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‘The planet's life-support systems are the source of
stability for all peoples, all nations. Cold-water coral
reefs are emerging as a new piece in this vital web of life
which now requires our urgent attention.’

Klaus Toepfer, Executive Director, UNEP

‘Cold-water coral reefs form a remarkable and truly
valuable ecosystem off our coasts which our nations
must work together to protect.’

Minister Martin Cullen, Department of the Environment,
Heritage and Local Government, Ireland

‘Cold-water coral reefs are vitally important ecosystems,
with immense biodiversity value; a treasure that must be
preserved for future generations. The UK has secured a
permanent ban on bottom trawling over Lophelia
pertusa cold-water coral reefs in the Darwin Mounds
through action at European Community level. However,
further international cooperation is needed to conserve
vulnerable marine ecosystems in areas beyond national
jurisdiction.’

Elliot Morley, Minister for Environment
and Agri-Environment, Defra, United Kingdom

‘These reefs are underwater oases, biological treasures
and important habitats for fish. It is amazing that such
major new discoveries can still be made. The reefs are
slow growing and extremely fragile, and must, as a
matter of urgency, be protected from further damage.’

Børge Brende, Minister of the Environment, Norway

‘At last, advanced science and world leaders recognize
that the oceans' resources are finite and now require
thoughtful stewardship and intelligent management. We
call upon government and industry leaders to take
urgent action to conserve the spectacular and unique
ecosystems of cold-water coral reefs.’

Dr Claude Martin,  Director General, WWF International
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Only in the last 20 years has the sea given up one of its
deepest secrets. Far beneath the sunlit surface corals
thrive, close relatives of the species found along tropical
shores and familiar to scuba divers the world over, but
adapted to cold, dark, deep water. Found in all the world’s
oceans, almost from pole to pole, they form physical
structures, even reefs that rival in size and complexity
those in warmer, shallower waters. These cold-water
reefs are usually far beyond the reach of divers and
require specialized submersible vehicles to collect
samples, to photograph and study the ecology of the
corals themselves and the dazzling array of animals that
depend upon them. 

Undoubtedly this is why cold-water corals have
been outside our consciousness for so long. Remote from
the daily lives of most people, only a few scientists have
studied them, and we are grateful to the five leading
members of this community for their efforts in preparing
this report on ‘Cold-water coral reefs’. Through their

work and that of others we now know that cold-water
coral reefs are important and ancient reservoirs of
marine biodiversity and are essential nursery habitats for
many commercially important fish species. We are also
now aware that these reefs are within the reach of one of
the most destructive human activities in deep waters,
bottom trawling, and so are at serious risk. 

The gaps in knowledge are also brought to our
attention by this report. We do not yet know how much
coral reef covers the deep ocean floor, or even where
reefs occur outside a few well-studied locations. While we
do understand the threats to cold-water reefs, policy
makers do not yet have all the necessary regulatory tools
to protect them. I therefore welcome the recommen-
dations made by the authors. As a result of their work,
cold-water corals – for so long out of sight – will no longer
be out of mind. 

Foreword

Mark Collins
Director

UNEP-WCMC



Over the last few decades the exploration of deep-water
environments using new technologies has revealed in-
sights into parts of our planet that challenge conventional
wisdom. Coral reefs, once thought to be restricted to warm
shallow waters in tropical and subtropical regions, have
been found found in dark, cold, nutrient-rich waters off the
coasts of 41 countries so far. They occur in fjords, along the
edge of the continental shelf and around offshore sub-
marine banks and seamounts in almost all the world’s
oceans and seas. To date, most studies have been carried
out in high latitudes, where cold-water reefs occur at
depths of hundreds of metres to just 40 metres. However,
cold-water corals are increasingly being observed in the
tropics, where they thrive at greater depths.

Reef-building and habitat-forming corals in cold
waters are derived from several systematic groups. The
most important of these are the colonial stony corals
(Scleractinia), true soft corals (Octocorallia), black corals
(Antipatharia) and calcifying lace corals (Hydrozoa).
Several species of these groups create reefs and three-
dimensional, forest-like structures on the sea floor,
comparable to their warm-water cousins in size and com-

plexity. These cold-water reefs and structures act like
islands in the normally flat, featureless and muddy
surroundings and harbour a distinct and rich ecosystem,
providing niches and nursery grounds for a variety of
species, including commercial fish species.

Cold-water coral ecosystems are long lived, slow
growing and fragile, which makes them especially vulner-
able to physical damage. Regardless of the depth at which
these reefs occur, the impact of human activities is evident
in almost every survey undertaken. Bottom fisheries,
especially using trawls and heavy gear, have already
destroyed or scarred several reefs, and represent one of
the major threats to cold-water corals. Other documented
and potential sources of impact are hydrocarbon and
mineral exploration and production, cable and pipeline
placement, repair and dumping.

We are still only beginning to understand 
the principal ecological aspects of cold-water corals,
including the environmental factors (temperature,
salinity, nutrition) and biological processes (reproductive
biology, molecular genetics, predation, parasitism and
bioerosion) which regulate their life and distribution. It is

Executive summary
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evident that there are large gaps in our knowledge of
cold-water coral reefs which need to be closed by further
mapping and integrated, multidisciplinary research in-
cluding modelling of distribution, geology, biology,
ecology and the assessment of human impact.

However, already the scientific results and
findings clearly demonstrate that cold-water coral eco-
systems are important biodiversity hotspots and a
biological resource with intrinsic and socio-economic
value. In the light of the documented and potential
threats, there is an urgent need to prevent further
degradation of these vulnerable reefs.

Information campaigns and strategic programmes,
largely driven by academia and non-governmental organi-
zations have in recent years increased the awareness and
recognition of the international community and stake-
holders of the importance of protecting vulnerable marine
ecosystems and biodiversity within and particularly beyond
national boundaries.

At the time of preparing this report, the need to
conserve, protect and manage cold-water coral reefs
sustainably is being recognized by governments and major
international fora/conventions. Cold-water coral reefs and

other high-seas habitats are starting to appear on political
agendas and to influence political decision making. Various
countries and regional bodies have adopted, or are in the
process of establishing, regulations and measures for the
protection and management of vulnerable deep-water
habitats, including cold-water coral reefs. These range
from the use of fisheries regulations to requirements for
environmental impact assessments and the development
of specific management plans and regulations, including
protected areas. 

In support of these emerging actions, the report
concludes with a set of recommendations aimed at
providing national and international policy makers and
stakeholders from developed and developing countries
with a 'toolbox' of options to be considered in the
conservation, protection and sustainable management of
cold-water corals within and beyond the limits of national
jurisdiction. A total of 24 recommendations have been
made (page 63) covering information management and re-
search; improving monitoring and assessment; regulations
and measures, including precautionary, preventative and
interim measures; and international coordination and
awareness.

Global distribution of cold-water coral reefs: points on the map indicate observed reefs of varying size and stages of
development, but not the actual area covered. The high density of reefs shown in the North Atlantic most probably
reflects the intensity of research in this region. Further discoveries are expected worldwide, particularly in the
deeper waters of subtropical and tropical regions UNEP-WCMC, sourced from A. Freiwald, from various sources

Lophelia pertusa
Madrepora oculata
Solenosmilia variabilis
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