MPAs solve marine habitats, climate and more
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Marine protected areas safeguard wildlife and ecosystems 13 A growing body of scientific research indicates that MPAs that are at least highly protected – and fully protected ones in particular – consistently help to support larger, healthier and more diverse populations of fish and other marine animals.58 No-take reserves currently make up only around 3 percent of U.S. waters,59 but studies have shown that these areas can help protect the balance and integrity of marine ecosystems, lead to an increase in fish biomass and size and density of organisms, promote species diversity, and prevent species loss within their boundaries.60 They can also have a positive effect on the ocean around them, increasing the abundance and diversity of marine life in adjacent areas.61 MPAs have been found to yield the greatest benefits when they are large, highly protected, isolated by deep water or sand, well-enforced, and longstanding. According to a 2014 study published in the journal Nature, when all five of these criteria are met, benefits increase “exponentially.”62 MPAs promote increased biomass, abundance and density of marine species Highly protected, well-managed and effectively enforced MPAs can lead to an increase in the density and abundance of marine species within their boundaries.63 A 2009 analysis synthesizing a range of monitoring studies on the ecological effects of no-take marine reserves around the world showed that the protections afforded by these reserves result in significant average increases in biomass (the total mass of living organisms in a specific area), the size and density of organisms, and the number of species present within the reserves.64 For example, in half of the reserves, total biomass of studied species was more than triple that of unprotected areas, and density more than 60 percent higher.65 In some cases, where the density and abundance of organisms is especially low outside of the reserves, the increases were even greater. One study, examining the Governor Island reserve in Australia, found that the biomass of rock lobsters was 2,300 percent higher in the protected area than outside it.66 Across five studies measuring density of various marine species in the Las Cruces Reserve in Chile, the number of individuals of the species being studied was found to be on average 2,210 percent higher inside the reserve than outside it.67 Of these studies, the two reporting the largest increases were both focused on the Chilean abalone, a species of sea snail that was “incredibly rare” prior to the creation of the reserve, and remained so everywhere except in the protected areas, where its population rebounded.68 Numerous other studies have documented the benefits of MPAs for marine life:69 • A 2017 analysis found that average biomass of fish in fully protected MPAs was 670 percent greater than in nearby unprotected areas and 343 percent greater than in partially protected MPAs.70 The study also found that fish biomass was restored in fully protected marine reserves over time after the impleMarine protected areas safeguard wildlife and ecosystems mentation of protections, whereas in partially protected MPAs it was not.71 • A study of marine reef fish in Tsitsikamma National Park off the coast of South Africa, one of the world’s oldest fully protected MPAs, found that the density of certain fish species in the protected area is around 42 times higher than in unprotected areas.72 • Within five years of the implementation of protections on Georges Bank in the Gulf of Maine, the density of legal-sized scallops reached up to 14 times that of scallops in fished areas.73 Crabs, anemones, sea urchins, and other invertebrates returned, and yellowtail flounder also began to recover.74 • MPAs can lead to larger fish populations beyond their boundaries, either through fish migrating from the protected area or the dispersal of larvae spawned within it.75 • In tropical environments, unfished reefs with large fish biomass tend to have greater coral coverage and lower levels of coral disease than unprotected reefs, with fewer bacteria, viruses and pathogens.76 MPAs protect and enhance biodiversity Marine protected areas can protect biodiversity, strengthening ocean ecosystems by keeping natural processes intact and enhancing the resilience of their inhabitants. Highly to fully protected MPAs foster greater biodiversity, which in turn boosts overall ecosystem health.77 A 2006 meta-analysis of data from 44 fully protected MPAs showed that, post-designation, levels of biodiversity in these areas increased by an average of 23 percent, and fish numbers in surrounding areas also significantly increased as a result of spillover from the protected zones.78 Increased biodiversity in turn increases degraded ecosystems’ ability to recover from degradation.79 For example, within two decades of its designation, a fully protected area in New Zealand’s Leigh Marine Reserve recovered from destruction of kelp forests triggered by the unchecked growth of its sea urchin population, which thrived in the absence of heavily-fished predator species.80 Restrictions on fishing within the MPA opened space for a rise in predator populations, including sea urchin-eating fish, resulting in an increase in overall biodiversity, a revival of the area’s kelp forest, and a return of the local ecosystem to a complex, healthy condition.81 In addition to benefiting resident species, well-connected, ecologically coherent MPA networks that provide effective links across marine habitats have been shown to benefit highly mobile marine animals like whales and sea turtles by protecting important sites along their migratory routes, such as feeding and breeding grounds.82 In the western Pacific, protection of the nesting beaches and foraging habitats of green turtles, including a significant portion of their migration routes to foraging grounds outside the protected area, has played a role in rescuing these populations from the brink of extinction.83 Since migratory species tend to have preferences for particular sets of conditions, such as temperature or oxygen concentrations, and often gravitate toward particular areas where these conditions lead to an abundance of prey, protecting such areas can benefit Kelp forests, like this one in the Channel Islands National Park off the coast of California, are important carbon sinks, and support a rich diversity of marine life. Photo: U.S. National Park Service Marine protected areas safeguard wildlife and ecosystems 15 these species.84 This has been the case for certain kinds of seabirds, for example. A study of the distribution and foraging habitat use of three species of tropical booby in two MPAs in a network in the Central Pacific found that each MPA encapsulated more than 85 percent of foraging habitat for each species, suggesting that these areas are valuable to these highly mobile tropical species.85 Highly and fully protected MPAs can help mitigate the impacts of climate change Global warming is taking its toll on the ocean, with increasing acidification, oxygen depletion, changes in water temperature and currents, intensification of extreme weather events, and degradation of coral reefs and other critical wildlife habitats.86 But the oceans themselves may be an important ally in combating this crisis.87 For example, oceans and coastal habitats, such as mangroves and salt marshes, not only soak up huge quantities of carbon dioxide, but can also fortify our shorelines against rising sea level and extreme weather events that are all but guaranteed to become more frequent as the climate crisis escalates.88 Research suggests that networks of MPAs that protect these coastal ecosystems can therefore help safeguard both human communities and ocean ecosystems against the impacts of climate change.89 Protected marine reserves have been shown to increase the resilience of marine species to climateinduced impacts. For example, when climate-driven oxygen depletion in Baja California devastated local populations of pink abalone, the protection these reserves provided for large adult mollusks with high egg production enabled abalone populations in the protected areas to recover more quickly than those outside the reserves, and moreover, helped to replenish non-protected surrounding areas through larval spillover across the reserves’ borders.90 The increased complexity of ecosystems nurtured by MPAs in itself enhances the ability of protected areas to withstand climate-induced impacts. Research has shown that reserves with complex ecosystems are more resilient to the effects of climate change than unprotected areas.91 Increased diversity in fish communities gives these communities greater resilience to variations in temperature, for example.92 Similarly, studies have revealed that increased biodiversity enhances reef fish biomass and resilience against the climate change impact of rising temperatures.93
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