environment
reviews in EU member states.

Nature Conservation (NCTC) and Marine and Coastd (MCTC)
Topic Centres provides advice and services to EC and EEA on
nature conservation and marine environment repexctively.

I nternationd Council for the

Provides advice to member states on management of benthosin

Exploration of the Sea north-east Atlantic. Benthos Working Group is preparing lists of
(ICES) habitats and species which a priority for protection.

International Commissonfor Facilitates co-ordination of research, and establishs specid task
the Sdentific Exploration of forces. Recently one completed a specid study on exotic invasive
the Mediterranean Sea species in the Mediterranean.

(CIESM)

Food and Agriculture Statistics and advice on fisheries and aguaculture management,
Organisation (FAO) including coastal area management.

Environmental Programme
(UNEP)

Regionas Sea programmes include the Black Sea. Established the
MAP.

Implements Globd environmentd Facility (GEF) funding in
relation to biodiversity and internationd waters.

Intergovernmenta Co-ordinates ocean climate research, mapping, and data

Oceanographic Commission management with occasiona studies on specia topics (e.g. harmful

(10C) (UNESCO) agablooms, pollution, living resources, CZM).

Diverstas (UNESCO) Promotion of biodiversity research around the world.

UNESCO Man and the Establishes Biogphere nature reserves where man Uses resources

Biogphere (MAB) sustainably.

programme

World Conservation Union Working groups address conservation of particular groups of

(IUCN) species or habitats.

Mediterranean Action Plan Implements Barcelona convention.

(MAP)

Birdlife Internationa Uses network of national organisations, its own expertise, and
lobbying to protect birds.

Organisdtion for Economic Environmenta Policy Committee (EPOC) leads internationa

Co-operationand policy in relaion to chemica management and pollution.

Development (OECD)
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Figure 1. A diagram illugtrating the relaionship between different components of marine biodiversity
and their uses to man. While it is easier to quantify the economic benefits of species higher on the

pyramid, the lower part of the pyramid is more important for the healthy functioning of ecosystems.
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Figure 2. All wasgtes, contaminants and pollutants eventudly end up in the sea from which it is
impossible for man to remove them. Yet, the most important source of wild food eaten by man and
his animas is marine biodiversty, notably fish, and these fish are directly exposed to these
contaminants. A priority of pollution control must thus be to prevent the release of persigent
contaminants into the environment.
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Figure 3. The different spatial, temporal and biological scales which need to be studied and
linked in research into biodiversity.
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Figure 4. The geographic scope of ‘European’ seas following the EU project ‘European Regiser of Maine
Species (web siteerms.biol.soton.ac.uk).



