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Listen to the scientists, use protection - Marine Protected Areas

Human activities such as excessive use of fossil fuels, plastic production and overfishing are now negatively
affecting the oceans. Human interference are causing changes in the biodiversity and the ecosystems found
in marine areas. Areas with a high density of species are especially at risk [1]. Here, many organisms
depend on each other, and if one is missing an entire food web could potentially collapse [1]. A marine
protected area (MPA) is an area designated to the maintenance and protection of marine ecosystems,
processes, habitats and species. This includes shipwrecks, reefs, lagoons, mangroves and more.

One such important type of area are coral reefs. Coral reefs are hotspots for biodiversity and hold one quarter
of all marine life [2]. Therefore, many species are dependent on the coral reefs for food and protection [3].
Coral loss has a cascading effect on the reef ecosystems and could eventually lead to consequent changes in
the population dynamics and reef biodiversity [2]. Due to overfishing and other human activities, this
ecosystem type is under severe threat [4]. Marine protected areas have been relatively successful in restoring
populations of over-harvested fish and invertebrates by protecting important habitats [4]. Here we will
discuss the importance of biodiversity and the positive and negative sides of MPAs. Furthermore, the effects
and the benefits of MPAs and the economics behind it will be debated. Lastly, the MPAs will be linked to
terrestrial nature conservation.

Biodiversity is important for maintenance of goods and resources

Biodiversity is the variety of life and refers collectively to variation at all levels of biological organization.
Because the variety of life can be expressed in profound ways, there is no single overall measure of
biodiversity, rather multiple measurements of different factors. Measures of biodiversity are used as bases
for making decisions about conservation action [5]. Marine biodiversity has always been linked closely to
our livelihood and plays a crucial role in maintaining marine ecosystem services and supply of crucial goods
to human society [6]. This includes the transformation, detoxification and sequestration of waste, and
moderation of climate [7]. The production of plant biomass from sunlight and nutrients is the primary food
source for all living organisms in the natural environment, and ultimately for humans. The decline of marine
biodiversity is also leading to fluctuating and unpredictable changes to the ecosystem services and goods
from the ocean, reducing the resilience and resistance of marine environment to changes [8]. Moreover, the
complementarity effect, where two forms of life live together without depriving the other also shows the
importance of biodiversity. For instance, some algae species grow better with intense light while others
prefer less light, when growing together one will grow towards the light and block the light for the other [9].
These examples show that rich biodiversity is not only good for the sustainability of the marine environment,
but that we as humans also benefit from it.

Marine protected areas are meant to maintain biodiversity

MPAs are created for the purpose of protecting biodiversity, habitats, and to restore productivity and avoid
further degradation of the ocean [10]. The aim of restoring and conserving biodiversity is especially
important, but 94% of all MPAs are only “partially protected MPAs”. Meaning that fishing, aquaculture and
tourism activities are permitted, but restrictions such as fishing quotas are imposed [11]. Any fishing can
have an ecological impact and thus alter the level of biodiversity, from genes to ecosystems. For example,
fishing on a top predator could alter the population size of the predator itself, causing a trophic cascade and
changing the whole ecosystem. Hence MPAs that allow fishing will not maintain all levels of biodiversity in
its natural condition [11]. In 2017, 1.6% of all MPAs were no-take MPAs; areas that prohibit extractive
activities, such as fishing, archaeological digging, hunting and diving [16]. A meta-analysis of scientific
studies showed, on average, no-take MPAs had 670% greater fish biomass than unprotected areas and 343%
greater than in partially protected MPAs [12]. Partially protected MPAs had 183% greater fish biomass than
unprotected areas. After protection, fish biomass was restored in no-take MPAs, but not in partially protected
MPAs or unprotected [12]. Therefore, more no-take MPAs are needed to restore fish biomass and
ecosystems and for the conservation of biodiversity. If fish biomass increases, more fish is likely to migrate
to surrounded unprotected areas (spillover effect) where fishing can occur [13]. If fished in a sustainable
way, increased fish biomass can help to meet the increasing food demand and thereby SDG 2: Zero Hunger.
Global MPA coverage continues to grow about 8% a year [14], and this, along with other conservation and
restoration initiatives, has led to a reduced risk of extinction for many marine mammals as well as increased
recovery of many of the scientifically assessed and depleted fish stocks [14]. Besides, many of the benefits
associated with MPAs have yet to be realized as they increase with the age of the reserve, and most MPAs
are still less than ten years old [15].
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Marine protected areas are still considered a controversial conservation tool

When implementing marine protected areas, there are numerous potential pitfalls. Negative consequences
may be a displacement of coastal communities, harvesting and fishing moving to other areas causing illegal
harvesting and increasing conflict. These consequences are a stark contrast to SDG 16, which aims to reduce
conflict and violence. Traditionally, marine protected areas have mainly been designed to optimize and
protect biodiversity, with little consideration for potential costs to the recreational and commercial fisheries
that are affected [16]. Failing to accommodate these socioeconomic interests often strains the success of
established marine protected areas because support and compliance from the local community is lacking
[17]. Unless MPAs are implemented with proper consultation with local communities in coastal and marine
areas, they are unlikely to meet their social, ecological and economic objectives [18]. However, well-manage
MPAs can benefit local communities, leading to increased number of jobs in the fishing- and tourism
industry, providing a link with SDG 1 and 8 [19].

Creating marine protected areas is costly, but could be worth it

The ocean is finite, and therefore the resources need to be protected. Establishing and operating MPAs can
be expensive. An estimation of the operation cost can be around 7-26 billion USD annually for 20%-30% of
the ocean conserved through MPAs [20]. The area we aim to reach is at least 10% by 2020 (SDG 14.5). This
is a question of priority. For comparison: the world’s biggest cruise ship, The Symphony of the Seas, cost
$1.35 billion to build, with the expense of five of these ships we are within reaching SDG 14.5.Active
conservation of MPAs could potentially create up to 1 000 000 new jobs [20]. In order to fulfill SDG 1 and
SDG 8, jobs like these will be vital in growing economies. Similar measurements are being taken to create
sustainable jobs on land. For example, Pakistan is committed to planting 10 billion trees by 2023, and this
planting project will employ 60 000 workers [21]. If marine protected areas are managed well, they could
create job opportunities (SDG1), sustainable fishing regiments (SDG8, SDG14), as well as preserving
biodiversity in our oceans.

There is a link between terrestrial and marine nature conservation

Protected areas are not only important for conservation of oceans and marine areas, but also for terrestrial
nature conservation (SDG 15). The area which is protected on land is, in comparison, larger (14.9%) than the
marine protected areas (7.3%) [22]. There is a strong link between marine and terrestrial ecosystems [23].
Ecological processes like the flow of water and the movement of organisms between terrestrial, freshwater,
and marine ecosystems are crucial for biodiversity below water and on land [24]. For instance, many birds
feed on marine organisms and therefore, depend on the nutrition delivered by marine food webs. Hence,
threats on marine organisms influence terrestrial ecosystems and vice versa. The nutrient input from
agriculture in the water cycle causes eutrophication, toxic phytoplankton blooms and hypoxia in coastal
ecosystems [25, 26]. Additionally, the use of pesticides causes diebacks in species-rich habitats like coral
reefs [27]. On the other hand, excessive fishing of salmon in the ocean can cause reduced nutrition input in
rivers [28] and lead to less food for terrestrial predators [29]. Thus, the cooperation of marine and terrestrial
nature conservation is needed to preserve biodiversity on land and below water.

Final thoughts

MPAs will be important tools for conserving marine ecosystems and working towards sustainable
development. Especially for marine areas with a high level of biodiversity, this protection is required.
However, there are different types of MPAs. Many marine areas are only partly protected, and not
substantially efficient for marine conservation. Thus, we need more no-take MPAs to reach the targets of
SDG 14, as well as several other SDGs. The connections between the MPAs and the sustainable
development goals are complex, as use of MPAs can work both for and against different SDG targets.
Establishing marine protected areas can be very expensive, but could on the other hand, contribute with more
jobs and thereby increase employment (SDG 2 and 8), through responsible use of marine resources (SDG
12) Because marine and terrestrial processes are closely linked, the success of marine conservation depends
on the success of conservation on land (SDG 15). In conclusion, successful MPAs will not only protect
marine ecosystems, but also important resources, and should still be considered as a plausible tool for
working towards sustainable development.
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