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Critical gaps in the protection of the second largest exclusive economic zone of the world

Running head: Levels of protection matter

Highlights:

 France aims to protect 30% of its marine territory by 2022, with 1/3 in strong protection.

 The 30% target is already exceeded but Ocean basins are unevenly represented.

 Only 1.6% of French marine territory falls within fully or highly protected areas.

 80% of French full and high protection levels are concentrated in one territory  Protection levels in Metropolitan France are lower than in overseas territories.

One sentence summary: Current efforts at protecting the second largest exclusive economic zone in the world are unevenly distributed and are missing entire parts of ecosystems and Ocean basins.

Main text:

Introduction

The Ocean is critical for human society as a whole. Many Sustainable Development Goals (SDGs) benefit from achieving SDG 14 for a healthy ocean [START_REF] Singh | A rapid assessment of co-benefits and trade-offs among Sustainable Development Goals[END_REF][START_REF] Claudet | A Roadmap for Using the UN Decade of Ocean Science for Sustainable Development in Support of Science, Policy, and Action[END_REF]. However, local and global assessments consistently show that Ocean stressors are increasing [START_REF] Jouffray | The Blue Acceleration: The Trajectory of Human Expansion into the Ocean[END_REF], with direct exploitation of organisms, and fishing as the most impactful stressor [START_REF]Summary for policymakers of the global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services[END_REF]. While new social norms should be developed to foster sustainable development pathways [START_REF] Butchart | Global biodiversity: Indicators of recent declines[END_REF]6], adaptation and mitigation strategies are still needed. Marine protected areas (MPAs) are an effective area-based management tool in this respect and can help to reach both ecological and social outcomes [START_REF] Halpern | Placing marine protected areas onto the ecosystembased management seascape[END_REF][START_REF] Lubchenco | Making waves: The science and politics of ocean protection[END_REF][START_REF] Reimer | Benefits and gaps in use of area-based management tools for the ocean Sustainable Development Goal[END_REF]. Member States Parties to the Convention on Biological Diversity (CBD) agreed to cover 10% of their coastal and marine waters with MPAs by 2020 [START_REF] Cbd | COP 10 (Decision X/2 Strategic Plan for Biodiversity 2011-2020) Convention on Biological Diversity[END_REF]. While this target has not been met [START_REF] Maxwell | Area-based conservation in the twenty-first century[END_REF], Member States Parties to the CBD are now discussing options to raise their ambition and to cover at least 30% by 2030.

While the science supporting the usefulness of MPAs was mostly based on fully protected areas [START_REF] Lubchenco | Plugging a hole in the ocean: The emerging science of marine reserves[END_REF][START_REF] Claudet | Marine reserves: Size and age do matter[END_REF][START_REF] Lester | Biological effects within no-take marine reserves: A global synthesis[END_REF], where all extractive activities are forbidden, the most recently established MPAs to meet the CBD Aïchi target 11 are partially protected [START_REF] Claudet | Six conditions under which MPAs might not appear effective (when they are)[END_REF][START_REF] Sala | Assessing real progress towards effective ocean protection[END_REF]. Partially protected areas are often preferred over fully protected areas as they can satisfy access to a broader range of users. However, partially protected areas often lead to a concentration of allowed uses, even if regulated [START_REF] Zupan | How good is your marine protected area at curbing threats?[END_REF][START_REF] Mazaris | Threats to marine biodiversity in European protected areas[END_REF], thus sometimes threatening biodiversity more than in unprotected areas [START_REF] Barnes | Prevent perverse outcomes from global protected area policy[END_REF][START_REF] Dureuil | Elevated trawling inside protected areas undermines conservation outcomes in a global fishing hot spot[END_REF].

A recently developed regulation-based classification system for MPAs, now part of the Blue Parks awarding system (https://marine-conservation.org/blueparks/) and integrated within the MPA Guide (www.protectedplanet/c/mpa-guide), allows for MPAs to be classified and compared according to the potential impacts on species and habitats authorized activities can have [START_REF] Horta E Costa | A regulation-based classification system for Marine Protected Areas (MPAs)[END_REF]. An assessment of published literature on MPA effectiveness at the global scale with the application of this classification system showed that, on average, MPAs delivered ecological benefits only for full protection (where all forms of extractive activities are excluded) or high protection (allowing only infrequent use of some types of non-industrial, highly selective, low impact, recreational, commercial or subsistence fishing gears) [START_REF] Zupan | Marine partially protected areas: drivers of ecological effectiveness[END_REF]. A regional assessment in Hawaii showed the same pattern [START_REF] Friedlander | Characteristics of effective marine protected areas in Hawaiʻi[END_REF]. Protection levels are therefore a good indicator of MPA performance [START_REF] Zupan | Marine partially protected areas: drivers of ecological effectiveness[END_REF] and can thus be used to assess conservation strategies over large spatial scales [START_REF] Claudet | Underprotected Marine Protected Areas in a Global Biodiversity Hotspot[END_REF].

France is a major actor for marine conservation. Due to its numerous Overseas Territories scattered across the Ocean (but the Arctic basin; Figure 1), France possesses the second largest exclusive economic zone (EEZ) in the world after the USA, covering 10,193,037 km², approximately 8% of the total surface of all countries' EEZs. Following the release of the IPBES Global Assessment Summary for Policymakers [START_REF]Summary for policymakers of the global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services[END_REF] in Paris on May 6 th 2019, French President Macron called for an increase in MPAs, with respect to both coverage and levels of protection, in France's coastal and marine waters. This commitment was articulated at the first Ecological Defense Council held in Paris, on May 23 rd , which aimed to set guidelines for the ecological transition, including the preservation of biodiversity. France's target is now to reach 30% of protected territory by 2022, for which one third shall have a strong protection status [START_REF] Claudet | France must impose strict levels of marine protection[END_REF]. In early 2019, France officially declared to the CBD 23.57% of its coastal and marine territory was under protection (French Agency for Biodiversity, 2019). The challenge is thus whether the new MPAs will hell help protect potential underrepresented territories and ecosystems and whether the levels of protection of the so-called "strong" protection will be sufficient enough to deliver the expected benefits to biodiversity.

<insert Figure 1 here> Here, with a focus on France, which covers a large portion of global marine biodiversity within its EEZ [START_REF] Costello | A census of marine biodiversity knowledge, resources, and future challenges[END_REF][START_REF] Tittensor | Global patterns and predictors of marine biodiversity across taxa[END_REF], which hosts a range of human pressures [START_REF] Halpern | Spatial and temporal changes in cumulative human impacts on the world's ocean[END_REF], and which features an extensive system of MPAs with more than 564 protected sites, we critically assess whether the country's current conservation efforts and it's new quantitative and qualitative targets are appropriately strategized to deliver ecological benefits.

Methods

We complied information on legally binding MPAs from the French Agency for Biodiversity portal (http://www.amp.afbiodiversite.fr/accueil_fr/ressources, 2020), the most complete database on French MPAs. In the case of protected areas non-strictly marine, only the marine part was kept. All identified 524 MPAs included in our study are reported to the CBD, thus counting toward international biodiversity conservation targets. In the case of multiple-zone MPAs (n=20), MPAs were considered at the zone level. We then collected information on allowed or prohibited activities from legal texts, management plans and personal communication with MPA managers. Specific information from Natura 2000 sites was also obtained from the European Environment Agency official website (https://www.eea.europa.eu/data-and-maps/data/natura-10), but we cross-referenced it as in many cases the information was outdated.

We then classified all MPAs, or zones in the case of multiple-zone MPAs, using the regulation-based classification system [START_REF] Horta E Costa | A regulation-based classification system for Marine Protected Areas (MPAs)[END_REF]. We thus obtained a protection level for each of the 524 MPAs (or 564 zones).

Assigning a protection level to an MPA using the regulation-based classification system [START_REF] Horta E Costa | A regulation-based classification system for Marine Protected Areas (MPAs)[END_REF] consists in walking through a decision tree, answering a maximum of four questions about the authorized uses within the MPA. MPA protection levels range from Fully Protected, where no form of extractive activities are present, Highly Protected, Moderately Protected, Poorly Protected, to Unprotected, where activities with the greatest impact on species and habitats are not restricted inside the MPA. In the case of MPAs which lacked a legal text or management plan in which regulations were established, we assigned the MPAs to an additional non-regulated category.

Existing georeferenced information in the French Agency for Biodiversity portal was used. When missing, in multiple instances, and for almost all zoning schemes in the case of multiple-zone MPAs, additional information was obtained as detailed above for the regulations. To avoid overestimating the total area covered by protection we removed overlapping areas, keeping only those conferring the strongest levels of protection for each overlap. Exclusive Economic Zones were retrieved from Flanders Marine Institute, Maritime Boundaries Geodatabase, version 10 (2018; Available online at https://doi.org/10.14284/319). Marine habitat maps were retrieved from the European Environment Agency European Nature Information System (EUNIS), Version 2007 (http://eunis.eea.europa.eu/habitats.jsp.

All analyses were conducted using QGIS v.2.18.0 and R [START_REF] Core | R: A Language and Environment for Statistical Computing[END_REF]. Maps were generated using rworldmap [START_REF] South | rworldmap : a new R package for mapping global data[END_REF], sf [START_REF] Pebesma | Simple Features for R: Standardized Support for Spatial Vector Data[END_REF] and tmap [START_REF] Tennekes | tmap : Thematic Maps in R[END_REF] packages. Figures were created using tidyr [START_REF] Wickham | tidyr: Tidy Messy Data[END_REF] and ggplot2 [START_REF] Wickham | ggplot2[END_REF] packages.

Results and Discussion

France has a long history of marine protection, with the first marine protected area (MPA) established in the 1940's (Figure 2). While early MPAs often contained a portion under full protection, these segments were typically few and small in size. A significant increase in number and size followed the creation of the French Marine Protected Area Agency in 2006 (Figure 2). This agency has now been integrated within the new French Agency for Biodiversity, established in 2020, and in charge of operationalizing the French strategy for MPAs.

<insert Figure 2 here> As of mid-2020, France has already reached its 30% target. Currently, 33.7% of France's coastal and marine waters are under some level of protection. This figure is much higher than the global level, with the United Nations Environment Program's World Conservation Monitoring Centre (WCMC) and the International Union for the Conservation of Nature (IUCN) reporting 6.97% of global ocean protection as of 2017 [START_REF] Sala | Assessing real progress towards effective ocean protection[END_REF]. In France, contrary to other parts of the world where paper parks can represent a large portion of declared efforts [START_REF] Claudet | Underprotected Marine Protected Areas in a Global Biodiversity Hotspot[END_REF][START_REF] Pieraccini | Beyond marine paper parks? Regulation theory to assess and address environmental non-compliance[END_REF][START_REF] Gill | Capacity shortfalls hinder the performance of marine protected areas globally[END_REF], only 3.3% of the areas designated as MPA cannot be considered implemented as no management plan or legal text could be found. However, more than 10% of the area declared as protected, although often actively managed, does not provide restrictions on activities that can impact biodiversity (Figure 3). Hence, for 13.5% of the French protected areas there is no difference in regulations between the inside and the outside. Full and high protection, known to deliver ecological benefits [START_REF] Zupan | Marine partially protected areas: drivers of ecological effectiveness[END_REF][START_REF] Friedlander | Characteristics of effective marine protected areas in Hawaiʻi[END_REF], cover only 1.58% of France's coastal and marine waters, close to an order of magnitude below the 10% target of "strong" protection for 2022.

One of the most striking results of our assessment is that the global figures (across France's global EEZ) hardly depict the situation in each specific ocean basin, emphasizing the need for France's integrated target to be locally or regionally deployed in each ocean basin. Further, the overall effort is greatly unbalanced since more than half of total marine protection, and more than 80% of full and high protection, lay in French Southern and Antarctic Lands' waters (Figure 4; Figure 5).

In Metropolitan France, while 59.1% of the French Mediterranean is covered by MPAs, full and high protection represent only 0.09% and 0.01% of the basin, respectively. The pattern is similar in the other Metropolitan France basin, the French Atlantic -Channel -North Sea basin, where while MPAs represent up to 39.5% of its surface, only 0.005% and 0.003% are under full and high protection, respectively. If France's 10% target of "strong" protection was designed to only capture full and high levels of protection, and was only adopted per Ocean basin rather than at the global EEZ scale, France's two metropolitan Ocean basins would fall short of meeting the target by two to three orders of magnitude. In other words, full and high protection of the Mediterranean and Atlantic -Channel -North Sea basins should be increased by 100 and 1,000 fold, respectively.

In France, the EEZ of some territories may be embedded at 100% within an MPA (e.g. Mayotte in the Indian Ocean and all of the French Caribbean Islands), but with protection levels conferring only poor protection (Figure 5). Others, like Clipperton, in the Pacific Ocean, are covered only by full protection (Figure 5). It should be noted that the strongest levels of protection occur in those territories that are both the most remote from urban centers and where France sovereignty is disputed with other countries, such as Clipperton with Mexico and some islands of the French Southern and Antarctic Lands with Madagascar. While these areas host remarkable ecosystems that clearly deserve full and high protection [START_REF] Friedlander | Marine biodiversity from zero to a thousand meters at Clipperton Atoll (Île de La Passion), Tropical Eastern Pacific[END_REF][START_REF] Quétel | Iles Eparses (SW Indian Ocean) as reference ecosystems for environmental research[END_REF], the overrepresentation of the strongest levels of protection in those areas might reflect geopolitics [START_REF] Leenhardt | The rise of large-scale marine protected areas: Conservation or geopolitics?[END_REF] and ease of establishment [START_REF] Devillers | Reinventing residual reserves in the sea: Are we favouring ease of establishment over need for protection?[END_REF].

<insert Figure 4 here> <insert Figure 5 here> Circles are ranked horizontally along an increasing gradient of the proportion of fully and highly protected area against the coastal and marine waters area in each region/territories.

The CBD Aichi target 11 stipulates that protected areas have to be "ecologically representative" [START_REF] Cbd | COP 10 (Decision X/2 Strategic Plan for Biodiversity 2011-2020) Convention on Biological Diversity[END_REF].

In France, we have seen that marine ecoregions (or Ocean basins) are not equally nor evenly protected (Figure 4, Figure 5). The pattern is the same within Ocean basins. Among marine habitats, coral reefs are by far the most protected. France aims to protect 75% of its coral reefs by 2021 and 100% by 2025 (Plan Biodiversité). As of 2020, 65.2% of French coral reefs falls within an MPA (Figure 6). However, the protection levels vary greatly from one territory to another with, for instance, 86.9% and 83.9% of coral reefs within full and high protection in Saint-Barthélemy and Saint-Martin, respectively, while The larger the coral reef extent in a given territory, the lower the protection level. <insert Figure 6 here> In the French Mediterranean Sea, rocky substrates are the marine habitats that receive the most, if not all, full and high protection (Figure 7). However, the fraction of these habitats protected under such regimes remains low, with 2.7% of rocky substrates under full or high protection status. Only 1.43% of subtidal soft bottoms are covered by full or high protection. Deep habitats, while particularly vulnerable and valuable [START_REF] Davies | Preserving deep-sea natural heritage: Emerging issues in offshore conservation and management[END_REF], never receive similar full or high levels of protection. In the French Atlantic -Channel -North Sea basin, only intertidal habitats (mostly sandy habitats) receive some full or high protection (Figure 7). None of the other habitats harbor differences in regulations for potentially impactful use between inside and outside the protected areas. <insert Figure 7 here> Here, we mostly assessed the representation component of the CBD Aichi target 11 and the new French strategy for MPAs. Other aspects such as effective and equitable management, or connectivity, are also critical in the delivery of ecological and social outcomes [START_REF] Harrison | A connectivity portfolio effect stabilizes marine reserve performance[END_REF][START_REF] Ban | Well-being outcomes of marine protected areas[END_REF][START_REF] Gill | Social Synergies, Tradeoffs, and Equity in Marine Conservation Impacts[END_REF]. Such information is still lacking in many regions of the world [START_REF] Meehan | How far have we come? A review of MPA network performance indicators in reaching qualitative elements of Aichi Target 11[END_REF]. While close to half of the MPAs globally are not implemented but only proposed or designated [START_REF] Sala | Assessing real progress towards effective ocean protection[END_REF], we identified only 1% of France's coastal marine waters within MPAs without legal or management texts. While this does not reflect the effectiveness of management, nor the compliance levels, France's determination to achieve effective management can be observed through the increasing number of French MPAs on the IUCN Green List or receiving a Blue Parks award (formally Global Ocean refuge System) [START_REF] Morgan | How much of the ocean is protected?[END_REF][START_REF] Wells | Using the IUCN Green List of Protected and Conserved Areas to promote conservation impact through marine protected areas[END_REF]. President Macron's ambitions to further develop and expand France's MPAs is very promising news for biodiversity conservation. However, to translate this desire into the delivery of tangible benefits depends directly on the sub-targets and clear definitions that are attached to these protection levels.

First, and most importantly, in order to avoid to repeat the deep gaps between MPA coverage and effective protection levels such as in the under-protected Mediterranean Sea [START_REF] Claudet | Underprotected Marine Protected Areas in a Global Biodiversity Hotspot[END_REF], it is of utmost importance to ensure the actual protection levels behind the 10% "strong" protection can lead to a sea use change that is meaningful for biodiversity conservation [START_REF] Claudet | France must impose strict levels of marine protection[END_REF]. In this respect, we advocate that France adopts the recently developed international standards for MPA classification, such as the regulation-based classification system for MPAs [START_REF] Horta E Costa | A regulation-based classification system for Marine Protected Areas (MPAs)[END_REF], now integrated in the soon to be released MPA Guide (www.protectedplanet.net/c/mpa-guide), where full and high protection are the levels recognized to deliver the benefits MPAs are expected to deliver [START_REF] Lubchenco | Making waves: The science and politics of ocean protection[END_REF][START_REF] Claudet | Marine reserves: Size and age do matter[END_REF][START_REF] Lester | Biological effects within no-take marine reserves: A global synthesis[END_REF][START_REF] Zupan | Marine partially protected areas: drivers of ecological effectiveness[END_REF][START_REF] Roberts | Marine reserves can mitigate and promote adaptation to climate change[END_REF][START_REF] Lorenzo | Assessing spillover from marine protected areas and its drivers: A meta-analytical approach[END_REF][START_REF] Edgar | Global conservation outcomes depend onmarine protected areas with five key features[END_REF]. France is currently using case specific criteria to define strong protection (called Measure M003), which is typically not more restrictive than the simple definition of an MPA according to the standards of the International Union for the Conservation of Nature (https://www.iucn.org/commissions/world-commissionprotected-areas/our-work/marine/marine-protected-areas-global-standards-success).

Second, unless we consider that the French 2022 30% target is already met, as is the case when computed over the whole French coastal and marine waters, this quantitative areal target (together with its "strong" protection counterpart) should only be considered met if reached for each French ocean basin. Only this would ensure ecological representativeness [START_REF] O'leary | Effective Coverage Targets for Ocean Protection[END_REF] and would help to distribute the socio-economic benefits of conserving biodiversity more evenly across French territories [START_REF] Ban | Well-being outcomes of marine protected areas[END_REF].

As in other parts of the world, where weak regulations cannot deliver ecological outcomes [START_REF] Dureuil | Elevated trawling inside protected areas undermines conservation outcomes in a global fishing hot spot[END_REF][START_REF] Magris | Marine protected areas: Just for show?[END_REF][START_REF] Cramp | Beware silent waning of shark protection[END_REF],

or where protected areas are not properly resourced or managed [START_REF] Gill | Capacity shortfalls hinder the performance of marine protected areas globally[END_REF][START_REF] Rife | Insights on networks of "paper park" marine protected areas[END_REF], it is important to ensure that the race to meet key biodiversity targets does not lead us to a false sense of security about appropriate actions being undertaken [START_REF] Lemieux | How the race to achieve Aichi Target 11 could jeopardize the effective conservation of biodiversity in Canada and beyond[END_REF][START_REF] Agardy | Dangerous Targets' revisited: Old dangers in new contexts plague marine protected areas[END_REF][START_REF] Devillers | Canada's uncharted conservation approach[END_REF][START_REF] Visconti | Protected area targets post-2020[END_REF]. We believe that classifying MPAs according to their protection levels, such as we did here, is a much needed step towards shedding light on our actual insufficient efforts at managing human uses of nature [START_REF] Costello | Biodiversity conservation should focus on no-take Marine Reserves: 94% of Marine Protected Areas allow fishing[END_REF]. We hope this will translate into a greater desire by our policy-makers to establish and appropriately manage MPAs with protection levels that are able to deliver tangible benefits for biodiversity conservation [START_REF] Adams | Weighing the benefits of expanding protected areas versus managing existing ones[END_REF]. To truly fill the gaps in the protection of the second largest exclusive economic zone of the world, appropriate levels of protection in all Ocean basins are critical to protect our ocean, its biodiversity and to sustain the livelihood of millions of people.

Acknowledgements

We thank Vincent Toison for the French Agency for Biodiversity fur useful discussions on assignations of protection levels on some specific MPAs. We wish to thank the Ocean and Climate Platform who facilitated discussion about those results with French authorities prior of their publication. We also thank Barbara Horta e Costa, Karim Erzini and Emanuel Gonçalves for the role they played in the development of the Regulation-Based Classification System.

Funding

Support for this project was provided by Agence Nationale de la Recherche (ANR-14-CE03-0001-01) and The Pew Charitable Trusts.

Figure 1 :

 1 Figure 1: France's coastal and marine waters within its economic exclusive zone across the global Ocean.

Figure 2 :

 2 Figure 2: Evolution of the coverage and protection levels of French marine protected areas through time. Colors correspond to the protection level within marine protected areas.

Figure 3 :

 3 Figure 3: Coverage the different levels of protection in France's coastal and marine waters. Colors correspond to the protection level within marine protected areas. Portions of exclusive economic zone not covered by a marine protected area are depicted in grey. For each territory or region, both the total coverage of marine protected area and coverage of only full and high protection are highlighted.

Figure 4 :

 4 Figure 4: Distribution of the different levels of protection in France's coastal and marine waters across France's Ocean basins. Percentages below the progress bars indicate the overall percent cover of protection in the corresponding grouping, percentages in the colored pie-charts show how the different levels of protection are distributed in the corresponding grouping.

Figure 5 :

 5 Figure 5: Distribution of protection levels per French territory. The area of the coastal and marine waters of each French territory or region is depicted by a grey circle in a logarithmic scale, within which the proportion of the different levels of protection (relative to the corresponding coastal and marine waters surface area) are depicted by circles of different colors.

Figure 6 :

 6 Figure 6: Proportion of coral reefs within marine protected areas, by protection level, in France's overseas territories. Black percentages show how much of the corresponding habitat is protected by any protection level. Colored percentages show how much of the habitat is protection by full and high protection levels.

Figure 7 :

 7 Figure 7: Proportion of French Mediterranean, Atlantic, Channel and North Sea basin habitats within marine protected areas, by protection level. Black percentages show how much of the corresponding habitat is protected by any protection level.Colored percentages show how much of the habitat is protection by full and high protection levels.