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From March 30—April 3, 2009, more than 200 marine mammal protected area (MMPA) researchers and managers and representatives of government departments and conservation groups from 40 countries met in Maui, Hawaii, to explore how they might build networks of people, institutions and protected areas to advance the conservation of marine mammals and their habitat.

The overall conference theme of “networks: making connections” was explored in three conference threads focusing on (1) design, (2) management and (3) networking for the future of MMPAs and MMPA networks.  These thematic strands were realized through a combination of talks and panels in a plenary symposium, followed by workshops, training sessions, posters and films.

The first symposium thread on design of MMPAs and MMPA networks established that there is a growing number of MMPAs but that their effective coverage of important or critical habitat of the many wide-ranging species of marine mammals remains slight. A few networks are in the early stages of development, including a sister sanctuary relationship between the US and the Dominican Republic for humpback feeding and breeding areas, but the network possibilities remain largely unrealized. There are substantial benefits in terms of exchange of knowledge and resources, as well as providing better protection for marine mammals. Engagement is also needed with the larger MPA community at national, regional, and international levels. 

In terms of management, many MPAs have been slow to set up effective management plans with monitoring regimes. To be effective, management must be continuous and science-based, incorporate ecosystem-based management and monitoring, take account of socioeconomic concerns and larger environmental issues, particularly those related to fisheries, and include public participation with educational programs. To meet such challenges, political will is essential. Many management approaches have been tried, including time-area closures, permitting/licensing mechanisms, targeted research, and various educational tools. These approaches need to be evaluated and shared. Strategies for ensuring funding and achieving success on a low budget are equally important. Considerable energy was devoted to the problem of how to measure management effectiveness. Adaptive management is considered an important tool but MMPAs should still be established with the best possible management from the beginning.

The third strand looked to the future and included, among other things, newer approaches for pelagic and high-seas MMPAs based on monitoring dynamic and ephemeral ocean systems as well as discussion of ocean zoning outside MMPA networks, which becomes more important with accelerating exploitation of pelagic waters and the high seas. Regional scale spatial management, using comprehensive ocean zoning, could help address threats throughout the extensive range of marine mammals. Protecting marine mammals as umbrella species can result in conservation measures to protect whole communities and ecosystems, and as such can be seen as investments in maintaining marine biodiversity and ocean health, but this can only work if threats are adequately understood and if management is truly tailored to the threats. In the brave new world of ocean zoning, the focus should remain on threats, and not revert to cookie-cutter approaches to MPAs, in the hope that they will solve every conservation problem. This consideration of marine mammals leading to broad conservation measures provided an added value to the ICMMPA which transcended the discussions of marine mammal protection alone.

The high seas was touched on in various presentations in terms of MPA design, management, legal aspects and incorporation into networks. Representing about half of the world ocean, the high seas provide habitat for many marine mammal species, though this area, due to its distance from land, is much less studied than coastal and nearshore areas. Currently, the IUCN WCPA High Seas Task Force, the RAC/SPA in the Mediterranean and other regional scientific and conservation bodies are starting to use scientific criteria from the biogeographic classification system of the Convention on Biological Diversity (CBD) to identify ecologically or biologically significant areas in need of protection with the idea of creating functioning MPA networks on the high seas. Greatly accelerated research on marine mammal critical habitat is essential for this process. Consideration is being given to making the “High Seas” the theme for the next ICMMPA conference planned for France in 2012.

MPA designers, planners and managers must continue to engage stakeholders, indigenous peoples, and the public through partnership, consultation, education and outreach to build constituencies of support for MPA networks. There is great potential for incorporating cultural practices (indigenous, historical and modern) in planning and managing MPAs. It is important that costs and benefits be distributed fairly among stakeholders.

Various elements can lead to the formation of MMPA networks, including: 

• legal obligations created from regional or global agreements (eg, the Barcelona and Cartagena conventions, the CBD, etc.),

• marine mammals migrating across various jurisdictions (eg, the Latin American cetacean network)

• requirements under national policies (eg, New Zealand) 

• the need for standardized monitoring throughout the range of a species or population (eg, US national marine sanctuaries)

• the desire to gather data to support a common decision (eg, support for sanctuaries within the IWC)

• critical habitat protection (eg, 33 sites identified in Mexico)

• creating sister MPAs to share expertise and lessons learned, and

• fulfilling the desire to connect people and institutions.

In addition to the symposium, six workshops focused on criteria and mapping for critical habitat areas, getting stakeholders to talk to each other, exploring the role of culture in managing MMPAs, and creating regulations that work.

A special workshop and several talks were also devoted to monk seal conservation. The conference was fortunate to have a number of the world’s monk seal experts in attendance, with problems and good conservation outcomes that could be shared from the Mediterranean, Madeira and Hawaii.

Training sessions covered marine mammal stranding, entanglement and health assessments, monitoring MMPAs (check-up and review), management planning, naturalist training and the role of education in the community and on the water.

The location of the conference in the middle of the Pacific was timely and appropriate. In January, the US had designated 3 new large MPAs in its Pacific territories and over the past few years, the number and size of MPAs had increased dramatically. To date, 7 of the 8 largest MPAs in the world are in the Pacific, and 11 of the top 15. In terms of highly protected, IUCN Category I areas, the region includes 4 of these, among the most highly protected MPAs in the world. It was recognized that the Hawaiian Islands Humpback Whale National Marine Sanctuary, the host and location of the conference, had been a pioneer MPA in the region and partly through its efforts with the collaborative international SPLASH program (Structure of Populations, Levels of Abundance and Status of Humpbacks) and SPWRC (South Pacific Whale Research Consortium), had contributed to the impetus for the conference and for the idea of solidifying and improving nascent networks in the Pacific.

Key recommendations, statements and comments emerging from the conference were as follows:

· An urgent worldwide effort must be made to identify and define important marine mammal habitats and hot spots. Then this information must be mapped with other species and eco-geographic data to assist in the design and creation of MPA networks in national waters and on the high seas, working through national governments as well as various regional and international fora. Critical habitat is not defined simply as an area of high animal density. Less densely occupied areas may be more critical to survival, depending on behavior and population/stock structure, and whether threats in these areas have an impact on the population. Therefore not only critical habitat but also threats and human activities must be mapped.

· The use of global databases covering environmental, oceanographic and marine species may assist progress in the identification of critical habitat and implementation of MPAs, but it needs to be “ground-truthed” against more local data and/or through an expert body using, for example, a Delphic process to arrive at proposed MPAs.

· Threats to species and habitats may occur outside of an MPA, so it is important to look “outside the box”. It may be possible for MMPAs to act as catalysts, partners or support for regional, national and international impact research and mitigation strategies.

· Bycatch is a key threat to marine mammals worldwide. If fishery regulations do not solve the problem of entanglements, MMPAs with no-fishing zones could be alternatives to regular fishery management.

· For management, advisory councils can be used as part of a strategy for effectively engaging stakeholders. Expert advisory groups can help ensure that appropriate scientific expertise is applied to the design of research projects and monitoringprograms.

· More attention must be devoted to management plans: developing and updating them to make them more effective and sharing “best practices” to guide future work, as well as developing effective methods for evaluation, and then sharing successes and failures in terms of measuring management effectiveness.

· Guidance needs to be developed for integrating traditional marine management tools with MMPAs/MMPA networks to achieve conservation. Which tools are best applied, alone or in combination, under what circumstances? 

· In terms of establishing MMPAs and levels of protection and zoning, marine mammal scientists should not be forced to become advocates. Rather, they should present trade-offs and choices so that decision makers can evaluate options.

· As part of networking, a strong effort should be made to transfer essential skills and resources to researchers and management staff in less developed countries, thus increasing their capacity to obtain the data necessary to develop and effectively manage MMPAs. A website with extensive resources and mentoring contacts should be set up as part of this, and teams of experts in the various aspects of MMPAs and network building could visit sites in order to teach and help measure effectiveness.

· The Conference supported the research goals and, in particular, the cooperative approach of the Southern Ocean Research Program (SORP).

· MMPAs should become centers for research innovation and creativity in terms of solving marine mammal conservation problems, and the knowledge thus generated should be shared as widely as possible. (Good examples are the development of acoustic monitoring at Stellwagen Bank and the suite of techniques used to study as well as to help free gear-entangled humpback whales.)

· Additional points of relevance to the high seas can be found in Appendix 1.

The conference concluded with the announcement of a new potentially trilateral sister sanctuary relationship, with discussions underway between the conference host Hawaiian Islands Humpback Whale National Marine Sanctuary, the Glacier Bay National Park in Alaska, and the Komandor Islands State Biosphere Reserve in Russia, all of which are visited by some of the same individual humpback whales migrating between their tropical breeding area and cold-water feeding grounds.

The ICMMPA will maintain a continuing presence on the www.icmmpa.org website and the steering committee will coordinate with the newly formed French Agence des Aires Marines Protégées regarding plans for the next ICMMPA, tentatively planned for late 2011, or 2012.

Appendix 1: Additional points related to High Seas criteria, MPA design and establishment, and the value of MPA networks taken from symposium presentations, panel discussions and workshops at the ICMMPA, Hawaii, Apr 2009
• Spatial modeling incorporates data on the environment to predict relative density of organisms based on their preference for habitats defined by combinations of environmental covariates. It allows areas to be identified as candidate MPAs based on the best description of distribution available, as informed by features of the habitat that have been shown to be important. The spatial modeling approach represents a great improvement over approaches that rely simply on measures of animal occurrence, such as distribution maps or encounter rates. When combined with line-transect sampling (called the model-based method), spatial modeling becomes an alternative technique to conventional line-transect sampling (design-based method), suitable for estimating abundance of biological populations from surveys that have not been designed to achieve equal coverage probability. Modeling allows the identification of contiguous areas of highest predicted relative densities, and this, in turn, makes it possible to design potential MPA boundaries that incorporate predicted proportions of relative abundance. It also allows areas with apparently good habitat but few sightings due to low search effort to be identified and further explored. Models can be refitted to incorporate new sightings and additional environmental data, thereby clarifying preferences (and associated mechanisms) and exploring possible changes in habitat preferences. Reassessing the relationships between relative abundance and environmental covariates is one way to monitor MPA effectiveness. 

• Differences in scale and predictability distinguish highly dynamic pelagic systems from the terrestrial and benthic systems where wildlife reserves were first implemented. As in more static systems, many pelagic species use predictable habitat to breed and forage. In principle, MPAs could be designed to protect breeding and foraging aggregations of pelagic organisms. However, designing and implementing spatially explicit protective measures will require a sophisticated understanding of the physical mechanisms that influence formation and persistence of such aggregations. To this end, pelagic habitats can be classified according to their dynamics into three broad categories: static, persistent and ephemeral. While traditional reserve designs may be effective in static habitats, many important pelagic habitats are neither fixed nor predictable. Thus, pelagic protected areas will require novel concepts and designs, such as dynamic boundaries and extensive buffers, defined by the location and extent of specific ocean features.

• The high seas are vulnerable to human activities but are currently underrepresented by protected areas when compared to terrestrial and near-shore marine environments. Thus, there is a growing movement within the conservation community to increase measures, such as MPAs, that can ensure protection of the largely undiscovered but important biodiversity of the high seas, including marine mammals. Experience with existing transboundary MPAs under national jurisdiction can provide lessons relevant to the establishment of high-seas MPAs. 

• Well-managed protected areas can be effective tools for protecting cetaceans and their habitat from the cumulative and synergistic impacts of noise and other anthropogenic stressors. Noise is a transboundary pollutant capable of affecting vast areas and whole ecosystems. Documented responses of cetaceans to human-generated underwater sound include cessation of vocalizations, reduced foraging, abandonment of habitat, and stress. In some circumstances, exposure to noise can even lead to death. The most significant sources of anthropogenic sound in the marine environment are underwater explosions, seismic surveys used to find and characterize oil and gas deposits, shipping, naval sonar, and oceanographic experiments. 

• Very few existing MPAs that contain cetacean habitat are large enough to confer substantial protection from some noise sources. Spatio-temporal restrictions have been implemented in some areas to address concerns about specific noise sources. Especially in the case of MPAs inhabited by noise-sensitive cetacean species engaged in critical behavior such as feeding or breeding, and which are presently threatened by noise or are expected to be in the future, managers should incorporate noise considerations into their management plans through, for example, the use of buffer zones. International or national (EEZ) cetacean sanctuaries, or areas without formal protection, could add noise-related spatio-temporal restrictions to their array of protection measures. Diversion of shipping lanes or limits on ship speed also may reduce the exposure of cetaceans to noise. Long-term visual and passive acoustic monitoring of cetaceans, and acoustic monitoring of noise levels, are particularly important in MPAs.

• A major challenge in MPA design is to accommodate diverse oceanic habitats (static, persistent, or ephemeral) that are critical for marine mammals and their food webs, which requires spatially explicit marine zoning and conservation. Upper trophic-level oceanic predators make their living in a vast, dynamic, and heterogeneous environment although at any one time they may be concentrated within relatively small-scale foraging areas of only tens or hundreds of square kilometers. They respond to changes in water mass, productivity, and prey availability. In principle, MPAs could, and should, be designed to protect “predictable” concentrations of predators. Size alone will not necessarily accomplish this. Rather, it may require scale-explicit management and the incorporation of dynamic metrics.

• To identify aggregations or hotspots, it is necessary to examine spatial and temporal (seasonal and annual) variability. This requires one to address a hierarchy of scales, from the species to the population to the individual level. Hotspot definitions may reflect this, as follows:

· Species hotspot: foraging ground or migratory route;

· Food web hotspot: defined by energy transfer to predators –

· Standing stock or aggregation

· Indicator species with high energetic requirements (e.g., alcids, balaenopterid whales);

· Ecosystem hotspot: locality of high biodiversity –

·  Ecotone or “transition zone”

· Area of high species richness and diversity.

• Spatial scaling in seabirds (for example) can range from ocean productivity (macro-scale analysis of standing stocks over thousands of kilometers) to water mass distributions (meso-scale analysis of community structure over hundreds of kilometers) to prey availability and concentration (coarse-scale analysis of abundance over tens of kilometers). One approach to analysis is to use all available data to establish the presence or absence of a species, then to use the presence-only subset of the data to explore where and when high abundance (concentration) of the species occurs. The entire species range might be appropriate for diffuse management measures (e.g., limits on types of gear or fishing practices) and monitoring, while concentrations are used for focused management (e.g., MPAs and spatio-temporal fishing closures).

• In order to design MPAs with ecologically meaningful boundaries, it is desirable to consider multiple species with various characteristics in common, particularly with respect to distribution, movements, and threats. Behavior and social systems should also be taken into account in attempting to identify “critical habitat” for the species of greatest interest and concern. Results of spatial (and other) modeling should be integrated into survey design as much as possible.

• Much more attention should be given to dynamic physical and biological features of the marine environment when designing MPAs or other spatially explicit management measures (Turtle Watch provides a good example of this).

• Corridors have been largely neglected in the design of MPAs for marine mammals. Instead, the focus has tended to be on boxes drawn around “hotspots” of animal occurrence, often taking into account the feasibility of designation in terms of political, economic, and social considerations. However, corridors used by marine mammals as they migrate or move between “hotspots” can be critically important to long-term population viability. Corridors may be amenable to management as dynamic protected areas or protected through other temporally and spatially explicit management measures.

• Good planning (investing 10% of funding for survey design) and employing a variety of survey techniques can help achieve a more nearly comprehensive understanding of cetacean (marine mammal) critical habitat. There is a need for excellent survey design and for understanding population structure, behavior, and threats as well as sighting locations. (A working group was convened to draft a “toolkit” for collaborative research techniques that could be used to investigate questions related to cetacean (or marine mammal) habitat.)

• It is important that social, cultural, political, and economic factors be taken into account when designing MMPAs, but the primary role must remain to conserve species and ecosystems.

Please consider this a draft working document for information only. The complete set of proceedings from the First International Conference on Marine Mammal Protected Areas will be available in October on http://icmmpa.org
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