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Abstract

Marine protected areas are coastal or offshore marine areas managed to protect the natural and/or cultural resources of a particular place. MPA networks, a more recent development, are systems of MPAs designed to increase protection to a geographic area. There can me numerous goals of MPAs, though they are mainly related to conservation (e.g., biodiversity conservation, protection of a rare species), or sustainability (e.g., fisheries management, recreation). This module introduces MPAs, including the costs and benefits, relations to biodiversity and fisheries management, and their design and implementation, with a look towards how MPAs can be more effective in the future. 
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[bookmark: _Toc25835833]What is a marine protected area?

A marine protected area (hereafter MPA) is a coastal or offshore marine area managed to protect the natural and/or cultural resources of a particular place.  MPA networks are systems of individual MPAs designed to give protection to a geographically broader area.  MPAs have been in existence for centuries, if one takes a liberal view of the definition, while MPA networks have only recently begun to emerge.

[bookmark: _GoBack]With increasing recognition of the threats to the marine and coastal environment, a wide variety of types of MPAs and policy frameworks have been developed to conserve and sustainably use coastal and marine resources and ecosystems (Jones 1994; Alder 1996; Agardy 1997b; Lubchenco et al. 2003).  Overarching goals for MPAs can be thought of as related to conservation or to sustainable use, though in many MPAs the goal is to practice both in a workable, but limited, spatial scale.  Conservation goals typically include: 1) biodiversity conservation, 2) conservation of rare and restricted-range species, 3) maintenance of genetic diversity, 4) maintenance and/or restoration of natural ecosystem functioning at local and regional scales, and 5) conservation of areas vital for vulnerable life stages.  Sustainable use goals include: 1) managing fisheries (using reserves to sustain or enhance yields, restore or rebuild stocks of overexploited species, and provide insurance against management failures), 2) recreation, 3) education, 4) research, and 5) fulfilling aesthetic needs (Roberts et al. 2003b). 

[bookmark: _Toc25835834]The historical perspective

Marine protected areas are now a mainstream management tool for conserving biodiversity and assisting resource management in virtually all the world's oceans and seas.  Several international, national, and local level initiatives and mechanisms serve to advance MPAs as vehicles for promoting the long-term conservation and sustainable use of marine resources and biodiversity (Agardy et al. 2003).  The proliferation of these protected areas has been astounding - whereas twenty years ago a scant handful existed, now virtually every coastal country has implemented at least one MPA.  

The first marine protected areas were proclaimed early in the 20th century.  Silva et al. (1986) listed 430 marine protected areas created by 1985 but most covered relatively small coastal areas.  Many more MPAs were proclaimed in the last two decades of the 20th century.  By 1995 there were globally at least 1,306 sub-tidal MPAs with a median size of 1,584 hectares, although this figure is now a significant underestimate given rapid and accelerating progress since that data (Kelleher et al. 1995).  By the 1990s virtually every coastal country had implemented some form of MPA (Kelleher et al. 1995).  Unfortunately many MPAs have not been adequately resourced or managed so that a high proportion are “paper parks”, designated but not managed in a way likely to achieve the purposes for which they were proclaimed (Kelleher et al. 1995).

Some see a dichotomy for marine protection between marine reserve and marine protected area, the former excluding all human activity (often with the exception of scientific research) and extractive use, and the latter referring to multiple-use areas with mixed harvest, restricted harvest, and/or complete harvest prohibition areas (NCEAS 2001). It is important to acknowledge that such distinctions are artificial given that many marine protected areas contain core areas of marine reserves wherein all human activity and harvest is prohibited.  However, while much of the ecological research community has focused on the ecological effects of reserves, this focus has sometimes led to an appearance of orthodoxy, and many of the potential contributions of non-reserve MPAs have been ignored. From a practical conservation viewpoint, what may be most important to determine is not the name or category but rather the conservation goals of the MPA, and whether its design is appropriate to meet these goals.

[bookmark: _Toc25835835]Definitions

The term marine protected area arose out of a historic quilt of meanings that was formed as protected areas began to spring up in coastal and marine areas around the world, each with its own label and implications (Salm et al. 2000).  MPAs are variously defined as purely in-water designations, as coastal management units that include terrestrial and marine areas, as strictly protected reserves, or as any kind of marine managed area. This includes extreme cases, such as the entire exclusive economic zone of a nation (Agardy 1997b).  The most commonly used definition of MPA internationally is that provided by the IUCN (World Conservation Union, an umbrella organization of hundreds of non-governmental organizations, government agencies, and multilateral organizations that deal with conservation). IUCN defines an MPA as "any area of inter-tidal or sub-tidal terrain, together with its overlying water and associated flora, fauna, historical, or cultural features, which has been reserved by law or other effective means to protect part or all of the enclosed environment" (Kelleher and Kenchington 1992).  

This generic description has morphed in subsequent discussions and treaty negotiations.  For example, background documents for the Convention on Biological Diversity state that "MPAs are coastal or oceanic management areas designed to conserve ecosystems together with their functions and resources" (De Fontaubert et al. 1996).  In the United States, MPAs have been defined as "any area of the marine environment that has been reserved by Federal, State, territorial, tribal, or local laws or regulations to provide lasting protection for part or all of the natural or cultural resources therein" (U.S. Presidential Executive Order 13158, May 26, 2000).  Eichbaum et al. (1996) define marine and coastal protected areas as "areas of the coastal zone or open ocean (or both) that are the target of management for the broad purpose of conservation and sustainable use."  As a result of the diverse definitions and objectives for MPAs, a profusion of specific terms to describe various sorts of MPAs have been adopted, including coastal or marine or national park, marine reserve, fisheries reserve, closed area, marine sanctuary, MACPAs/ MCPAs (marine and coastal protected areas), nature or ecological or replenishment reserve, marine management area, coastal or marine preserve, area of conservation concern, sensitive sea area, biosphere reserve, no-take or closed area, coastal park, national marine park, marine conservation area, and marine wilderness area.

A variety of legal mechanisms from local government ordinances and state coastal and marine programs to national conservation systems such as parks, refuges, sanctuaries, reserves, military holdings, and management zones for fisheries and habitat protection have been employed to establish MPAs.  Semantic confusion results when similar specialized terms are applied to management regimes with different objectives and temporal-spatial scales (Jones 2001).  For instance, the term "sanctuary" as used in the US context is a multiple-use MPA that is designated under the jurisdiction of NOAA's National Marine Sanctuary Program, for example the Florida Keys National Marine Sanctuary.  However "sanctuary" takes on different meanings elsewhere in the world – in Great Britain the term has been used on occasion to refer to strictly protected marine reserves in which extractive use is prohibited (Jones 1994).  Given the literal definition of the word 'sanctuary',[footnoteRef:1] this definition is logical. This is also the sense the term is used by the International Whaling Commission (ICRW 1946).  Yet in much of the developing world, the use of the word nature sanctuary (both terrestrial and marine) is becoming problematic as people rebel against what they view as elitist or exclusionary protected areas that provide safe havens for nature and tourists who can buy access, but provide no benefits to local residents. The term "reserve" can elicit similar negative reactions in other parts of the world where communities sense that something is being taken away from them in order to reserve resources and rights for others (Milon et al. 1997).  [1:  “a reserved area in which animals or birds are protected from hunting or molestation” (American Heritage Dictionary, 1985)] 


With the great number of MPAs now in existence, a categorization of protected areas is useful to differentiate goals and design characteristics of different sorts of areas.  MPAs may be best conceived as nested IUCN protected area categories (see Annex 1), which can change their boundaries both spatially and temporally.  [The World Commission on Oceans discusses this approach in more detail (IWCO 1998).]  This typology creates a standardized framework for discussing MPA measures.

[bookmark: _Toc25835836]MPA networks

The use of individual marine protected areas is flourishing but the marine protected area network is a newfound method of conservation that has garnered much recent attention.  The concept of MPA networks emerged as a way to strategically plan MPAs with the hope that the whole will be greater than the sum of its parts.  Unfortunately, discussions about MPA networks rarely define what is meant by “network” and “system”.  Though the two words are used interchangeably, networks of MPAs can be thought of as groupings of protected areas that are linked, either physically through the movement of organisms and/or water flow, or through common management institutions and personnel.  Systems describe the conglomeration of individual MPAs or networks under a strategically planned, and harmoniously operated, multi-institutional framework.  An MPA system can be composed of one of more MPA networks, or it can omit networks altogether.  However, an ecologically-based system of MPAs will likely recognize the connectivity of different coastal and marine habitats, and thus have some bona fide networks involved.  Various sorts of MPA networks and systems include representative systems, systems of MPAs designed to protect a single or suite of target species, MPA networks designed to protect sources and sinks of larval recruits for key species (such as corals or commercially important fish), and MPA networks aimed at protecting critical, linked habitats in a wider region, such as those that span coastal wetlands and soft and hard bottom communities offshore.

[bookmark: _Toc25835837]MPAs: why and how

[bookmark: _Toc25835838]Why are marine protected areas needed?

Coastal and marine ecosystems are among the most productive, yet threatened, ecosystems in the world.  Dependence on coastal zones is increasing around the world, even as costs of rehabilitation and restoration of degraded coastal ecosystems is on the rise.  In part this is because population growth overall is coupled with increased degradation of terrestrial areas (fallow agricultural lands, reduced availability of freshwater, desertification, and armed conflict contributing to decreased suitability of inland areas for human use).  Resident populations of humans in coastal areas are rising, but so as well are in-migrant and tourist populations (Burke et al. 2002).  At the same time, wealth inequities that result in part from the tourism industry decrease access to coastal regions and resources for a growing number of humans (Creel 2003).  Nonetheless, local communities and industries continue to exploit coastal resources of all kinds, including fisheries resources; timber, fuelwood, and construction material; oil, natural gas, strategic minerals, sand, and other non-living natural resources; and genetic resources.  In addition, people increasingly use ocean space for shipping, security zones, recreation, aquaculture, and habitation.  Coastal zones provide far-reaching and diverse job opportunities, and income generation and human well being are currently higher on the coasts than inland.

Despite their value to humans, coastal systems and the services they provide are becoming increasingly vulnerable (Millennium Assessment 2005).  Coastal systems are experiencing growing population and exploitation pressures in most parts of the world.  Though the thin strip of coastal land at the continental margins and within islands accounts for only 5 percent of earth’s land area, 39% of the global population lives in the coastal zone (Millennium Assessment 2005).  Population density in coastal areas is close to 100 people per km2 compared to inland densities of 38 people per km2.  Human pressures on coastal resources compromise the delivery of many ecosystem services crucial to the well being of coastal peoples and national economies.  Coastal fisheries, like many more offshore fisheries, have severely depleted stocks.  These depletions not only cause scarcity in resource availability, but also change the integrity of coastal and marine food webs, impacting the delivery of other services such as coastal protection important to mankind (Dayton et al. 1995; Dayton et al. 2002).
Resources continue to be over-exploited even as the habitats that support production of resources are destroyed or degraded. Larger forces are also at play.  Coastal areas are physically vulnerable – many areas are now experiencing increasing flooding, accelerated erosion, and seawater intrusion into freshwater.  These changes are expected to be exacerbated by climate change in the future (IPCC 2003).  Such vulnerabilities are currently acute in low-lying mid-latitude areas, but both low-latitude areas and polar coastlines are also becoming increasingly vulnerable to climate change impacts.  Coral reefs and atolls, salt marshes and mangrove forests, and seagrasses will likely continue to be impacted by future sea-level rise, warming oceans, and changes in storm frequency and intensity (IPCC 2003).  These ecosystems at greatest risk also support large numbers of human beings, thus collective human well being is at risk from degradation of coastal systems.

Management of coastal resources and human impacts on these areas is often insufficient or ineffective, leading to conflict, decreases in services, and decreased resilience of natural systems to changing environmental conditions.  Inadequate fisheries management persists, often because decision makers are unaware when marine resource management is ineffective, while coastal zone management rarely addresses problems of land-based sources of pollution and degradation (Kay and Alder 2005).  Funds are rarely available to support management interventions over the long term, resources become over-exploited and then unavailable, and conflicts increase.  Marine protected areas are increasingly being used as a tool to manage threatened or degraded areas, especially those with benthic habitats at risk.  Additionally, MPAs are being used in conjunction with other fisheries management measures to try and offset the effect of over-fishing and destructive fishing.

The whys of MPA planning are well understood, and the central position that marine protected areas occupy in the vernacular of conservationists as well as the public, belies the general acceptance of MPAs as a mainstream conservation tool.  The hows of MPAs are more difficult to understand, and vary according to the circumstances of time, place, and cultural context. The four case studies on MPAs included in this module illustrate very different approaches to MPA planning, and indeed very different sorts of MPAs [see MPA Case Studies].  However, there is a common thread that emerges from looking at how MPAs have been designed and implemented around the world.  One repeated element is the critical role of civil society and individuals in catalyzing MPA efforts and in participating (and indeed, often driving) the planning process.  Another is the extent to which perceptions play into planning MPAs.  Whatever the state of management institutions and scientific understanding, it is individual humans and their perceptions that are most important to understand in anticipating how successful MPAs will be in meeting their management objectives.

[bookmark: _Toc25835839]What are the differences between terrestrial and marine protected areas?

Marine and terrestrial systems exhibit differences in scale and process and thus require somewhat different approaches to management (Steele 1985).  Although both terrestrial and marine systems exist in three-dimensional space, land-based ecosystems are predominantly two-dimensional with most ecological communities “rooted” to the earth’s surface.  The seas present a different picture, with the bulk of life moving about in a non-homogeneous space and few processes linking the water column with the benthos.  In the sea and its coastal interface, the transport of nutrients occurs over vast distances and both passive movement and active migrations contribute to its highly dynamic nature.  Physical features of the marine ecosystem dictate its character, more so than on land (Agardy 1999b).

There are also differences in perceptions about marine environments that require management be appropriately tailored.  Marine ecosystems are poorly understood, and the nebulous boundaries between ecosystems or habitats are made all the more unclear by our inability to see finite transition zones (Agardy 1997a).  In fact, our inability to peer under the deceptively unchanging blanket that is the sea’s surface prevents us not only from understanding its ecology but also from recognizing the impacts our activities are having on that ecology.

In the marine environment, all habitats are ultimately connected and water is the great connector.  Some habitats are more intimately and crucially connected, however.  Coral reefs provide a good example of this interconnectedness.  For years, diverse and biologically rich coral reefs were thought of as self-contained entities: very productive ecosystems with nutrients essentially locked up in the complex biological community of the reef itself.  However, many of the most crucial nursery habitats for reef organisms are actually not on the coral reef itself, but rather in sea grass beds, mangrove forests, and sea mounts sometimes far removed from the reef (Hatcher et al. 1989; Jameson et al. 2001). Currents and the mobile organisms themselves provide the linkages among the reefs, nursery habitats, and places where organisms move to feed or breed (Mann and Lazier 1991; Dayton et al. 1995).  Thus managing coral reefs requires addressing threats to these essential linked habitats as well.  

The ocean and coastal habitats are not only connected to each other, they are also inextricably linked to land (Agardy 1999b).  Freshwater is the great mediator here – rivers and streams bring nutrients as well as pollutants to the ocean, and the ocean gives some of these materials back to land via the atmosphere, tides and seiches, and other pathways as well, such as the deposition of anadromous fish (fish that live most of their life in the ocean but breed in fresh water) after spawning (Deegan 1993).  Many coastal habitats, such as estuaries, are tied closely to land and are greatly affected by land use and terrestrial habitat alteration (NRC 1995).  For this reason, effective marine protected areas aimed at conserving such ecosystems have to address not only human use of the target habitats but human activities outside, such as far upstream.

These underlying differences between marine and terrestrial systems are reflected in the way planners use spatial management measures when designing protected areas on land and in the sea.  Marine protected areas must generally be designed to protect not only the benthos that acts as the foundation for coral reefs, kelp forests, sea grass beds, etc., but also the water column above it.  The exception is reserves that protect the in-water habitats of certain species, for example whale calving grounds or migration corridors for sea turtles.  Similarly the airspace above a MPA can be important for protecting some marine values; for example, hovercraft, helicopters, and even low-flying fixed-wing aircraft can, if unregulated, have adverse impacts upon marine species like seabirds and marine mammals.  Thus there can be benefits if the jurisdiction of the MPA is extended to cover the overlying airspace as well as the water column and the benthos.  Marine protected area planners need to work with these extra dimensions to ensure full protection of relevant areas in the sea.  

In addition, demarcating boundaries is made more complex by the inability to erect fences along the perimeter.  Marine species managers want to protect what cannot be fenced in.  Monitoring and surveillance is also made more difficult by establishing protected areas offshore.  Finally, the greatest practical difference between terrestrial and marine protected areas may be that degradation resulting from over-use or environmental changes usually happens sight unseen – necessitating that park managers develop good methods to monitor environmental conditions and check against established benchmarks during the planning phase of the marine protected area.

[bookmark: _Toc510759769][bookmark: _Toc25835840]What rationales drive MPA establishment?

The fact that MPAs can accomplish a broad range of objectives and have different meanings for different people, underscores the importance of clearly defining targeted objectives for MPA systems as well as each and every individual MPA (Jones 1994; Agardy 2000a; Crosby et al. 2000a).  Management intent and management actions clearly depend upon the objectives of the area to be managed.  A no-take area or sanctuary is managed differently from those parts of a multiple-use MPA where the aim is resource utilization.

In some MPAs conservation will be the primary motivating force for a restrictive access strategy; in others, preservation of traditional use will be the most important objective; others may focus on sustainable use of a particular resource, especially fisheries; and still others may be a combination of these.  Similarly, some MPAs are planned as a one-off conservation intervention to address a particular issue or problem at a site and others are planned strategically as a way to conserve a wider area, either through a system of MPAs at different sites or by using the MPA to demonstrate integrated coastal/marine management at a smaller scale.  Because specific circumstances vary so widely among MPAs around the world, no model for management objectives will be universally applicable.  Management objectives should be tailored to address the specific ecological, cultural, and socio-economic problem(s) defined for the MPAs at the outset (Bridgewater and Coyne 1997; Agardy 2000a; Crosby et al. 2000a).  Large scale multiple-use protected areas can be thought of as demonstrating the concept of ecosystem-based management, where the geographical limits of protection are based on the extent of movements of organisms and physically linked processes (Eichbaum et al. 1996; Agardy 1997b).  In recognizing these linkages, MPA planners work toward preserving ecosystem integrity, not just individual resources or habitat structure. 
[bookmark: _Toc510759770][bookmark: _Toc25835841]MPA benefits and costs over time 
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[bookmark: _Toc25835842]How do MPAs contribute to biodiversity conservation?

Marine protected areas are often designated in sites with high biodiversity or biological uniqueness (endemism or geologically unique features), areas sometimes referred to as conservation hotspots or priority conservation areas (Roberts et al. 2002).  In such areas, management measures that seek to restrict over-fishing or other extractive use are usually coupled to restrictions on habitat destruction, as has been the case with the Galapagos Marine Reserve, for example [see Appendix 1].

Strict protection in no-take areas has been found to lead to “biodiversity spillover”, in which species numbers and the complexity of community interactions increase not only in the protected area itself but also in adjacent areas (Jenkins et al. in press).  When MPA networks are used to conserve biodiversity as their prime purpose, they are usually designed to protect one or more samples of representative habitats in a region.  When successfully implemented, such representative MPA systems act to conserve biodiversity at the beta-diversity, or habitat level.  Much recent attention has focused on using MPA designations to protect wide swaths of biodiversity in “ocean wilderness” sites, even in the high seas outside of any country’s national jurisdiction.

Biodiversity-oriented MPAs can be designed to protect specific species or groups of taxa as well.  When the targets of protection are mobile species instead of habitats, MPAs tend either to be large or designed as an interconnected network of sites.  Some MPAs, such as the Pelagos Sanctuary in the Mediterranean, which primarily aims to protect cetaceans, are multilaterally designated and cross national boundaries [see Pelagos case study]. 

MPAs can contribute to biodiversity conservation in indirect ways.  When an area receives a designation as a special area (i.e. marine park, marine protected area, biosphere reserve, etc.), the importance of that place is highlighted and grows in the minds of decision makers and the public.  This in turn can contribute to the growth of political will to address issues that affect the special area indirectly, such as land-based sources of pollution, destruction of linked critical habitat, freshwater diversion, etc.  The flagging of an area as having special importance can contribute to better integrated coastal management of the wider area, and thus safeguard the biological diversity and ecosystem processes within the area.  Conversely, declaring an area a MPA can act like a draw for visitors (especially if it is identified as a special place on a map), and an increase in visitation following greater publicity may necessitate a far greater level of management.

In a similar fashion, MPAs can provide invaluable control sites for understanding marine and coastal ecology and human impacts on that ecology.  No-go areas provide reference sites to allow quantification of human impacts on marine ecology; no-take areas can allow measurement of the impacts of fishing or other extractive activity.  This increased understanding can then be harnessed to develop future management regimes that more adequately protect marine biodiversity.

[bookmark: _Toc510759772][bookmark: _Toc25835843]How do MPAs contribute to fisheries management?

MPAs are often driven by a fisheries management rationale.  Sectioning off areas of the ocean from extractive use and habitat damage allows target species to grow older and larger, and produce more young, possibly replenishing fished areas with larvae and adults (Bohnsack 1992; Polunin and Roberts 1993; Man et al. 1995; Roberts 1995b). Tasmanian reserves provide an excellent example of this approach [see Appendix 2].  Data on the impacts of fisheries reserves are generated using several biological measures such as density, biomass, size and diversity of organisms, and comparisons of these parameters before and after the creation of reserves, as well as inside and outside reserve boundaries. There has been much recent attention on quantifying the effectiveness of MPAs in making fisheries more effective, but controversies continue to linger. There are some things that we know well: if fishing is stopped in closed areas large enough to accommodate the movement patterns of target fish, they will grow larger, they will become more dense, there will be more recruitment, and there is more potential for spillover. The effectiveness of reserves as refuges is undisputed, unless the scale is wrong or the organisms are too mobile. The controversies concern what happens outside the reserve, and how that depends on the amount of total reserve area, the distance among reserves (if depending on network effect), or the state of management of populations outside reserves.

Best studied are MPAs in tropical areas, but temperate MPAs have also been assessed (Halpern 2003).  Studies of large predatory coral reef fish in the Philippines showed rapid increases in density in closed areas (Russ and Alcala 1996; Russ et al. 2005).  Similar effects were seen in New Zealand, Florida, and at Saba Island in the Netherlands Antilles (Clark et al. 1989; Kelly et al. 2000; Roberts and Polunin 1991).  In more temperate areas such as the northwestern Atlantic region, Georges Bank (Gulf of Maine), closures have led to increases in stocks of haddock, yellowtail flounders, and witch flounders (Murawski et al. 2000).  

Halpern (2003) undertook the most comprehensive review of fisheries effects of MPAs to date, reviewing 89 marine reserves from both tropical and temperate realms.  On average, density, biomass, size, and diversity of organisms were significantly higher inside the reserves than outside (or after designation compared to before).  In particular, 63% of the studies demonstrated higher density (density approximately doubled within reserves), 90% had higher biomass (nearly tripled), 80% had larger organisms (roughly a third larger), and 59% had higher diversity (species numbers increased by a third).  

Spillover occurs when marine reserves cause increased production outside their boundaries.  Within five years of the creation of a network of five small reserves in St. Lucia, fish catches in adjacent waters had increased between 46% and 90% (Roberts et al. 2001a) [see Box 3].  The same authors found increasing numbers of record-size fish in waters adjacent to Florida’s Merritt Island National Wildlife Refuge (Roberts et al. 2001a).  Spillover has not been demonstrated to the same degree as increased production inside reserves, but much current scientific research is aimed at determining the extent to which spillover indeed occurs (Gell and Roberts 2003). 

No-take and other strictly protected areas can be an effective tool for maintaining or enhancing fisheries, especially those that target long-lived species in which size is related to fecundity (Bobko and Berkeley 2004; Birkeland and Dayton 2005).  However, reserves in and of themselves are unlikely to safeguard fish stocks from overexploitation, as they tend to be smaller than the home ranges of target species.  Furthermore, the ecological requirements of many species are poorly known, so even MPAs that are designed as fisheries reserves to protect target stocks run the risk of failure, unless such protected areas are maximally flexible and are adapted with time and further knowledge (Sale et al. 2005).  The benefits of fisheries reserves are therefore best realized when MPAs are used in conjunction with other, more conventional management measures that aim to limit effort.

Systems or networks of fisheries reserves can enhance the fisheries benefits of MPAs (Halpern and Warner 2002; Agardy 2003).  Such reserves are commonly employed to manage fisheries in which conventional management has failed (Lauck et al. 1998; Agardy 2000b), primarily because conventional fisheries management does not commonly take ecosystem impacts in account (Dayton et al. 1995; Sumaila et al. 2000; Pauly et al. 2002).  Fisheries protected area systems are most often needed to complement conventional fisheries management in cases where fisheries stocks have been over-depleted, or where conflicts between small scale and large scale commercial fisheries are on the rise.  The most efficacious fisheries systems are those designed to accommodate movements of target fish (Kramer and Chapman 1999; Parrish 1999), and needs of fishing communities (Berkes 1987; Jentoft and McCay 1995), often utilizing a co-management approach.

There are a variety of approaches employed around the world to establishing systems of fisheries reserves.  In New Zealand, no-take reserves are established opportunistically (Ballantine 1997).  However, other countries have opted for a less top-down approach, working with fishing communities to identify the best places to protect fisheries resources (Ruddle 1988).  Given the continuing controversies concerning just how effective these reserves are for fisheries management, many MPA advocates and planners choose to downplay the fisheries management aspects and focus instead on biodiversity and social benefits that MPAs confer.

[bookmark: _Toc510759773][bookmark: _Toc25835844]What are additional benefits for other uses and non-use values?

Other rationales commonly invoked in MPA establishment include protecting other uses of the area and safeguarding non-use values, reducing user conflicts, advancing the state of knowledge about an area, and increasing public awareness.  Further benefits of MPAs include simplicity in being able to explain the management measure, relative ease of enforcement, provision of a baseline to monitor the condition of stocks and the productivity or health of the ecosystem, and insurance against management failure (Agardy 1997a).  When thought of in this light, MPAs become small-scale models for effective coastal management.  In countries or areas where integrated coastal management is lacking, developing such a demonstration model can spur development of coastal zone legislation and more effective management of coastal areas overall.  MPAs that meet their clearly stated objective(s) serve as positive reinforcement for creation of additional MPAs, as well as other coastal management initiatives.  The fishing sector's attitudes toward MPAs in general and "no take" fishery reserves in particular may be changing over time (Agardy 1999a; 2000b).  MPA fisheries reserves introduced in New Zealand in 1977 faced vehement public opposition; however, ten years later, 78% of the fishermen interviewed favored designation of additional reserves (Ballantine 1989 in Bohnsack 1992).  A survey of community reactions toward MPAs in New Zealand suggests that community involvement, along with information dissemination, communication, and compromise, are the primary strategies for reducing inter-group conflict in the MPA planning process (Wolfenden et al. 1994).

MPAs can and are used to reduce user conflicts in areas where multiple users clash over limited resources and space [see Appendix 3 on Soufriere Marine Management Area].  At a much wider scale, MPAs like the Great Barrier Reef Marine Park are zoned to separate conflicting uses while keeping sensitive, ecologically valuable or recovering areas free from use (Day 2002) [see FKNMS/GBRMP case study].  In the recent re-zoning, massive public participation assisted in the development of a zoning plan that now protects 33% of the enormous Marine Park as no-take areas, yet allows for a wide range of uses in other areas.

When placed in areas of key habitat, such as spawning aggregations, calving or nursery areas, or migration bottlenecks, marine reserves can also help to protect far-ranging migratory species as well (Allison et al. 1998; Roberts and Hawkins 2000; Agardy and Wilkinson 2004).  This in turn can generate benefits for the tourism sector, which can more comfortably develop whale-watching or other ecotourism industries when key habitats for target species are protected.  This is but one example of how non-extractive use values can be safeguarded using MPAs.  MPAs can also be established to protect an area merely to safeguard its existence, with no human use of the area whatsoever.

Marine reserves, however, should not be taken as a panacea for marine conservation.  The “boundaries” of marine reserves are even more porous than those of land-based protected areas—larvae and pollution disperse across them equally (Allison et al. 1998).  Marine environments are not only affected by the multitude of activities and processes that are marine-based, but land-based activities affect them as well, sedimentation and eutrophication being prime examples.  Unless complementary legal protection extends to the land and covers the watershed (or is partnered with terrestrial protected areas and other management efforts), these impacts will continue unchecked (Agardy and Wilkinson 2004).  And although fishing may not be allowed in reserves, other activities, such as recreational activities, may be permitted.  These activities, unfortunately, are not always harmless.  Furthermore, in terms of protecting against the effects of global warming or exotic invasive species, some scientists believe marine reserves may serve little use (Allison et al. 1998). In the Great Barrier Reef, a number of key strategies are considered to provide an ‘insurance policy’ by increasing the ability of the Reef and associated habitats to cope with the impacts of climate change (i.e., increasing its resilience).  Such resilience-building strategies include the new Zoning Plan (which protects against loss of biodiversity and overfishing) and the Reef Water Quality Protection Plan (which aims to halt and reverse levels of pollution entering the Marine Park). 

Another invaluable benefit of MPAs is in providing sites for scientific study on marine ecology and on management efficacy.  In increasing understanding of marine systems and our impacts on them, MPAs also help raise awareness about the value of the coasts and seas.

[bookmark: _Toc510759774][bookmark: _Toc25835845]What are some of the costs associated with MPAs? 

Despite this growing advocacy for MPA use among user groups, resistance to some forms of management, especially the establishment of large no-take reserves, lingers.  Unsuccessful MPA management strategies can often be attributed to an attempt to police the local community instead of getting the community involved in supporting the protected area.  This can be especially the case when MPAs are viewed as being imposed on locals by "outsiders".  Trouble most frequently arises when MPA practitioners fail to recognize that the systems they are managing and studying include people and their sometimes unique cultures.  Cultural parameters are especially important to consider in areas having significant populations of indigenous peoples with traditional connections to the marine environment (Crosby et al. 2000a; Ward et al. 2001).  Attempts to limit access to these resources, especially fishing rights, has the potential to disrupt the socio-economic stability of coastal communities and result in conflict among user groups with competing interests over the same limited resources.  Although the scientific evidence supporting more restrictive access management strategies may be strong, access restrictions will not become a reality without significant stakeholder support (De Fontaubert et al. 1996; Agardy 1997a).

One major concern with MPAs, and especially no-take fisheries reserves, is the effect that closure will have on the surrounding environment.  Since reserve designation is rarely done with buy-back programs or other measures that would result in reduced fishing effort, the fishing boats are essentially displaced, sometimes becoming concentrated in smaller areas and causing not only conflict but ecological harm as well (Shipp 2003).  Such costs can be avoided by programs that facilitate alternative livelihoods or provide compensation for lost rights; however, the funds to support such corollary programs are often not available.

A major direct cost of MPA establishment is the cost of planning and implementing a protected area at sea, especially surveillance and enforcement costs, which tend to be prohibitive.  Due to the high cost of monitoring activities in a protected area offshore and enforcing regulations, many co-management arrangements have arisen.  In such arrangements, government institutions partner with local users such as the fishing communities or recreational diving industry.
[bookmark: _Toc510759775]Finally, a significant cost associated with some MPA designations in which the MPA does not meet its objectives is a loss of faith by the public and decision makers (Jones 2006). Raising expectations too high can put protected area planners at risk in this regard, as can the rush to meet protected area targets set forth in international agreements and environmental campaigns (Agardy 2004).  In reviewing the situation in the Philippines—an area widely touted as the best example of the positive benefits of MPAs—Christie and colleagues (2002) found that many protected areas did not reach their objectives, even after long time frames.  In such instances, MPAs can be thought of as starting points for effective coastal management, but not necessarily solutions to thorny coastal issues. The danger, of course, is that coastal management will go nowhere if initial expectations of MPA performance are not met. 
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Although there is a trend towards a systems approach to MPA planning, to date MPAs have more or less been identified and established in an ad hoc and opportunistic manner with various agencies and institutions following their mandates without a big picture look at how they fit and contribute beyond their regional, sectoral, and agency boundaries (NRC 2001; Ward et al. 2001).  An integrated, systematic, and hierarchical approach to conservation and sustainable use is better equipped to allow nations to address various geographic scopes and scales of continental marine conservation problems simultaneously in a more holistic manner.  Through such an integrated system, goals such as biodiversity conservation, conservation of rare and threatened species, maintenance of natural ecosystem functioning at a regional scale, managing fisheries, recreation, education, research, and aesthetic needs could be addressed in a more coordinated and complementary fashion (Villa et al. 2001).  The integrated approach is a natural response to a complex set of ecological processes and environmental problems, and an efficient way to allocate scarce time and resources to combating critical coastal and marine conservation issues.

Marine protected areas are being deployed in ever increasing numbers to meet a wide variety of conservation and resource management objectives.  These objectives include what might be considered the traditional goals of conservation: protecting habitat, recovering endangered species, managing fisheries, and creating controlled areas for research on ecology and on efficacy of management interventions.  In addition, marine protected areas are sometimes employed to provide a basis for sustainable use of resources, to resolve user conflicts, to safeguard traditional livelihoods, to empower local people and give them a larger role in decision-making and management, and to promote local economic development.  Some protected areas have narrow goals and are simple in design; others serve multiple uses and can employ quite complicated spatial and temporal regulations concerning use.  

Site selection is the first step in creating an MPA, whether the MPA is a one-off protected area or an element in a wider system or network.  The selection of sites can, and usually does, happen opportunistically, but increasingly sites are chosen strategically, either as part of a representative system or as top priorities within geographic units.  There are many ways to divide up the oceans into units, but none so straightforward and readily accepted as the Udvardy Classification is for terrestrial biomes.  For conservation purposes, the most useful is probably the Large Marine Ecosystem (LME), but even this system has its limitations and its detractors.  Since LME focuses on offshore ecology, human beings and communities do not figure in the definition of LMEs, making them almost the antithesis to integrated coastal management (Griffis and Kimball 1996).  Thus, in many parts of the world, there isn’t the political constituency for nations to cooperate to conserve the large-scale ecosystems and marine species that they share, though this situation may well be improving (see Wang 2004).  Nonetheless, priority sites can be selected within each LME, as has been done in the Global Representative System of Marine Protected Areas initiative (Kelleher et al. 1995).

The physical design of any successful protected area and its governance arrangement must reflect the specific objectives that it targets, and since conditions, needs, and objectives vary so widely around the world, no single model exists for effective marine protected areas.  There are, however, consistently applicable approaches for planning both the location and design of reserves, beginning with the articulation of specific, measurable objectives and benchmarks. 

Significant debate has arisen in the MPA community about the relative value of a single large reserve versus several small that are somehow networked (similar to the debate of the last few decades on terrestrial protected areas, known as the SLOSS debate).  While most ecologists would agree that bigger is better, whether for biodiversity conservation, fisheries management, or protection of cultural or non-extractive use values, large protected areas are often not feasible in the marine environment. Given the stochasticity of some inherently highly dynamic systems, it may in fact be that many small reserves spread over a large area will accomplish more than a single larger reserve. This realization has led to the recent and growing interest in MPA networks.  

Many of these networks are designed with the life history characteristics of a specific species or group of species in mind, such as larval dispersion and recruitment of corals or fishes (Botsford et al. 1997; Murray et al. 1999).  However, networks can also be thought of as protecting ecologically linked habitats, such as spawning areas offshore, nursery areas in estuaries, and migratory corridors in between for certain fisheries species, or a complex of coral reef, mangrove, and sea grass habitats.  There are inherent difficulties in designing networks or smaller protected areas in lieu of being unable to designate single big ones: 1) our understanding of connections is sometimes severely limited, and 2) expectations that the network will meet stated conservation or management objectives can be unrealistically high if the MPAs within the network are too small to do their job (Sale et al. 2005).
Despite difficulties, however, a scientifically rigorous, standardized procedure for selecting MPA sites and designating individual MPAs can be employed, with the following basic elements (Agardy 1997a):

1. Identify and involve all stakeholder groups, to the extent practically feasible.
2. Set realistic objectives through a participatory process.
3. Study the area (using all applicable science, as well as local knowledge) to determine environmental threats and impediments to realizing objectives.
4. Develop outer bounds of the MPA to reflect objectives.
5. Develop a preliminary zoning plan to accommodate different uses – if multiple-use is a goal.
6. Amend zoning to reflect user group expectations and needs.
7. Formulate a management plan to address threats and accomplish objectives.
8. Develop necessary regulations and voluntary compliance to carry out management.
9. Monitor to see if objectives are being met over time.
10. Amend management as necessary.
 
Australia and other developed countries typically go through five stages in the development of zoning plans or site management plans: 
·  Initial information gathering and preparation
·  Public participation or consultation prior to plan preparation
·  Preparation of draft plan
·  Public participation or consultation seeking comment on the draft plan
·  Plan finalization addressing comments and information received in response to the draft plan.

These five stages are described in detail in appendices of the IUCN Guidelines (Kelleher and Kenchington 1992; Kelleher 1999; Day et al. 2000).  It should be noted, however, that many countries do not have a tradition of public participation and have few mechanisms for public engagement.  Since community and stakeholder participation is so crucial to development of effective MPAs, innovative methods to draw in users and stakeholders should be sought in such countries (Agardy 1997a).

Although historically planners have emphasized the need for scientific information about marine ecology to serve as a basis for well-designed MPAs, social science is increasingly considered not only relevant, but often crucial to MPA planning (Christie et al. 2002; Mascia et al. 2003).  In the best-case scenarios, scientifically derived information about ecology, demography, resource uses, market demand, and socio-political and legal feasibilities is coupled with local or traditional knowledge (Johannes et al. 1999) and community involvement, to develop robust frameworks for MPA designs.
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The process by which marine protected area networks are designed and implemented can also be standardized, to ensure that both the individual protected areas and the wider system remain flexible as needs and conditions change, and are ultimately optimal in serving their purpose.  The choice of network design depends entirely on the overall goal of the network or system.  Options include representative MPA systems, networks of MPAs designed specifically to protect threatened species, and networks of fisheries reserves aimed at enhancing management of commercial fisheries. 

True networks can be formed by implementing marine protected areas which are physically linked to each other (by physical processes such as currents, hydrology, or by biotic processes such as migration and nutrient loading).  However, networks can also be formed by linking people and institutions in a coordinated and holistic initiative in which all agencies and institutions have the same common goal (Agardy and Wolfe 2002).  

A representative system of MPAs is the most common form of MPA system taken on at the national level.  Representative systems ensure that higher level biological diversity is conserved (Kelleher et al. 1995), and prevent the common pitfall of putting all MPA protection in one basket (typically preservation of coral reefs or other charismatic habitats) (Agardy 1999a).  When some degree of redundancy is built into a representative system (i.e. there is more than one MPA for each habitat type), the precautionary principle can be put to effective use (De Fontaubert et al. 1996; Allison et al. 2003).  Such an approach relies on establishing one or more representative protected areas for each habitat type; as a consequence, a biogeographic classification of the coastal and marine environment is a necessary prerequisite (Kelleher and Kenchington 1992; Kelleher et al. 1995).  While representative systems are based on ecological understanding, they do not necessarily recognize connectivity within coastal and marine ecosystems, and do not require the formation of linked networks of MPAs to conserve ecological functioning and system productivity. 

Arguably, the best example of a representative approach that also considered a number of key planning principles is the recent rezoning of the Great Barrier Reef Marine Park (Day et al. 2000). The GBRMPA’s Biophysical Operating Principles ensured that the resulting network was representative and comprehensive, and considered a range of fundamental planning and design principles (Fernandes et al. in press).

A national system of MPA networks is somewhat more ambitious, and recognizes the interconnectivity of freshwater, coastal, and marine ecosystems and habitats [see Appendix 4 on Bahamas Marine Reserve Network].  It requires a firm understanding of ecological functioning and boundaries within various ecosystems, and a subsequent gap analysis to determine what key sources or sinks, or links in the chain of interconnected habitats, are missing from the total MPA portfolio (Friedlander et al. 2003).

Networked MPAs within an ecologically-linked region can be administered by a variety of means – by a single overseeing agency that designs both networks and individual MPAs, by a coordinating body that ties together MPAs variously implemented by different government agencies, or by an umbrella framework such as biosphere reserves (a designation of the United Nations Educational, Scientific, and Cultural Organization’s Man and Biosphere Programme).  The latter has benefits in that local communities become a part of the MPA network, ecologically critical areas are afforded strict protection while less important or less sensitive areas are managed for sustainable use, and the biosphere reserve designation itself carries international prestige (and can be used to leverage funds) (Agardy 1997a).
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Governance can be thought of as the political dimension of human activity that acts to create a system of authority and accountability while management is the analytical process leading to action and implementation (Eichbaum and Agardy 1997).  Questions of governance are logically addressed separately from questions of management.  MPA policy implementation is the stage in which the management strategies planned in the formulation stage are made operational.  Many MPAs are well designed in theory, but the comprehensive set of mechanisms for establishing a protected area often fails to be realized in the implementation stage.  An MPA that exists only in concept or on paper, also known as a "paper park," lacks active governance by the responsible authority, fails to influence the public's perception that the area is protected or requires protection, and falls short of managing access to and use of resources in the protected area.

Many countries now have special legislation that allows the creation of marine parks, sanctuaries, or reserves.  Sometimes this legislation is developed systematically and strategically, laying the groundwork for some sort of national system of MPAs.  Other times, MPA legislation arises because a single MPA is designed but cannot be implemented without new legislation.  A good example of this is the case of Mafia Island, in Tanzania, which drove the development of the Marine Parks Act in Parliament [see Appendix 5 on Tanzania’s Mafia Island Marine Park].

There are cases, however, where the designation of MPAs does not require special national level legislation.  When the Great Barrier Reef Marine Park was established in Australia, the Federal Government created an Act that would allow the park to be implemented, along with a management authority known as the Great Barrier Reef Marine Park Authority.  The authority works closely with state agencies and the private sector in administering park regulations and in developing and adjusting zoning plans (see FKNMA/ GBRMP Case Study). Furthermore there are numerous other Federal and State Acts and Regulations which enhance the protection and conservation of the Great Barrier Reef, including legislation covering such aspects as a prohibition on mining, shipping, pollution, navigation aids, native title, aquaculture, historic shipwrecks, sea installations, and heritage protection.
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How can MPAs best be managed?

Best practices in MPA management are those that adequately fit the circumstances of the place, including environmental and ecological circumstances, the cultural and socio-political context, and the economic and logistic feasibility of undertaking management.  Given that these circumstances vary so widely, it is safe to say there is no single approach to MPA management that can be universally applied (Gubbay 1995).  Instead, there are common principles that emerge from well-designed and successfully implemented reserves.

First is the question of whether the MPA has clearly articulated objectives, which the public understand and embrace.  When conservation of biodiversity or management of fisheries is a primary objective, a good understanding of threats is required.  Regulations in successful MPAs are those that adequately address current and/or prospective threats.

Management must not only reflect the desired objectives but also the logistical realities in protecting marine areas offshore from both direct and indirect human impacts.  Surveillance costs can be exorbitantly high, and enforcement is made difficult not only by surveillance problems but also by difficulties created by a sometimes uninformed public that does not recognize the invisible boundaries of a protected areas nor understand the rules.  Bringing users into the management process can help alleviate some of these issues and economize on costs.  For instance, co-management arrangements in community-based MPAs in Puget Sound, Washington (USA), allow the state government to save costs by having the community patrol the sites and record infractions.  Similar co-management allows effective management of the Banco Chinchorro Reserve, far off the coast of Mexico’s Yucatan Peninsula [see Appendix 6].  The use of volunteers to both patrol and help undertake monitoring to gauge changes in environmental conditions (and to see if management objectives are being met) can significantly reduce the costs of MPA management and its demands on human resources (see Case Study FKNMS/GBRMP). However such volunteers need careful management to ensure that any monitoring is effective and that they do not take on an unwarranted enforcement role.

A recent paper reports the findings of a preliminary analysis on building partnership capacity for the collaborative management of marine protected areas in the UK (Jones and Burgess. in press). The cooperative approach between Federal and State agencies (refer to Box GBRMP) recognizes the efficiencies to be made through the integration of marine park and island national park management, and through utilization of existing State Government infrastructure and resources strategically located in coastal centers.  

Another element common to all successful MPA management has to do with communications and education.  When user groups are unfamiliar with the process of how an MPA was designed, do not know its objectives, or indeed don’t even know the protected area exists, there is little chance of having lasting support or gaining compliance.  In some MPAs, user groups are required to learn about the MPA by watching a presentation on the protected area, as is the case in the Bonaire Marine Park [see Appendix 7].

It is also useful to have a general knowledge base in the broader public to foster understanding of why MPAs are needed and what they can accomplish, and ultimately garner support for MPAs and MPA networks.  In this regard, non-governmental organizations have a vital role to play, especially in countries in which government resources for communications are limited.  Newsletters that are available on the internet, such as “MPA News”, are especially critical in raising awareness and in facilitating exchanges and learning from different regions of the globe.
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The story of human impacts on marine areas is a complex one involving not only a large number of diverse impacts, and drivers behind those impacts, acting simultaneously, but also cumulative effects over time.  Unfortunately, we often respond to such impacts on natural systems only after the damage is done – and our response is typically too little, too late.  Marine protected areas can help mitigate damage and destruction, but they will only be successful in conservation and resource management if coupled with other management measures.  These include:

Integrate Land Use Management.  Integrated management of watersheds, land use planning, and impact assessment are a keys to protecting coastal sites.  Complex problems require comprehensive solutions.  For this reason, tackling the issues of loss and degradation of marine areas by addressing single threats to these environments will not be productive.  Effective management of these crucial areas means coordinated pollution controls, development restrictions, fisheries management, and scientific research.  To be truly holistic, integrated management of marine nursery areas also requires complementary watershed management and land use planning to ensure that negative impacts do not reach nursery areas from afar (Agardy 2002).

To fully understand and quantify the trade-offs to be made when coastal development, environmental degradation through waste discharge, or exploitation of marine areas occurs, environmental impact studies should take into account the full value of these ecologically critical areas.  Zoning plans and permitting procedures for development that is potentially environmentally harmful should take into account the costs of losing the ecosystem processes and services that these areas provide (Villa et al. 2001).

Create Fully Protected Marine Protected Areas in Ecologically Critical Areas. When marine areas have been identified as particularly important, necessary steps should be taken to conserve these habitats and the species within them through marine protected areas (Brikeland and Friedlander 2002).  Such protected areas may be small fisheries reserves in which resource extraction is prohibited, or they may occur in the context of larger multiple use areas.  Marine protected areas networks are vital in this regard, acting to safeguard the most critical areas of the marine environment such as marine nursery areas throughout a geographically large area (Hyrenbach et al. 2000). 
In order for marine protected areas to succeed in meeting the objectives of conserving habitats and protecting fisheries and biodiversity, management of these areas should address, if possible, all the proximate threats to marine and coastal areas.  In most coastal habitats around the world, the threats are multiple and cumulative over time.  Thus protected areas that address only one of these threats in a piecemeal fashion will usually fail to conserve the ecosystem or habitats and the services they provide. Though complicated, MPA planners should look not only at the specifics surrounding the threats affecting an area, but also the bigger picture (Agardy 2005).  

Manage Fisheries on an Ecosystem Basis.  Historically, most marine fisheries were managed on a stock-by-stock, or fishery-by-fishery basis.  Increasingly, people have begun to realize this single species approach is inefficient in conserving the complex ecological processes in marine and coastal systems.  Among fisheries management agencies and conservationists alike, a new push is now on for ecosystem-based fisheries management – management that looks at multi-species interactions and the entire chain of habitats these linked organisms need in order to survive and reproduce.  The protection of nursery habitat must figure very prominently in ecosystem-based fisheries management (NRC 1999).  As a result of this rather new approach, conservationists and protected area managers have begun to work with fisheries biologists and managers, spanning a gap between disciplines.

Use Surrounding Areas Sustainably.  Even when people are made aware of the importance of marine areas, they still may not be able to stop of the kinds of activities that destroy or degrade these areas, unless alternative resources or livelihoods are made available to them.  For instance, boat-builders of the coastal and island communities of East Africa have little choice but to remove mangrove from key nursery habitats, which, incidentally, support the very fisheries upon which their boat-building industry is based (Agardy 1997).  Few alternative materials for boat building exist, except for cases in which conservation projects have expressly built in alternatives and training on how to use alternatives.  In areas in which resource extraction is moving beyond ecologically sustainable limits, or in which the removal of the resource causes major physical changes to the habitat, the search for alternatives is particularly crucial (Agardy 1997a). In many other MPAs, lack of attention to potential fisheries displacement has meant that fishing effort and impacts have built up on areas outside the protected area, often causing ecological harm.  However, MPAs in which displacement is reduced by complementary buy-back programs or other regulatory regimes outside the MPA stand a much better chance that overall impacts of the MPA remain positive.

Control Pollution. Pollution of coastal areas is a very significant cause of loss of important ecosystem services in much of the world.  The over-fertilization of nearshore waters via land-based sources of pollutants and via waste disposal into rivers and coastal zones is a particularly acute problem.  One method of mitigation is to conserve, reconstruct, or construct new wetlands that act as filters of these pollutants before such compounds enter the coastal environment.  Another is to encourage land use practices such as buffer strips in agriculture and forestry to prevent the run-off of fertilizers, sediments, etc.  As for hydrocarbons and other toxins, the way that municipal waste and storm run-off are treated should be improved.  Finally, dredging operations should be assessed for the degree to which they may release pollutants into the water column, ultimately affecting critical nursery areas.

Restore Key Areas.  Some marine habitats such as mangrove forests and marshes can, in theory, be restored once destroyed.  Such restoration is risky, however, since it has yet to be shown that the full range of ecosystem services can be supported by artificially reconstructed wetlands (Costanza et al. 1997).  Furthermore, the costs of such restoration can be enormous, as for example the US Congressional appropriation of $7.8 billion for the restoration of the Everglades cord grass system in Florida.  As a rule of thumb, most ecologists and policy-makers would agree that it makes more sense to protect it than to lose it and then spend time and money trying to restore it (NRC 1992).

Promote Applied Research.  Further applied research on ecosystem function, sustainable yields, and economic valuation is needed.  We are undeniably a long way from understanding marine systems generally.  Because of the importance of these areas for the biosphere and for humankind, it behooves us to target research towards fundamental questions on how these ecosystems function, what our impact on them really is, and what can be done to effectively mitigate against the loss and degradation of these habitats.  In order to convince policy-makers and the public that the protection of marine nurseries is of paramount importance, we must also invest in better economic valuations of these areas, so as to better understand the trade-off that are made when development threatens the nursery areas and the ecological services they provide.

Pass Complementary legislation.  Given that most jurisdictional boundaries do not equate to ecological boundaries, there is a real advantage if the legislative arrangements in adjoining marine jurisdictions are complementary (i.e., are close to a ‘mirror image’ of each other). For example, in the Great Barrier Reef, the fact that a State zoning plan which includes tidal waters has virtually the same zoning provisions as the adjoining Federal zoning plan means there is no need to determine exactly where the low water mark boundary lies.  This ensures that it is easier for the public to understand and there is far less onus upon enforcement officers to prove the exact location of a jurisdictional boundary.   Staff of both Federal and State agencies work closely together and, as far as practicable, zoning plans prepared under Federal and State marine legislation complement each other. This cooperative approach also recognizes the efficiencies to be made through complementary legislation and the consequent integration of management approaches, such as less duplication arising from the sharing of existing infrastructure and resources strategically located in coastal centers.

[bookmark: _Toc510759781][bookmark: _Toc25835853]How is MPA monitoring and evaluation accomplished?

Implementation or designation of a MPA or MPA network is followed by what is one of the keys to MPA success: monitoring and evaluation.  Monitoring can determine how the site is faring in light of deteriorating environmental conditions overall, and it can provide specifics on ecological changes happening inside the protected area.  But an extremely important purpose for monitoring is to gauge whether management objectives are being met.  In this regard, a monitoring and evaluation protocol should be developed during the planning phases of the MPA, and put into motion as soon as the MPA is implemented.

Several recent publications provide guidance on how to best accomplish MPA monitoring and evaluation. These include:
· How is your MPA doing? A guidebook of natural and social indicators for evaluating marine protected area management effectiveness. 2004. R. Pomeroy, J. Parks, and L. Watson.
· Scorecard to assess progress in achieving management effectiveness goals for marine protected areas [Revised version]. 2004. M. Hatziolos and F. Staub, The World Bank.
· Monitoring coral reef marine protected areas – a practical guide on how monitoring can support effective management of MPAs [Version 1]. 2003. C. Wilkinson, A. Greene, J. Almany and S. Dionne, Australian Institute of Marine Science and the IUCN Marine Program.
· Guidelines for public use measurement and reporting at parks and protected areas. 1999. By K.E. Hornback and P.F. Eagles. IUCN, Gland, Switzerland
· Evaluating effectiveness:  a framework for assessing the management of protected areas. 2000. M. Hockings, S. Stolton, and N. Dudley. IUCN World Commission on Protected Areas Best Practice Protected Area Guidelines No 6., IUCN Gland.
· Measuring effectiveness in marine protected areas – principles and practice.  2003. J. Day, M. Hockings and G Jones. World Aquatic Protected Areas Congress, Cairns, 2002, Australia Society of Fish Biology, Australia, 2003.
[bookmark: _Toc510759782]Guidance contained in these and other publications points to the necessity of tracking not only the changes in environmental condition and ecology which MPA measures bring, but also the impact that MPAs have on society, including economics, institutions, and perceptions.
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Significant strides have been made in coastal management in the last few decades, in both the developed and developing world.  Many of the earth’s 123 coastal countries have coastal management plans and legislation, and new governance arrangements and regulations are being developed every year (Burke et al. 2002).  In 1993, it was estimated that there were 142 coastal management initiatives outside the USA and 20 international initiatives (Sorensen 1993).  By 2000, there were a total of 447 initiatives globally, including 41 at the global level (Hildebrand and Sorensen 2001).  This dramatic increase in activity was attributed both to new initiatives that had started since 1993 and to the improved ability to find information on coastal management initiatives though the use of the Internet (Kay and Alder 2005).  The latest survey estimates that there are a total of 698 coastal management initiatives operating in 145 nations or semi-sovereign states, including 76 at the international level (Sorensen 2002).

Yet even countries with well-developed coastal zone plans that have been in place for decades struggle with over-exploitation of resources, user conflict, habitat loss, and indirect degradation of ecosystems from activities occurring sometimes hundreds of kilometers away from the coastal zone itself.  Management has not kept pace with degradation, as the number of management interventions worldwide has only increased two or threefold over the last decade, while degradation of many habitats like coral reefs and mangroves has increased significantly more in the same time period (Kay and Alder 2005).

Marine and coastal protected areas already dot the world’s coasts, and the numbers of protected areas continue to increase.  The last official count of coastal and marine protected areas in 2003 yielded 4116 (Spalding et al. 2003), a marked increase over the 1308 listed in 1995 (Kelleher et al. 1995), though this is a significant underestimate because unconventional protected areas that do not fit the IUCN categories for protected areas are typically not counted.  By far the bulk of these protected areas occur in the coastal zone, and many include both terrestrial and aquatic components; however, even with the large number of individual sites, coverage accounts for less than 0.5% of the world’s oceans.  Many marine protected areas occur in relatively close proximity to human settlements – in fact, nearly ten percent of the global human population lives within 50 kilometers of a marine protected area, and over 25% of the worldwide coastal population lives within 50 kilometers of a marine protected area (Millennium Assessment 2005).  Management effectiveness of most marine protected areas remains questionable, and many of these protected areas have no operational management or enforced legislation at all.  It is well established that marine protected area tools are not being used to their fullest potential anywhere in the world (Agardy et al. 2003).  Nonetheless, there are good examples of effective marine management, such as the Great Barrier Reef Marine Park, and these highlight how even a protected area that begins with relatively modest protection measures can be strengthened over time (Lawrence et al. 2002).  Recognizing the utility of MPAs in promoting both conservation and sustainable use, the 2002 World Summit on Sustainable Development agreed to an action plan to establish a worldwide ecologically representative network of MPAs by 2012.

Tenure of marine areas and some forms of traditional use can also be effective coastal conservation interventions, even when these patterns of sustainable use of marine and coastal resources occur outside of conventional protected areas (Curran and Agardy 2002).  Common property and common property management regimes have evolved in many coastal communities, and have in some cases been shown to be much more effective in keeping resource use to sustainable limits than have conventional, top down methods (Curran and Agardy 2002; Millennium Assessment 2005).  Legitimizing such traditional uses remains an issue in many coastal countries, and recently non-governmental organizations have begun to liaise with governments to help codify use rights for local communities.
An analysis of the efficacy of coastal and marine protected areas, sustainable traditional use regimes, and common property management regimes highlights the fact that all such local action must be supplemented by effective management at much larger scales (Agardy 1999b).  Indeed the inter-linkages between terrestrial environments, freshwater, coastal systems, and the marine realm prevent local interventions from succeeding unless the larger context is addressed.  In order for marine protected areas to succeed in meeting the objectives of conserving habitats and protecting fisheries and biodiversity, management of these areas seeks to address all the direct threats to marine and coastal areas.  In most habitats, these threats are multiple and cumulative over time.  Thus protected areas that address only one of these threats will usually fail to conserve the ecosystem or habitats and the services they provide (Agardy 1997a).  A relatively recent movement in this direction is the coupling of coastal zone management with catchment basin or watershed management, as has occurred under the European Water Framework Directive, the Reef Water Quality Protection Plan for the Great Barrier Reef, and projects undertaken under the LOICZ (Land-Ocean Interactions in the Coastal Zone) initiative.  Such freshwater/marine system coupling has resulted in lower pollutant loads and improved conditions in estuaries.  However, due to the fluid nature of the marine system and the large scale interconnectivities, even larger scale integrated management initiatives are required for effective management of coastal and marine systems over the long term.

Several international instruments provide a framework for such larger scale regional cooperation, including: the United Nations Convention on the Law of the Sea (UNCLOS 1982); UN Regional Seas Conventions and Action Plans; Global Programme of Action for the Protection of the Marine Environment from Land-based Activities (GPA 1995); Jakarta Mandate on the Conservation and Sustainable Use of Marine and Coastal Biological Diversity (1995); and the RAMSAR Convention (see Marine Treaties Module). Although global treaties and multilateral agreements can bridge some of the gaps that occur between small-scale interventions on the ground and large-scale coastal problems, most of these international instruments have not been effective in reversing environmental degradation (Speth 2004).  For shared coastal and marine resources, it may well be that regional agreements will prove more effective, especially when such agreements capitalize on better understandings of costs and benefits accruing from shared responsibilities in conserving the marine environment. 

Coastal ecosystems are crucial elements of the global environment, supporting not only marine food webs but also providing key services for humankind.  To stave off the dramatic losses in coastal habitats that are now occurring worldwide, valuing these habitats and communicating their value to the public is crucial.  And because in many parts of the world, migration dramatically undermines regulation of coastal resource use, migration patterns and the drivers behind them merit investigation to provide the foundation for migration policies.  Coastal systems are so complex, and the impacts humans have on them so varied, decision-makers will succeed in protecting ecosystems services when and only when they fully address the entire spectrum of threats and integrate responses to them.  As our dependence on coastal goods, services and amenities grows, management will continue to be challenged to more effectively protect the coastal environment.
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Category Ia; Strict Nature Reserve: Protected Area managed mainly for science.
Area of land and/or sea possessing some outstanding or representative ecosystems, geological or physiological features and/or species, available primarily for scientific research and/or environmental monitoring.
Objectives:
· to preserve habitats, ecosystems and species in as undisturbed state as possible; 
· to maintain genetic resources in a dynamic and revolutionary state; 
· to maintain established ecological processes; 
· to safeguard structural landscape features or rock exposures; 
· to secure examples of the natural environment for scientific studies, environmental monitoring and education, including baseline areas from which all avoidable access is excluded; 
· to minimise disturbance by careful planning and execution of research and other approved activities; 
· to limit public access. 
Category Ib; Wilderness Area: Protected Area managed mainly for wilderness protection.
Large area of unmodified or slightly modified land and/or sea, retaining its natural character and influence, without permanent or significant habitation, which is protected and managed so as to preserve its natural condition.
Objectives:
· to ensure that future generations have the opportunity to experience understanding and enjoyment of areas that have been largely undisturbed by human action over a long period of time; 
· to maintain the essential natural attributes and qualities of the environment over the long term; 
· to provide for public access at levels and of a type which will serve best the physical and spiritual well-being of visitors and maintain the wilderness qualities of the area for present and future generations; 
· to enable indigenous human communities living at low density and in balance with the available resources to maintain their lifestyle. 
Category II; National Park: Protected Area managed mainly for ecosystem conservation and recreation.
Natural area of land and/or sea, designated to (a) protect the ecological integrity of one or more ecosystems for this and future generations, (b) exclude exploitation or occupation inimical to the purposes of designation of the area and (c) provide a foundation for spiritual, scientific, educational, recreational and visitor opportunities, all of which must be environmentally and culturally compatible.
Objectives:
· to protect natural and scenic areas of national and international significance for spiritual, scientific, educational, recreational or tourist purposes; 
· to perpetuate, in as natural a state as possible, representative examples of physiographic regions, biotic communities, genetic resources, and species, to provide ecological stability and diversity; 
· to manage visitor use for inspirational, educational, cultural and recreational purposes at a level which will maintain the area in a natural state or near natural state; 
· to eliminate and thereafter prevent exploitation or occupation inimical to the purposes of designation; 
· to maintain respect for the ecological, geomorphologic, sacred and aesthetic attributes which warranted designation; and 
· to take into account the needs of indigenous people, including subsistence, in so far as these will not adversely affect the other objectives of management. 
Category III; Natural Monument: Protected Area managed for conservation of specific natural features.
Area containing one or more specific natural or natural/cultural feature which is of outstanding value because of its inherent rarity, representative or aesthetic qualities or cultural significance.
Objectives:
· to protect or preserve in perpetuity specific outstanding natural features because of their natural significance, unique or representational quality, and/or spiritual connotations; 
· to an extent consistent with the foregoing objective, to provide opportunities for research, education, interpretation and public appreciation; 
· to eliminate and thereafter prevent exploitation or occupation inimical to the purpose of designation; and 
· to deliver to any resident population such benefits as are consistent with the other objectives of management. 
Category IV; Habitat/Species Management Area: Protected Area managed mainly for conservation through management intervention.
Area of land and/or sea subject to active intervention for management purposes so as to ensure the maintenance of habitats and/or to meet the requirements of specific species.
Objectives:
· to secure and maintain the habitat conditions necessary to protect significant species, groups of species, biotic communities or physical features of the environment where these require specific human manipulation for optimum management; 
· to facilitate scientific research and environmental monitoring as primary activities associated with sustainable resource management; 
· to develop limited areas for public education and appreciation of the characteristics of the habitats concerned and of the work of wildlife management; 
· to eliminate and thereafter prevent exploitation or occupation inimical to the purposes of designation; and 
· to deliver such benefits to people living within the designated areas as are consistent with the other objectives of management. 
Category V; Protected Landscape/Seascape: Protected Areas managed mainly for landscape/seascape conservation and recreation.
Area of land, with coast and seas as appropriate, where the interaction of people and nature over time has produced an area of distinct character with significant aesthetic, cultural and/or ecological value, and often with high biological diversity.  Safeguarding the integrity of this traditional interaction is vital to the protection, maintenance and evolution of such an area.
Objectives:
· to maintain the harmonious interaction of nature and culture through the protection of landscape and/or seascape and the continuation of traditional land uses, building practices and social and cultural manifestations; 
· to support lifestyles and economic activities which are in harmony with nature and the preservation of the social and cultural fabric of the communities concerned; 
· to maintain the diversity of landscape and habitat, and of associated species and ecosystems; 
· to eliminate where necessary, and thereafter prevent, land uses and activities that are inappropriate in scale and/or character; 
· to provide opportunities for public enjoyment through recreation and tourism appropriate in type and scale to the essential qualities of the areas; 
· to encourage scientific and educational activities which will contribute to the long term well-being of resident populations and to the development of public support for the environmental protection of such areas; and 
· to bring benefits to, and to contribute to the welfare of, the local community through the provision of natural products (such as forest and fisheries products) and services (such as clean water or income derived from sustainable forms of tourism). 
Category VI; Managed Resource Protected Areas: Protected Area managed mainly for the sustainable use of natural ecosystems.
Area containing predominantly unmodified natural systems, managed to ensure long term protection and maintenance of biological diversity, while providing at the same time a sustainable flow of natural products and services to meet community needs.
Objectives:
· to protect and maintain the biological diversity and other natural values of the area in the long term; 
· to promote sound management practices for sustainable production purposes; 
· to protect the natural resource base from being alienated for other land-use purposes that would be detrimental to the area's biological diversity; and 
· to contribute to regional and national development.
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Appendices
Appendix 1. Galapagos Marine Reserve
Though international attention on the Galapagos Islands is largely focused on its unique terrestrial organisms, such as the Galapagos tortoise, the waters surrounding the archipelago of islands are also extraordinary for their diversity and productivity.  The area supports a complex marine ecosystem with strong connections to terrestrial life on the islands, with 3000 species of marine plants and animals, including such unique species as the marine iguana, Galapagos fur seal, Galapagos penguin, flightless cormorant, and lava gull, among other endemics.  Other notable marine species include whale sharks, Galapagos sharks, hammerhead sharks, manta rays and leopard rays, as well as a wide range of jack and tuna species.
These waters were unprotected until recently and became vulnerable to the pressures of increased human presence, fishing and tourism.  Diving in the Galapagos is quickly expanding, while in the past few years tuna and shark fishing and sea cucumber collecting in the Galapagos has boomed.  A lucrative and controversial practice is fishing for shark fins, a wasteful practice in which sharks are killed only for their fins and the rest of the carcass is discarded.  The fishery depletes the marine ecosystem of this important predator and the prime draw for many divers.  
In 1986, a marine park or reserve was designated to protect the archipelago’s coastal waters to 24 km offshore, but the MPA was never implemented, as occurred again six years later when a management plan was created for the Galapagos Marine Reserve.  In 1997, renewed efforts for preserving the marine environment reinvigorated planning for a marine park, with local fishing, tourism and conservation sectors brought together for negotiations.  In 1998 the Galapagos Marine Reserve was created to protect the waters surrounding the Galapagos Islands and the resources they contain.  The Marine Reserve complements the long-standing conservation of the land portion of the archipelago, begun in 1959 when the Ecuadorian government set aside 1,714,000 acres (693,700 ha or 90% of the Galapagos Islands) as a National Park.
The Galapagos Marine Reserve Law that was adopted allows the incorporation of the Marine Reserve into Ecuador’s National System of Protected Areas.  The Marine Reserve includes all of the archipelago’s interior waters and extends approximately 64 km from the coastal baseline, encompassing 133,000 square kilometers.  Since 1990, all the interior waters are designated a whale sanctuary and, by law, all species of sea turtles are protected in these and other Ecuadorian waters.
The Galapagos Marine Reserve and the Galapagos National Park work hand in hand with the Charles Darwin Research Station to implement the common goals of conserving the archipelago’s natural resources.  The Park Service approves all itineraries of boats visiting the islands, ensuring that the tourism is distributed evenly throughout the islands, and licenses guides in the islands.  The Galapagos National Park Service is established as the authority in charge of administration, management and control of the marine reserve, as well as coordinating control with the Fisheries Ministry and the Navy.  A multi-sector management board consisting of the Galapagos National Park Service and the users of the Galapagos Marine Reserve oversees the operation of the Marine Reserve.
The Galapagos Marine Reserve has been well-planned; however, its execution has been fraught with failures, both major and minor. Fisheries regulations in the Galapagos are often challenged by fishers, many of whom are not from the islands but rather from mainland Ecuador, or even foreign fishers.  Enforcement of marine areas is inadequate, and this only compounds the deliberate challenging of laws by many fishing groups.

Appendix 2. Tasmania: Fisheries reserves to protect coastal habitats

No-take marine reserves were declared in 1991 at Governor Island, Maria Island, Tinderbox, and Ninepin Point, on the eastern/southeastern Tasmanian coasts.  Maria Island is the largest reserve, with about 7 km of coastline protected; Tinderbox, the next largest, has 2 km, while Governor Island and Ninepin Point protect about 1 km of coastline each.  Reference sites were picked outside the reserves so that the effect of protection on reef assemblages could be compared with similar, unprotected reef.  Surveys, conducted at least annually for five years, found that the number of fish and invertebrate species increased inside the Maria Island Marine Reserve relative to sites outside the reserve, but did not change significantly in the smaller reserves.  Large fish became much more common at Maria Island than outside the reserve, partly because of an increase in size of the abundant blue-throated wrasse (Notolabrus tetricus), and partly because of an enormous increase in the abundance of the bastard trumpeter (Latridopsis forsteri) inside the reserve (no trumpeter at all were found at sites outside the reserve).  Other large fish species such as ling and draughtboard shark, which had been virtually eliminated from heavily fished reefs, were found at Maria Island and Tinderbox.  The density of large fish did not increase at the two smaller reserves.

Rock lobster numbers steadily increased in the Maria Island reserve, and the largest animals encountered inside the reserve increased by about 15 mm during each year of monitoring.  Outside the reserve, numbers remained stable, and very few individuals exceeded the minimum legal size for the fishery.  The total biomass of rock lobsters in the Maria Island reserve was estimated to have increased by more than an order of magnitude during the study, and total biomass of lobsters above legal size was estimated to have increased over twenty times.  This trend to larger size was seen in all the reserves.  

These increases in size and density should translate to increased reproductive output, since larger animals are more likely to be sexually mature, and numbers of eggs produced increases with body size.  Whether the huge increase in reproductive potential actually translated into more juvenile recruitment into nearby fisheries was not directly tested, but the tendency for fishers to set nets and pots on reserve boundaries suggested that considerable export of adult fish and rock lobster did occur.  

Studying these no-take reserves has shown that Tasmanian coastal reefs are capable of supporting much higher densities of rock lobster and commercially important fish than other areas, but have been heavily overfished.  Current levels of fishing, which primarily target immature fish, are far in excess of maximum sustainable levels for the region.  

Source: Edgar, G.J. and N.S. Barrett. 1999. Effects of the declaration of marine reserves on Tasmanian reef fishes, invertebrates, and plants. Journal of Experimental Marine Biology and Ecology 242:107-144.


Appendix 3. Soufriere Marine Management Area (SMMA)
St. Lucia is one of the northern Windward Islands, in Caribbean.  Fringing reefs are found nearly all around the island.  Soufriere is located on the southwest coast, where extend reefs: Anse Chastanet, Soufriere Reefs (2,3 km), Petit Piton Reef (2 km) and Gros Piton Reef (2,8 km). 
The coast plays a central part in the life and economy of Soufriere; the main settlements and infrastructures are located near the shore and the beaches are extensively used for recreation.  
In the late 1980s and early 1990s, the multiplicity of uses and growing demand for scarce and fragile resources generated critical impacts and conflicts.  The main environmental problems prior to the establishment of the SMMA can be summarized as follows:
· Degradation of coastal water quality, with direct implications for human health and for the protection of the reef ecosystem; 
· Depletion of near-shore fisheries resources; 
· Loss of the economic, scientific and recreational potential of coral reefs, particularly in the context of diving tourism; 
· Degradation of landscapes and general environment quality, notably on or near beaches; 
· Pollution generated by solid waste disposal in ravines or directly in the sea. 
Problems of resource management in turn manifested themselves in growing conflicts among users of the resource, particularly the following: 
· Conflicts between commercial dive operators and fishermen over the use of, and the perception of impact on, the coral reefs; 
· Conflicts between yachts and fishermen because of anchoring in fishing areas; 
· Conflicts between the local community and hoteliers over the access to beaches; 
· Conflicts between fishermen and authorities at both the local and national levels over the location of a jetty in a fishing priority area; 
· Conflicts between fishermen and hoteliers over the use of the beaches for commercial fishing or recreational, tourism oriented activities. 
The objectives of the MPA are to address environmental issues such as water quality, resource depletion, erosion and pollution from land use, and to resolve conflicts among users, mainly fishing and tourism activities. 
The Soufriere Marine Management Area (SMMA) was endorsed in February 1994 by the government, with mechanisms to hand over management to the Soufriere Foundation.  The agreement contained details of a proposed Zoning Agreement (marine reserves, fishing priority areas, multiple use areas, recreational areas, and yacht mooring sites), legal provisions needed to manage individual activities such as fishing, diving, yachting, marine transportation, demarcation requirements, materials for user information, and training needs. A management plan was produced, defining the institutional arrangements and responsibilities, revenue sources (including specific fees to be charged for various categories of users, systems of fee payment and collection), job responsibilities and skills required for four area wardens and the SMMA manager, specifics of infrastructure needed (demarcation and mooring buoys, demarcation signs), systems for monitoring the resource base and levels of resource use, surveillance, maintenance, and public awareness needs. 
The main management activities center on research and monitoring (sedimentation, water quality, coral growth/mortality, Reefcheck, fish stocks, effect of reserves, etc.); development of the fishing sector, including resolution of the conflicts between tourism and fishers through zoning, construction of fish landing sites, banning and buyback of gillnets, installation of Fish Aggregating Devices, and assistance in shifting from near shore to deep-sea fishing. The project has been successful in addressing the main conflicts between users, mainly through zoning.  The planning process was very participative, with many meetings, consultations, negotiations between all stakeholders.  The project is integrated (most sectors of activities implicated, such as fisheries, tourism, and other activities that pollute or destroy the reefs). The SMMA is almost self-financing through tourism activities. 

Appendix 4. The Bahamas Marine Reserve Network

The Bahamas is a 100,000 sq. mile archipelago that extends over 500 miles north to south and east to west with 700 islands and 2,400 cays and a total an estimated land area of 5,382 sq. miles. The Bahamas presently has 25 national parks, ranging in size from a few acres to several hundred thousand acres and encompassing every kind of habitat that the archipelago possesses.  The Bahamas already has some experience with MPAs, as 12 of these 25 national parks include marine areas.  The largest of these is the Exuma Cays Land & Sea Park, a 176 square mile area established in 1958, which allowed limited fishing within the boundaries of the park until 1986.

As successful as the Exuma Cays Land and Sea Park and other areas under The Bahamas National Trust system have been, these areas alone cannot do what is needed to maintain the sustainability of the marine ecosystems and lucrative commercial fishing industry of the Bahamas.  The government of the Bahamas believes that long-term protection of valuable marine resources absolutely requires the development of a network of fully protected Marine Reserves.  It is envisioned that the network must be large enough to adequately represent the many different habitats found in the islands, and distributed so as to maintain vital linkages for all life-stages of marine animal and plant life.  Reserves must also be numerous enough and sufficiently dispersed so as to provide adequate replication as insurance against damage from local environmental catastrophes, such as hurricanes.

Building on this experience, the Bahamian Department of Fisheries worked in close consultation with local and international partners to propose the establishment of a network of no-take marine reserves throughout the Bahamas.  In January 2000, the government established the first five No Take Marine Reserve sites.  These areas are rich in biodiversity and represent some of the healthiest marine ecosystems found in the Bahamas and consist of representative habitats necessary for the complete life cycle development of most commercially important fishery species.  Provision of economic sustainability has been high on the agenda, and a plan for placement of ReefBalls or other artificial reef structures are being studied as potential ways to enhance fish biomass in areas outside of proposed marine reserve boundaries so that displaced fishermen would still be able to obtain reasonable catches in spite of the fact that their traditional fishing areas are being closed to fishing.  Momentum for this initiative has been maintained with full community participation and a comprehensive consultative process run by both government and NGO partners.  This stakeholder outreach and participation has even sparked interest from communities in areas with no immediate plans for the establishment of marine reserves.
A multi-institutional Bahamas Biocomplexity Project research team continues to analyze the diverse biodiversity, fisheries, and other socioeconomic functions of MPA networks.  The results of ongoing oceanographic, biological, and socioeconomic studies will be synthesized using various computer models to explore marine reserve design and adaptive management options in the Bahamas.  In addition to providing critical information for Bahamian educators, resource planners, managers, and stakeholders, this modeling effort will have relevance for the design of MPA systems throughout the Caribbean and worldwide.  Although fieldwork will continue, the BBP Habitat Working Group will increasingly focus on analyses of existing datasets in order to construct the base layers of biodiversity information which will support the integrative models for adaptive management and MPA network placement. 
Source: http://www.icran.org/PDF/SIDS_Speech_Bahamas.pdf and http://research.amnh.org/biodiversity/center/programs/marine.html

[bookmark: _Toc44230783][bookmark: _Toc44230784]Appendix 5. Mafia Island Marine Park (MIMP)

Background and Brief History
Description
Mafia Island and its chain of small islets lies approximately 120km south of Dar es Salaam and 20 km offshore the most eastern extent of the Rufiji Delta, one of the larges deltas in Africa and home to extensive mangrove forests.  The main island of Mafia is about 48km long and 17km wide at its largest point and is home to 40,801 people. 

The Resolution of the National Assembly declaring the Mafia Island Marine Park (MIMP) was passed on 27 April 1995 with effect from 1 July that same year; the MIMP boundary was officially gazetted 6 September 1996.  Mafia was the first marine park designated in Tanzania, and thus required the passage of a Marine Reserves Act in Parliament in order to become an official entity.

The MIMP is a multiple-use Marine Park (IUCN classification VI) covering 822 km2, over 75% of which is below the high water mark.  The MIMP covers the southern part of Mafia Island and includes the inhabited islands of Chole, Juani, Jibondo, and Bwejuu, as well as several other uninhabited islets.  The Park is home to a variety of tropical marine habitats including coral reefs, sea grass beds, mangrove forests, and inter-tidal flats.  The Park also houses a remnant of threatened lowland coastal forest, about half of which is inside park boundaries.  Two species of marine turtle nest on the Park’s beaches and local sightings of dugongs have been recorded.  In addition to its natural wealth, MIMP is also home to numerous historic ruins, some dating back to the 13th century.  

It is estimated that 19,000 people live inside the Park boundaries in 14 villages.  According to the MIMP General Management Plan (GMP) adopted by the Minister of Natural Resources and Tourism (MNRT) in September 2000, up to 50 percent of this population is heavily dependant on the exploitation of marine resources for their livelihoods and another 10-15 percent rely on forest products from the sectors of Mlola Forest within Park boundaries.  

Objectives
The purposes of the MIMP are as follows:
· Conservation of biodiversity and ecosystem processes;
· Sustainable resource use, rehabilitation of damaged ecosystems;
· Involvement of local residents in development and management; 
· Stimulation of rational development of underutilized natural resources;
· Promotion of environmental education;
· Research and Monitoring of resource conditions and uses;
· Conservation of historic monuments, ruins and cultural resources;
· Facilitation of appropriate ecotourism development
[bookmark: _Toc44230785]
Key Features 
Zoning Scheme
MIMP has developed a zoning scheme consisting of core, specified use, and general use zones, surrounded by a buffer zone.  

MIMP Zoning Scheme
	Zone
	Protection level
	Criteria for Selection
	Resource use

	
Core
	
High
	Areas that warrant priority conservation status and local users can afford to wholly relinquish 
	Extractive use prohibited; controlled tourism and scientific use permitted

	
Specified Use
	
Intermediate
	Areas that warrant priority conservation status but local users not able to relinquish
	Significantly destructive uses prohibited; extractive uses permitted by residents of the Park

	
General Use
	
Low
	All other areas
	Controlled extractive use permitted; priority to residents, but non-residents also permitted with authorization

	
Buffer
	
Very Low
	800 meters outwards from boundary
	Developments subject to EIA under MPR Act


The overall picture of the Park’s long-term sustainability is fairly positive, but still uncertain due to reliance on the tourism industry to generate revenues.  One potential source of revenues that is not currently being tapped at all by MIMP is licensing and taxation of marine products.  The Mafia District Council (MDC) has the legal mandate to collect these fees and is doing so but there is great potential for streamlining the collection system and increasing revenues.  Thus, over the next few years, MIMP will need to continue to benefit from external donor support.   
Source: Hurd, A.K. 2004. Sustainable financing of marine protected areas in Tanzania. World Bank, Washington, D.C., USA.

Appendix 6. Banco Chinchorro Biosphere Reserve (RBBCH)
Banco Chinchorro Biosphere Reserve (RBBCH) is located in the south east coast of Yucatan Peninsula, Mexico.  It is off the shoreline, the nearest point being 30.8 km.  The total area is 144,360 ha (346,187 acres).  The geological formation of RBBCH and its physiography has allowed the evolution of a geographically unique reef formation; it is a false atoll with an inner reef lagoon of 60,000 ha (143,885 acres). 
There are diverse ecosystems in RBBCH.  They provide shelter and are used as nursery for several species, marine and terrestrial, with ecological and commercial relevance.  Some birds, as Anas discors and Mycteria americana, are threatened species.  There are only 13 reptile species reported for the Reserve, ten of them protected by Mexican laws, including Crocodylus acutus and Boa constrictor, and the endangered marine turtles as Eretmochelys imbricata, Caretta caretta, and Chelonia mydas, which use reefs for feeding and sand beaches for nesting.
Reefs are the best-represented ecosystems in Chinchorro, and this makes it the richest coral reef site in Mexico.  It has 95 coral species reported; some of them protected, as Plexaura homomalia, Acropora palmata, and A. cervicornis.  Seagrass, mainly represented by Thalassia testudinum, are very important reproduction and breeding zones for diverse fish (206 species) and invertebrate species.  Mangroves with Rhizophora mangle, Laguncularia racemosa, Conocarpus erectus, and Avicennia germinans (species under special protection), are breeding and nesting zones for local and migrating birds.  With its great biodiversity, the presence of endemic and threatened species, and its relative isolation, Chinchorro is a very important area for conservation and sustainable use. 
The National Biodiversity Commission classifies Banco Chinchorro as a Priority Region A-70, the WWF considers it in the global 200 priority areas, and TNC considers it one of the two priority areas of the Mesoamerican Barrier Reef System.  This zone was decreed as a natural protected area on July 19th, 1996; a management plan for the Biosphere Reserve was developed in 1999.  The main objective of the Biosphere Reserve is to ensure the continuity of evolution and ecological processes and the conservation of natural resources through its sustainable use. 
This Biosphere Reserve is considered a clear example of co-management.  For example, the enforcement and surveillance program is supported by WWF, while much of the rest of the Reserve is supported by Federal funds.  The objective of this program is to reduce illegal fishing and to control tourist activities, based in the zoning and the administrative rules.  It is developed with the cooperation of the legal fishermen and the participation of diverse authorities (Navy Ministry and Communication and Transport Ministry and the Environment Ministry).  The initial phase of eleven months is conducted by a team supported by two fast boats and an ultra-light airplane.  The enforcement and surveillance program is also supported by licensed fishermen, who provide 20 cents from each kilogram of conch and lobster they catch.  A project is also planned with WWF to get the eco-certification for the fishing products.  At the same time, the bulk of support comes from the Natural Protected Areas System of the National Institute of Ecology of SEMARNAP (Ministry of Environment) of Mexico.  The result of these co-management activities has been the elimination of certain forms of destructive fishing in the area, and preservation of much of Banco Chinchorro’s biodiversity.

Appendix 7. Bonaire Marine Park
Bonaire is a small island (288 km2), situated in the southern Caribbean, approximately 60km north of Venezuela.  It is surrounded by fringing coral reefs, extending to a maximum of 150m off shore, sea grass beds and mangroves.  The Marine Park extends all around the island, from the high water mark to the 60m depth contour, encompassing an area of approximately 2700 hectares. 
The reefs of Bonaire are well developed; they offer a wide array of reef structures and the fish populations are very rich.  Since 1979, the waters around Bonaire from the high water mark to the 60 m depth contour have been designated a Marine Park.  The management body for the Marine Park is STINAPA (Netherlands Antilles National Parks Foundation).  The Park has its own full-time manager as well as 4 rangers and administrative staff. Activities within the Marine Park are restricted, while destructive practices such as anchoring, coral collecting, and spear fishing have been banned for decades. Traditional fishing is permitted. Dive tourism is the mainstay of the island’s economy and Bonaire is one of the top ten diving destinations worldwide.  There were approximately 70,000 visitors to Bonaire in 1999, of whom 29,500 were divers.  Since 1992 and the implementation of an admission fee payable by divers the Marine Park has been self-financing with respect to its running costs. 
The goal of Bonaire Marine Park is to protect and conserve the island’s marine resources and ensure sustainable use of coral reefs, sea grass beds and mangroves, while maximizing safe levels of use for recreation and commerce. 
In January 1992 the Island Government introduced a US$10.00 annual admission fee, payable by anyone scuba diving in the Marine Park.  By the end of 1992, the Park had become entirely self-financing with respect to its operational costs.  Divers pay the admission fees as part of the standard dive operators’ check-in procedure.  The system was received enthusiastically by divers right from its inception. 
The Marine Park is responsible for the upkeep and maintenance of the system of more than 75 moorings used by dive operators and 40 public yacht moorings used by visiting pleasure craft.  It also maintains a system of shore marker stones used to locate easy access points for shore diving and snorkeling.  Park Rangers patrol daily both by land and sea and provide information and guidance to Park users.  The Marine Park believes strongly in the value of education and has developed a comprehensive range of interpretive and educational materials and programmes aimed at both islanders and tourists which teach about the value and fragility of the islands natural marine resources.  Using a variety of venues such as the media, schools, dive operations, and tourism-associated businesses, the Marine Park seeks to generate awareness among all sections of the community.  Programs include classes to teach local children to snorkel and dive, courses for island dive staff, lectures for the tourism sector, and courses for local schoolteachers on basic marine biology and ecology.  Additionally, for visitors, the Marine Park has developed a series of brochures and leaflets on boating, fishing, diving, snorkeling, etc. as well as signage all of which are available via local dive shops, hotels, and the Tourist Office.  The Marine Park runs research and monitoring programs to provide information vital to the Park management.  A long term monitoring program has been established, aimed at evaluating the changes taking place on the reef.  This will help to determine the impact of factors such as diver impact and the effects of coastal zone development.  The Marine Park is responsible for law enforcement within its boundaries and not only has special policing powers but is empowered to issue summary fines.  Park management also routinely advises the Island Government, government departments, companies, and individuals on marine conservation and development issues. 
The Bonaire Marine Park is one of the few actively managed, marine protected marine areas in the world, having virtually eliminated destructive practices such as anchoring, coral collecting, and spear fishing.  It is entirely self-financing, and an excellent example of how the tourism and conservation can work together to protect coral reefs. 
A main lesson of the Bonaire Marine Park is that tourism can help to support conservation and management efforts.  It can bring a source of funding that help active management.  The tourism industry can be very effective at providing environmental information to their clientele.  The Park shows that on a local level, it is necessary to work with all stakeholders, tourism industry, tourist office, government agencies, etc. 
The Bonaire Marine Park was initially set up with grant funding from the World Wildlife Fund, Holland, together with matching funds from the Dutch and local governments.  When it was revitalized in 1991, after a seven-year period of inactivity, Dutch Government Foreign Aid funds were used (MJP Fonds) to cover start-up costs such as the purchase of capital equipment and initial operational costs. Since 1992 the Marine Park has been self-financing with respect to salaries and operational expenditure.  External grant funding agencies have always been approached for small grant funding to cover the cost of purchasing capital equipment and running specific projects such as research projects, educational projects, etc. 
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