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Abstract One of the main mistakes made in marine conservation on a global scale is the delay in the designation of Marine Protected Areas (MPA), often justified by a lack of available scientific information. As a result of this error, there is a significant imbalance between protected land and protected marine areas. To date, only 1% of the world’s oceans are protected, compared to 11% of land areas. There has been an increase in the number of MPA designations in the last decade. However, progress has been too slow to meet the objective of protecting at least 10% of the marine ecoregions of the world by 2012, as established by the Convention on Biological Diversity (CBD). This deadline has been pushed back to 2020 after it became clear that it would not be met. Nevertheless, the latest advances in marine research have provided significant information on the geological and oceanographic characteristics which generate habitats of greater biodiversity and vulnerability. Thus, on the basis of the Precautionary Principle, there is no longer any excuse for further delay. The lack of proper MPA coverage along with the well-known problems of the overexploitation of fishing resources, species in danger of extinction, climate change, chronic pollution, the destruction of habitats, the appearance of invasive species, etc. has led to the accelerated loss of marine biodiversity, which is probably irreversible in some cases. Faced with this situation, and in its role of protecting and preserving the world's oceans, Oceana is committed to encouraging governments to act urgently before it is too late. With this action, Oceana aims to contribute in reaching the 10% target recommended by the CBD, in collaboration with the different national administrations and organizations which participate in the protection and preservation of the Mediterranean Sea. Due to the Mediterranean’s special jurisdictional situation, integrated and multilateral cooperation is necessary in order to conserve resources on the high seas. In this sense, Oceana MedNet is a useful tool for identifying marine areas in need of protection in waters where national sovereignty or jurisdiction has not yet been defined. Keywords: marine protected areas, Marine Spatial Planning, governance, MPA networks.



The need for global protection: A pending task According to the Millennium Ecosystem Assessment (UNEP, 2006), marine and coastal ecosystems are among the most endangered on the planet. Fisheries continue to decline, pressure on coastal ecosystems continues to increase, and climate change places ever more stress on a weakened environment, diminishing its capacity to produce goods and services. We have detailed knowledge of the reach of the effect of human activity due to extended resource exploitation (deforestation, pollution, fishery overexploitation, etc.) even though significant changes have been generated in trophic relationships in food chains (Sala, 2004). Even now, in the 21st century, there is a general gap in our knowledge regarding the treasures found in the oceans and the processes ruling them – a gap which is particularly serious when it comes to the deep seas. However, in this context of limited knowledge of ecosystems and resources (currently or potentially exploited), international recommendations necessitate the adoption of a Precautionary Approach (CBD COP 10 Decision X/29 - Marine and coastal biodiversity). This involves considering a series of conservative (and/or conservation) measures, including the establishment of MPAs. In turn, this approach should be supported by greater efforts in researching deep-sea and high-sea ecosystems with the aid of new Page 1 of 12 International Conference on Marine and Coastal Ecosystems (MarCoastEcos2012): increasing knowledge for a sustainable conservation and integrated management 25 – 28 April 2012, Tirana, Albania
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technologies (Remotely Operated Vehicles, ROV) and by long-term monitoring of known vulnerable ecosystems. MPAs have been described as efficient tools for preserving biodiversity (Allison et al. 1998; Halpern, 2003), so global efforts to use MPAs have gradually increased in order to protect the sea and its resources. Data from recent years is summarised below; despite progress, MPAs represent scarcely 4% protection of coastal areas and 1% of open sea. Table 1. Summary of the global increase in MPAs in number and surface (IUCN, 2010) YEAR



NUMBER of MPAs 



2003



2006



2008



2010



4116



4435



5045



5850



2



Mill. Km MPA COVERAGE  GLOBAL TOTAL  1.64 Within Exclusive Economic 1.14 Zone  On continental shelf  Off-shelf 



2



2



Mill. Km2  % 4.21 1.17



% 0.45



Mill. Km 2.35



% 0.65



Mill. Km 2.59



% 0.72



1.14



2.35



1.63



2.59



1.80



4.12



2.86



1.20 1.39



4.09 0.42



1.27 3.01



4.32 0.91



The importance of protected areas is globally acknowledged, and thus in the 7th CBD Conference of the Parties in 2004 the following objectives were established as regards marine protection: ‐ “To establish a global network of MPAs through national and regional systems of protected areas which are efficiently managed and ecologically representative” (Decision VII/28) ‐ “At least 10% of each of the marine ecoregions must be effectively conserved” (Decision VII/30) Later, and in order to create representative networks including open sea areas and deep-sea habitats, a series of guiding criteria for selecting priority areas was produced (UNEP/CBD/EWS.MPA/1/2, 2007: UNEP/CBD/COP/DEC/IX/20, 2008; UNEP/CBD/BCS&IMA/1/2, 2009), as well as a list of areas which would fulfil the scientific criteria to be identified as "Ecologically and Biologically Significant Areas” (EBSA). These include various habitats, species, and formations, divided into three categories: benthic, pelagic habitats, and vulnerable and/or highly migratory species. In this sense, the following are just some of those considered as requiring protection: seamounts, cold-water coral reefs, submarine canyons, upwelling areas, sharks, whales and turtles. Although there has been a progressive increase in the number of MPAs designated in recent decades, data shows that the aforementioned objectives are far from being met in the short term. Six years after achieving the commitment to 10% and despite recommendations from the most prominent conservation organisations concerning marine issues that this target should be increased to 20%-30% to be truly significant, the delay in achieving the target set is evident. For that reason, during the last Conference of the Parties to the CBD (COP X- October 2010, Nagoya) it was decided to postpone the target to 2020, ignoring the fact that its short term conservation would mean avoiding the continuous degradation of marine ecosystems. To this insufficient protection should be added the fact that most of the protected areas are linked to land areas, with a much lower percentage of completely open-sea MPAs. Furthermore, one must consider the large difference in levels of protection between different ecosystems; in other words, the high representation of mangrove, coral reefs and seagrass meadows in comparison, for example, with seamounts (Wood et al. 2008). Although the existing protection is completely justified, a wider and more innovative direction needs to be taken, encompassing lesser known ecosystems, such as seamounts, canyons, cold water corals, cold seeps, pelagic habitats, etc. These are equally important to achieving a coherent global network (Secretariat of the CBD, 2008). International Union for Conservation of Nature data (Toropova et al. 2010) shows that the current list of MPAs cannot be regarded as an effective "network of networks" (national/regional/global), and points out that regional efforts (OSPAR, Barcelona Convention) are greater than those performed on a national scale. Moreover, it should be pointed out that Page 2 of 12 International Conference on Marine and Coastal Ecosystems (MarCoastEcos2012): increasing knowledge for a sustainable conservation and integrated management 25 – 28 April 2012, Tirana, Albania
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scarce coverage in open seas is probably linked to political factors arising from claims concerning jurisdictional limits rather than to environmental factors.



Is the Mediterranean Sea already protected? The Mediterranean Sea is a biodiversity hotspot and contains a high percentage of endemic species and endangered, vulnerable, and threatened habitats and species. Although some 17,000 species have been catalogued in the Mediterranean, it is estimated that the list would grow with the inclusion of so far undiscovered species (Coll et al. 2010). It is a fact that marine biodiversity is less well known than earth biodiversity, and that there exists a particularly significant information gap concerning the deep sea. In the case of the Mediterranean, this lack of information becomes more pronounced in the East area and the South coast. Moreover, marine resources are under threat due to the influence of human activity, which has resulted in overexploitation, habitat destruction, invasive species, pollution, etc. For all the previous reasons, the Mediterranean Sea, despite its small size – less than 1% of the world sea surface – is regarded as a priority conservation area. Regional threats are more significant due to its semi-enclosed nature, as well as due to the high population concentration on the coast. According to UICN (2010) these threats can be managed or channelled through the implementation of effective MPA management. However, the legally protected surfaces amount to a total area of just 4%. Taking into account that this percentage includes the Ligurian Sea Sanctuary (87,500km2), the remaining protected marine surface is scarcely 0.3%. In summary, the situation in the Mediterranean Sea can de described thus: the great majority of MPAs are located in coastal waters; there are large gaps in protection in the South coast and in the Levantine region; there is a significant difference between the North and the South coasts; and there is no open-sea protection. Similar to what is observed on a global scale, the Mediterranean network of MPAs is neither representative nor coherent.



Regional protection initiatives Given the previous data, the current situation is far from reaching the protection levels recommended by the United Nations in the short term. However, various actions have been launched through existing initiatives, based on both conservationist and fishing perspectives. The main initiative falls under the Barcelona Convention and more specifically within the Regional Activity Centre for Specially Protected Areas (RAC/SPA). In it, 12 EBSAs have been defined as priority areas wherein Specially Protected Areas of Mediterranean Importance (SPAMI) can be designated. Other initiatives include: (1) protecting Essential Fish Habitats (EFHs) and Sensitive Habitats (SHs), (2) Marine Peace Parks within the framework of the Mediterranean Science Commission (CIESM), (3) Fisheries Restricted Areas (FRA) based on General Fisheries Commission for the Mediterranean recommendations (GFCM), (4) the proposal for protection of cetaceans within the ACCOBAMS regional agreement, or even (5) the "Marine Reserves for the Mediterranean Sea" proposed by Greenpeace. However, several of the previous initiatives have a certain pelagic bias, and a common trait to most of them is the fact that they do not propose specific sites to protect, but rather large areas within which MPAs might be located.



OCEANA MedNet: Origin and justification of the proposal Aware of the situation and the weaknesses in the existing Mediterranean MPA network, Oceana saw an urgent need to elaborate a comprehensive protection proposal which would involve a great step forward towards achieving the 10% target recommended by the CBD. Oceana’s proposal, called MedNet, is mainly based on the adoption of the precautionary approach when following the guidelines established by the latest conservation strategies on a regional level in light of the current lack of biological information. Unlike the aforementioned initiatives, Oceana proposes a network of defined sites rather than large priority areas for conservation. The MedNet approach is not only a presentation of geographically localised proposals, but would also be backed by a group of social agents (NGOs), institutional organisations and scientific organisations with direct links to the protection Page 3 of 12 International Conference on Marine and Coastal Ecosystems (MarCoastEcos2012): increasing knowledge for a sustainable conservation and integrated management 25 – 28 April 2012, Tirana, Albania
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of the Mediterranean Sea who could participate in the process of creating and developing the network. Thus, the main goal of MedNet is “To establish a joint Mediterranean initiative to create a network of MPAs under the recommendations established by the CBD with the aim of protecting vulnerable and high ecological value areas within a context of limited knowledge and under a precautionary approach ". As previously described, until now, “de facto” protection in the Mediterranean has been concentrated in the coastal zone with a significant difference between the northern and southern coasts, as well as the eastern and western basins. Most MPAs in the Mediterranean basin are located along the north coast (European countries), probably because of the obligation resulting from compliance with the inclusion of priority habitats and species (e.g. Posidonia oceanica seagrasses associated with shallow waters near to the coast) in the Natura 2000 network under the Habitats Directive 92/43/EEC. The exception is the Marine Sanctuary of the Ligurian Sea, the sole MPA in waters beyond national jurisdiction and in open sea. So far the lack of scientific knowledge has greatly limited the capacity for developing appropriate criteria for the selection of sites and their size, in order to develop an open sea network of Mediterranean MPAs. In addition, there exists an “invisible barrier” of maritime jurisdictions and conflicts due to claims over marine areas. Despite all this, it is urgent to take protection measures for the more fragile known areas or for those in which impacts with irreversible consequences can be found. Proposal development Following Oceana’s line of research during the latest Mediterranean campaigns, and considering that underwater elevations are hotspots of biodiversity (Morato et al. 2010), Oceana MedNet is above all geared towards protecting this type of enclave. However, it is evident that it is not possible to fulfil the CBD targets solely with a proposal based on underwater elevations. Therefore, the development of MedNet is focused on offering a varied proposal, where not only underwater elevations are considered, but also another series of oceanographic (e.g. eddies) or geological formations (e.g. mud volcanoes), in compliance with the initial requirements of the CBD. Thus, and given the lack of biological knowledge, a systematic selection of a series of candidate sites as part of an MPA network covering open sea areas will first depend on geomorphological criteria (Rachor and Günther, 2001). This entails that, in the medium to long term, the proposal should be complemented by necessary research to document the richness of the figures proposed. Methodology Based on the above premises, background data documentation compiled by Oceana during its years of research was used, in addition to GEBCO (General Bathymetric Chart of the Oceans) information about underwater relief and the potential locations of seamounts published by Morato & Pauly (Kitchingman & Lai, 2004. Seamounts: Biodiversity and Fisheries). All of these locations were compiled in a Geographic Information System and, after a process of homogenisation and standardisation, resulted in a total of 385 sites that could be included in the OCEANA MedNet (see Figure 1). Although the Mediterranean Sea is relatively small in size in comparison to the rest of the world’s seas and oceans (approximately 2,530,000km2) it is not easy to plan a proposal of this kind for the entire area. It was therefore necessary to use subdivisions (planning units) in order to complete the proposal based on a detailed analysis and as homogenously as possible. Theoretically, it might be thought that the Marine Ecoregions of the World (MEOW) would be an ideal instrument in order to plan a regional MPA network, as they reflect the various biological units and work as an instrument for ocean management. There are 7 marine ecoregions in the Mediterranean [Adriatic Sea, Aegean Sea, Levantine Sea, Gulf of Sidra, Ionian Sea, West Mediterranean, and Alborán Sea] although they are too broad to develop a detailed proposal, particularly in the western basin, where most of the potential sites were located. However, there is a more useful classification for practical purposes, which divides the basin into 30 subareas. Page 4 of 12 International Conference on Marine and Coastal Ecosystems (MarCoastEcos2012): increasing knowledge for a sustainable conservation and integrated management 25 – 28 April 2012, Tirana, Albania
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This is the division used by GFCM, which splits the region into the Geographical Sub Areas (GSAs) used to manage fishing statistics (see Figure 2).



Figure 1. Location of the 385 locations which might be potentially included in MedNet



Figure 2. Mediterreanean marine ecoregions and GSAs.



However, after a brief analysis, it was decided to slightly modify the divisions as there still remained large areas and areas which were taken as a single unit (e.g the Alboran Sea). Finally, a total of 31 planning units were used to design MedNet (see Figure 3).
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Figura 3. Planning units used to design MedNet



Once all the locations were obtained, an in-depth analysis was performed on each of the areas, compiling all possible information in a continuous documentation process, using a speciallydesigned Access database as a storage tool. The sum of this information gave us an idea of the ecological importance of each of the locations and made selection possible based on the criteria below. Table 2. Criteria used to select the MedNet sites ‐ Key species (commercial or of biological/ecological interest)



BIOLOGICAL



‐ ‐



CBD criteria



Type of elevation or geological formation (escarpments, seamounts, canyons, trenches, etc.) ‐ Affected by waters of national jurisdiction



GEOLOGICAL ADMINISTRATIVE



‐



Jurisdictional conflicts ‐ Connection by currents, gyres



OCEANOGRAPHIC



‐



DETECTED OR POTENTIAL THREATS AVAILABLE SCIENTIFIC LITERATURE



PREVIOUS PROPOSALS



‐ ‐ ‐ ‐



Fronts Undeclared and unregulated illegal fishing Potential oil and gas prospecting Pollution Maritime traffic



‐ ‐



Bycatch



‐ ‐ ‐ ‐



Barcelona Convention - EBSA ACCOBAMS Vulnerable Habitats - EFH/SH GFCM (FRAs)



‐



Greenpeace



Biological, geological, oceanographic, etc.



After applying these criteria, a total of 159 sites were obtained and these are included in the proposal (see Figure 4). Following a spatial analysis, the locations were grouped on the basis of their proximity and by performing an adjustment according to the sea bed morphology they were transformed onto the surface. To do so, a 10x10 km grid was employed, using the ETRS89 LAEA (Lambert Azimuthal Equal Area) reference system. This grid is recommended by the INSPIRE Directive (which establishes a spatial information infrastructure in the European Community) and the European Environment Agency (EEA), since it makes it possible to Page 6 of 12 International Conference on Marine and Coastal Ecosystems (MarCoastEcos2012): increasing knowledge for a sustainable conservation and integrated management 25 – 28 April 2012, Tirana, Albania
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perform spatial analysis by means of regular cells, preserving the area of the represented elements. Moreover, another reason for using a grid of this size is to guarantee some protection for benthic communities. According to Rachor and Günther (2001), the minimum surface to achieve this goal is 100km2. The full proposal finally obtained for MedNet can be seen in Figure 5.



Figure 4. Planning units and the 159 locations selected on MedNet



Figure 5. Oceana MedNet proposal
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Analysis According to De Juan & Lleonart (2010), a network of MPAs should be representative of the diversity of habitats, permit connectivity between areas and each should be sufficiently large to enable a structured habitat and to eliminate (or mitigate) the negative influences of human activity (e.g. fishing) in surrounding areas. Furthermore, to guarantee a national/international network of MPAs in the long term, it must include pelagic and demersal areas. Moreover, the results of Hasting & Bostford (2003), in which the designs of MPAs with different objectives are compared, state that the size of the MPAs will directly depend on their purpose (biodiversity vs fishery aims). In this sense, when conservation objectives are undertaken the MPAs surface should be as large as possible. Protected surface Oceana’s principal goal with this project is to promote the achievement of the CBD target to protect 10% as soon as possible, and so build a representative, coherent, and effectively managed Mediterranean MPA network before 2020. The surface of the Mediterranean Sea being approximately 2,530,000km2, implementation of the MedNet proposal would cover a surface of 207,100km2 and thus 8.2% of its total surface. Adding in the surface already protected by existing MPAs, the 10% target would be surpassed and a total protected area of 12% would be reached (see Table 3). Thus, the main features of the proposal would be: ‐ MPAs would have a minimum surface of 200km2 and a maximum surface of 15,200km2. ‐ 50% of MPAs would surpass 1,500km2. ‐ The largest MPAs are located in the Eastern basin, which is considered the most “unprotected” and least well known. ‐ The network is mainly composed of MPAs with a size between 200 and 2,300km2, with three areas of more than 10,000 km2 located in the Eastern area. Table 3. Result of the implementation of the MedNet proposal OCEANA MEDNET Ligurian Sea Sanctuary Protected surface TOTAL



Surface (km2) 207,100 87,500 8,624 303,224



Percentage 8.2% 3.5% 0.3% 12%



Connectivity Most of the studies measuring the effectiveness of the implementation of MPA networks are based on the measurement of larval dispersion phenomena between protected areas, as genetic exchange between populations would ensure their connection. In recent years, various experiments have been carried out with regard to connectivity in MPA networks. However, there is still no generalised methodology or standard value to determine the minimum distance to ensure the effectiveness of an MPA network. The main reason for this is that it is not realistic to extrapolate to different biological communities, even less so when dealing with large-scale planning. These studies provide very different results, and even though they have been mainly performed in tropical areas, some have also been performed in the North Sea (see Table 4). Table 4. Studies on connectivity in marine protected areas AUTHOR (Year) Rachor & Günther (2001) Treml et al (2008) Planes, Jones & Thorrold (2009) Christie et al (2010)



LARVAL DISPERSAL DISTANCE (km) Up to 100 50-100 35 15-184



LOCATION North Sea Pacific Papua New Guinea Hawaii
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Figure 6. Main and secondary currents and MedNet



This is one of the main features of the Oceana proposal, as it would be the first time a network has been designed for the entire Mediterranean basin taking into account the main oceanic circulation patterns (see Figure 6). According to these authors (Table 4) the effectiveness of the network is determined by the larval dispersal patterns and therefore by their connection to local oceanic or mesoscale currents. Anyway, when selecting the MedNet sites, whether or not they are affected by currents, eddies and areas of dense water formation were considered, with the main source being Millot & Taupier-Letage’s pattern of circulation in the Mediterranean (2004), in addition to other sources (Elhmaidi et al, 2010; Lastras et al, 2010; Millot & Gerin, 2010; Domzig et al. 2009; Gerin et al. 2009; Tesi et al. 2008; Bignami et al. 2008; Van Haren et al. 2006; Millot & Taupier-Letage, 2005; Testor & Gascard, 2005; Petrenko, 2003; Salas et al. 2002; L'Helguen et al. 2002; Ruiz et al. 2002; Robinson et al. 2001). Bearing in mind previous references on MPA connectivity and using a value of 100km as the minimum distance for enabling connection between protected areas, a connectivity estimate following implementation of MedNet would be obtained. The results can be seen in Figure 7, and show that practically the entire basin would be connected by means of the Oceana proposal. Remembering the fact that the spaces included in the Natura 2000 network have not been taken into account in performing the estimation, the largest gap in protection would be found in the Lebanese waters of the Gulf of Sirte and the Tunisian waters of the Gulf of Gabes, about which hardly any information is available.



FINAL DISCUSSION According to the Convention on Biological Diversity, the aim of a global MPA network is to "Maintain, protect, and conserve global marine biodiversity through the protection of its components in a network that is biogeographically representative of ecologically coherent locations". In this sense, MedNet is posited as a minimal proposal to achieve the 10% goal established by the CBD, but at the same time is regarded as a network that is open to new incorporations, with a view to achieving the 20-30% values recommended by the main conservationist organisations. As a final conclusion, it can be stated that the basic implementation of the Oceana proposal would lead to a network of diverse, well distributed and connected MPAs, representative of the Page 9 of 12 International Conference on Marine and Coastal Ecosystems (MarCoastEcos2012): increasing knowledge for a sustainable conservation and integrated management 25 – 28 April 2012, Tirana, Albania



OCEANA MEDNET PROPOSAL FOR THE PROTECTION OF THE MEDITERRANEAN SEA



biological and geological wealth of the Mediterranean Seas, and thus the foundations would be laid for achieving the maintenance, conservation, and recovery of a unique marine space.



Figure 7. Estimated connectivity



For more information, the full Oceana MedNet report is available at http://eu.oceana.org/es/eu/que-hacemos/proteccion-de-habitats/mediterraneo/mednet/visiongeneral
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