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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 :

1.A synthesis of an interpretation of the referential state of the megafaunal assemblages in an abyssal nodule province in the Clarion Clipperton Fracture Zone of the equatorial Pacific ocean . Report IOC 45000-45176, delivered 31 July 2008 47 pp
The interpretation of the referential state of the megafaunal assemblages, which would provide elements to future conservation of the biodiversity in the region and to minimize the impact of future mining, is drawn from the results of an analysis, of more than 200 000 photographs and 55 hours of video collected at different time and spatial scales in the Clarion Clipperton Fracture Zone (CCFZ) and additional information from updated literature and recent collaborative work on independent data sets (IOM BIE) of megafaunal assemblages.
The study sites in the CCFZ are french (NIXO 45 and NIXO 41) and american (ECHO 1), sampled during surveys (1980-1988) by means of towed devices (“R.A.I.E”, “troika”, “Deep Tow Instrumentation System”, remote devices (the French “ED1” and “Epaulard”) and the submersible “Nautile”. 
The structure of epibenthic megafaunal populations has been described both qualitatively (taxonomic identification, richness, composition classified by trophic and functional group, ethology) and quantitatively (taxonomic abundance, correlations to specific habitats or nodule-facies) at different levels and temporal and spatial scales of the CCFZ. A total of 175 taxa in 13 phyla has been recorded on the different study areas (Tilot, 1992, 2006b). The most represented are echinoderms (50 taxa including 32 holothurians) and cnidarians (41 taxa). The great variability of conditions in the geological environment at a regional scale (topography, erosion by deep ocean currents and regional deposition of sediments) has lead to the subjective classification of nodule beds and the recognition of 13 'nodule-facies'.
On NIXO 45, the most studied area, 258 ind/ha cnidarians (135 ind/ha actinids), 180 ind/ha echinoderms (64 ind/ha holothurians, 61 ind/ha crinoids) and 56 ind/ha sponges have been recorded. Cnidarians, echinoderms and sponges are most abundant on nodule-facies C 10%, annelids and chordates on facies O with recent sediments. The similarities among taxons and edaphic facies are emphasized by Reciprocal Averaging and enable to differentiate 13 preferential habitats and “faunal facies” ranked according to certain environmental factors such as nodule coverage and slope factor. 
Megafauna is more abundant on: big nodules C+10 % and C+30% on slopes (> 15°) on NIXO 45, big nodules C+30%  and smaller nodules B 35% on NIXO 41 and big  nodules C 40% on ECHO I. On NIXO 45 and NIXO 41, the order of dominance of trophic groups and the proportions of phyla abundance are homogeneous, irrespective of nodule-facies: suspension feeders>detritus feeders>carnivores. However cnidarians prevail on NIXO 45 while ophiuroids on NIXO 41. The data of Deep Tow films show a greater abundance of echinoderms (123 ind/ha) due to large numbers of echinoids (65 ind/ha) and not ophiuroids as in NIXO 41 nor holothurians and crinoids in NIXO 45 thus detritus feeders>suspension feeders> carnivores.
There appears to be a gradient of suspension feeders to detritus feeders from west to east in the CCFZ, which patterns the eastward surface productivity increase. However particular substrate and hydrological conditions above the bottom layer and the topography of the ocean floor also influence the structure faunal assemblages. 

2. Proposition of a strategy of conservation of the ecosystem of polymetallic nodules in the Clarion Clipperton Fracture Zone NE Pacific Ocean. Report IOC 45000-45176, delivered 23 September 2008 , 109 pp
3. 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 (forum of 65 participants) by internet and with a workshop organized by J. Barbière and V. Tilot at Unesco on 12 December 2008, title "A proposition of strategy of conservation for a nodule ecosystem in the Clarion Clipperton Fracture Zone, NE Pacific Ocean". 
The purpose of the panel was to discuss and provide a critical review of the above mentioned draft and the circulating document retitled “Scientific considerations for the management of the nodule ecosystem in the Clarion Clipperton Fracture Zone, NE Pacific Ocean and policy note on high seas preservation”
4. 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” was delivered to IOC in September 2009. This is the third volume following those describing “the Biodiversity and distribution of the megafauna of the nodule ecosystem of the Eastern Equatorial Pacific Ocean”.
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 is now considered that report meets the IOC publishing standards and can be printed in the IOC Technical Series.

Particular observations on the financial situation of the project:

The funds remaining will be used for the graphic design and printing costs of the publication.

Recommendation on decisions to be taken during the review meeting:

Request to extend the project until 31/12/2010

