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I. Summary and Background  

Marine ecosystems have become degraded at an alarming rate. Pressures now extend to the high seas and deep oceans whose resources are no longer safe from over-harvesting, pollution and the direct and indirect impacts of climate change. These impacts are impairing the structure, productivity and resilience of marine ecosystems and placing an increasing number of species and habitats at risk of extinction.

Among the human activities contributing to these adverse effects on the marine environment, deep seabed mining could avoid joining them by adopting an integrated environmental management of its operations in order to minimize the impacts on deep sea biodiversity. To preserve this biodiversity is essential because the deep oceans are the least explored areas on the planet, they include the largest habitats which still harbour undiscovered ecosystems and species, serve as cradles of new species, and contribute significantly to planetary biodiversity.

In the deep sea, the lack of knowledge is important on the physical features, on biodiversity and on the functioning of the nodule ecosystem on spatial and temporal scales. In addition, the limited knowledge on the mining technology and therefore on the mining impacts suggests that the risks are high and the “precautionary principle” (i.e. reasonable conservation measures are implemented prior to detailed scientific understanding of the ecosystem) has to be applied all along the process. It would indeed be the largest-scale human activity to directly impact the deep-sea floor and would be expected to occur by 2025 (Glover and Smith, 2008).

The richness and the dynamics of epibenthic faunal communities in an abyssal polymetallic nodule province in the Clarion Clipperton Fracture Zone NE Pacific Ocean and the threats of major impacts due to future deep-sea mining on a large scale have caught the interest of the scientific network of specialists, the intergovernmental agencies and the international non governmental agencies. These have expressed the need to draw the referential state of the faunal assemblages and their habitats, to propose scientific considerations to minimize the impacts of nodule mining and conserve the biodiversity of the polymetallic nodule ecosystem in order to draft a strategy of conservation of the ecosystem of polymetallic nodules in the Clarion Clipperton Fracture Zone.
The first phase of the project has been completed in 2006 with the production of two documents which propose a baseline reference on the description of the environment and the structure of megafaunal assemblages in the abyssal nodule province between the Clarion and Clipperton Fracture Zones.

These documents are in English and in French, entitled as:

· «Biodiversité et distribution de la mégafaune : vol 1 Ecosystème de nodules polymétalliques de l’océan Pacifique Est Equatorial». 152 pp + 4 annexes; «The Biodiversity and distribution of the megafauna: vol 1 ecosystem of polymetallic nodules of the East Equatorial Pacific ocean». 134 pp + 4 annexes, including a photographic atlas of the deep sea megafauna within the studied area ).

· «Biodiversité et distribution de la mégafaune : vol 2 Atlas Photographique annoté des Echinodermes de la Zone de Clarion et de Clipperton». 62 pp + 3 annexes ;  «The Biodiversity and distribution of the megafauna:  vol 2 Annotated photographic atlas of the echinoderms of the Clarion Clipperton Fracture Zones. 86 pp +3 annexes».

http://unesdoc.unesco.org/images/0014/001495/149556f.pdf
http://unesdoc.unesco.org/images/0014/001495/149556e.pdf
The second part of the project produces:
· (i) a synthesis of the referential state of the megafaunal assemblages in an abyssal nodule province in the eastern equatorial Pacific,

· (ii) a Proposition of a strategy of conservation of the ecosystem of polymetallic nodules in the Clarion Clipperton Fracture Zone NE Pacific Ocean. This document will include a policy note on High Seas conservation with the aim to have a wide impact on the decision-making process within the UN system regarding the sustainable use and protection of the deep-sea environments and ecosystems.
· (iii) Panel discussion of an international pool of experts in deep sea affairs, science, industry, policy, management and conservation intergovernmental agencies (UN agencies, Law of the Sea, Sea-Bed Authority…) which represent a link with the network of pioneer investors, international non governmental agencies (IUCN) and an international network concerned by high seas issues by internet and with a workshop. The draft"A proposition of strategy of conservation for a nodule ecosystem in the Clarion Clipperton Fracture Zone, NE Pacific Ocean" will be discussed among experts.
· (iv) Final report including comments of the panel discussion entitled: “A strategy of conservation of the biodiversity of benthic faunal assemblages in an abyssal nodule province in the Clarion Clipperton Fracture Zone of the equatorial Pacific ocean”.
II. Description of project activities undertaken during the reporting period :

The second phase of the project produced the following items:

(i)
an updated synthesis of the referential state of the megafaunal assemblages in an abyssal nodule province in the eastern equatorial Pacific.

(ii)
a proposition of a conservation strategy of the ecosystem of polymetallic nodules in the Clarion Clipperton Fracture Zone, NE Pacific Ocean. It covers a description of the status of present and needed knowledge for the conservation of the marine environment, options for a conservation strategy of the biodiversity and tools for the management of the natural resources of the CCFZ.

(iii)
an electronic mail and a panel discussion organized at IOC-UNESCO (12 December 2008) with a large international pool of experts in deep sea affairs, science, industry, policy, management and conservation intergovernmental agencies (UN agencies, Law of the Sea, International Seabed Authority…) over the documents (i), (ii). This pool of experts represents a link with the network of pioneer investors, international non governmental agencies (IUCN) and an international network concerned by high seas issues.

(iv) 
a final document, the third volume, produced after the panel discussion of international experts (iii),  entitled as « Biodiversity and distribution of faunal assemblages. Vol. 3 Options for the management and conservation of the nodule ecosystem in the Clarion Clipperton Fracture Zone: scientific, legal and institutional aspects ».” which has been published in IOC-UNESCO Technical Series 69 (2010) as 

http://unesdoc.unesco.org/images/0014/001495/149556e.pdf#223
This third volume expresses the need for a broader strategy of conservation and management of the biodiversity and to define criteria and tools in ecologically meaningful ways that are practical to measure so that the effects of environmental degradation, remediation or conservation can be monitored. 

A network of Seabed Preservation Reference Areas is proposed on basis of the rationale for conservation of the biodiversity which combines IOC-UNESCO and ISBA/Kaplan/ Nodinaut studies. These proposed areas are representative of the main nodule and nodule-free facies and associated types of fauna described in the referential studies. A conservation strategy is based on the precautionary principle and is adaptive with the growing database on the region. A tridimensional concept could be replicated for the integrated conservation and management of the High Seas where multiple open seas activities occur.

(v)
The IOC-UNESCO / Flanders Project concludes with a panel discussion organized by the Académie des Sciences d’Outre-Mer at UNESCO on 15 December 2010 on the theme: “Exploitable mineral resources (polymetallic nodules, cobalt-rich crusts, sulphids) in the abyssal and bathyal domains: options for the conservation and management of the biodiversity of associated ecosystems”. The outputs of the panel discussion are the following  :

-
Scientific note on “The Biology, Ecology and Vulnerability of faunal communities of polymetallic nodule, hydrothermal polymetallic sulphids and cobalt-rich crusts ecosystems”

-
Scientific recommendations: “Scientific recommendations on options for the conservation and management of the biodiversity of deep-sea ecosystems associated to exploitable mineral resources (polymetallic nodules, cobalt-rich crusts, sulphids). These have been distributed to the large panel of actors and institutions concerned by deep sea and the sustainable exploitation of its resources.
III. Difficulties and Problems encountered and measures taken, any changes in implementation. 

Based on the manuscript that was received, IOC reviewed the document and requested the author to make a few editorial changes, specifically on the sections dealing with ocean governance and management recommendations. 

The author agreed to these changes.

In December 2009, the report was sent out for external review and comments were received in February 2010. The Author has integrated these comments and produced a revised version of the manuscript that was resubmitted in May 2010. It was then considered that report meets the IOC publishing standards and could be printed in the IOC Technical Series.

IV. Lessons learned and Sustainability 
V. Evaluation recommendations when applicable 

VI. Visibility: describe the visibility  actions  implemented during the contract period in order to disseminate the project activities and results as well as the cooperation between UNESCO and the Donor(s) (logo in the publications, display the donor support, participation of the donor to the events, joint press conference, Internet) 

The report was distributed to IOC focal points and made available at the UNGA Working Group on Biodiversity Conservattion beyond national jurisdiction.

