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Marine Protected Areas: How effective are
they at protecting marine ecosystems?

By Alice Read-Clarke (Queen Anne’s School)
Abstract

Marine Protected Areas are a conservation method frequently implemented by
governments with the intention of ensuring the health of marine ecosystems. This
essay investigates the impact of Marine Protected Areas on marine ecosystems,
specifically the flora and fauna, as well as the limitations which affect the ability of
Marine Protected Areas to protect these ecosystems. This essay uses case studies of
Marine Protected Areas across different scales from across the globe. Based on these
case studies, this essay concludes that, whilst Marine Protected Areas are very
effective in protecting marine ecosystems, they must be carefully balanced against
the social and economic impacts of their implementation. They can increase coral
cover, protect and restore the population of marine mammals, and increase the
biomass in the protected area. However, the political motivations which underpin
the creation of Marine Protected Areas can impact on their efficacy.

1. Introduction

Marine ecosystems are at risk from a variety of stressors, most notably climate
change, alongside the impacts of an increasing population which relies on the sea.
Activities including mining, fishing, tourism, and transport can all have detrimental
effects on marine fauna and flora, as well as on abiotic factors, specifically sea
temperature and water acidity. However, action has been, and is being, taken in
order to protect unique, fragile, and vital marine ecosystems from the impact of
both humans and climate change.

The creation of Marine Protected Areas (MPAs) aims to reduce the impact of human
activity, conserve marine habitats, and increase biodiversity. MPAs are a ‘clearly
defined geographical space, recognised, dedicated, and managed, through legal or
other effective means, to achieve the long-term conservation of nature with
associated ecosystem services and cultural values’ (Joint Nature Conservation
Committee, 2023). There are many classifications of MPA; there are four stages of
establishment, four levels of protection, four types of enabling conditions and four
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different outcomes (The MPA Guide, 2023). MPAs can also be classified as small
scale, covering an area less than 150,000 km? such as the Gili Matra Marine Tourism
Park in Indonesia, or large scale, covering an area greater than 150,000 km? such as
the Ross Sea Region Marine Protected Area in Antarctica and the Great Barrier Reef
Marine Park in Australia.

[t is important to investigate the effectiveness of MPAs as a conservation strategy as
the area of ocean protected under these has increased rapidly since 2006. As shown
by Figure 1, global ocean coverage by MPA'’s has increased tenfold. More recently
there has also been an increase seen in the amount of area protected in areas
beyond national jurisdiction (ABN]), which is projected to increase with the
introduction of a number of MPA’s proposed under the High Seas Treaty, signed in
2023 (High Seas Alliance, n.d.). This essay will contribute to the growing body of
literature on the effectiveness of MPAs, giving a clear overview of their impact in a
variety of situations and what lessons can be learned for future projects.
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Figure 1: Graph of MPA coverage growth CITATION Pro24 \12057 (Protected Planet, n.d.)

This essay will consider a number of case studies in order to assess the general
effectiveness of Marine Protected Areas. The Ross Sea MPA and the Great Barrier
Reef Marine Park are useful case studies as they are both long established, large-
scale MPA’s with a large amount of research conducted on their effectiveness. The
Ross Sea MPA is also an important study in protecting oceans which are ABN]J. The
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Gili Matra MPA is a case study which demonstrates a project that has aimed to find
balance between tourism and economic activity, and environmental protection, and
so it is important to assess if this has been achieved. There is one source included in
this paper which was published more than 10 years ago, and is used as it relates to a
historical event of pollution within an MPA.

Marine Protected Areas can increase the total marine biomass in an area, allow
marine species to recover from environmental change and conserve sensitive
marine habitats such as coral reefs. Despite the ecological benefits of MPAs there are
issues with their implementation and effectiveness that reduce their potential to
conserve marine ecosystems. The main causes of MPA failure are social, political,
and economic challenges, alongside physical factors.

2. The impact of Marine Protected Areas on marine ecosystems

MPAs, when implemented well, have a multitude of positive impacts on marine
ecosystems. A study published in 2009 shows that, in no-take marine reserves (an
area in which no extractive activities are allowed), there is on average a positive
effect on the biomass, numerical density, species variety, and size of organisms
found in the protected area (Lester, et al., 2009). While this study focused on no-
take reserves in both temperate and tropical climates, its narrow focus on only no-
take reserves does not evaluate whether MPAs with lower levels of protection are as
effective at increasing biodiversity and the health of marine populations. However,
there is evidence to suggest that well-protected MPAs, combined with sustainable
fisheries adjacent to the MPA, can actually increase fishery catches (Sala and
Giakoumi, 2017). This suggests that a carefully controlled combination of protection
and extraction can allow marine species to prosper.

2.1. Marine mammals

MPAs also help to protect marine mammals, although this is more complex than the
use of MPAs to protect smaller marine animals. Large marine mammals, for example
whales and dolphins, are considered marine highly mobile species (MHMS),
meaning that they travel long distances. Despite the efforts of MPAs, for example the
Ross Sea Marine Protected Area, which explicitly cites the protection of large marine
mammals as a key driver for its establishment (Conners, et al., 2022), it remains
difficult to protect these creatures within a specified area. However, it has been
demonstrated that MPAs are effective in protecting MHMS when they are located in
the habitats which are critical to the survival of the species (Tomas & Sanabria,
2022). One example of this is the increasing population of the Hawaiian humpback
whale, whose critical breeding habitat in Hawaii is protected. Their population
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increased so drastically that they were delisted as an endangered species in 2016
(Tomas & Sanabria, 2022).

2.2. Coral

Lastly, the creation of MPAs and local ecosystem management also has the potential
to increase coral cover, specifical of juvenile corals (Steneck et al., 2018). Coral is a
vital habitat for marine creatures, as well as providing benefits for people as a
source of income and protection against coastal erosion (Natural History Museum,
n.d.). Strain et al. (2018) studied 30 MPA’s, establishing that they were most
effective at conserving high levels of coral cover when they were well-enforced, no-
take and had been established for longer than 10 years. Of these, the most important
is that the area is well enforced and no-take, with these having 1.17x and 1.19x
more total coral cover respectively, than other MPAs which are not well enforced
and fished. The size of the MPA has no clear influence on coral cover (Strain, et al.,
2018). Whilst MPAs protect coral populations from localised impacts, they are
unlikely to protect them from regional and global stressors such as climate change,
which can lead to mass coral bleaching (Johnson, Dick and Pincheira-Donoso, 2022).
Coral has been severely affected in the Great Barrier Reef Marine Park, where it has
experienced massive coral bleaching and death (Pendleton, et al.,, 2018; Johnson,
Dick and Pincheira-Donoso, 2022), primarily caused by heat stress from raised
water temperatures (Great Barrier Reef Foundation, 2023; Johnson, Dick and
Pincheira-Donoso, 2022). The prevalence of coral bleaching is similar in areas of
coral covered by MPAs and areas not protected (Johnson, Dick and Pincheira-
Donoso, 2022). Overall, marine protected areas, when well-managed, have been
shown to conserve and even improve the health and resilience of marine
ecosystems and marine animal populations.

3. Limitations of Marine Protected Areas

However great the potential of MPAs to improve marine ecosystems, there are
multiple reasons why they are not always an effective measure. The criticisms of
MPAs can be split into two main categories; physical issues - including size,
influence of unprotected surrounding ecosystems, and the inability to protect areas
from large scale events - and social, economic, and political issues - including poor
management, the designation of ‘paper parks’ for political reasons, and conflict as a
result of reduced opportunity for economic activities including tourism and fishing.

3.1. Size

MPAs can fail as a result of either being too small or too large. MPAs which are too
small can fail to adequately protect the large area in which most marine animals live
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(Bonnin et al., 2021). However, large scale MPAs (LSMPAs) are not necessarily more
effective than smaller ones. LSMPAs are generally better at protecting migratory
species and marine wildernesses as well as fortifying marine ecosystems to survive
large-scale and long-term disturbances including climate change, pollution, and
ocean acidification. However, there is concern that the coverage of LSMPAs in order
to meet politically motivated conservation goals, such as protecting a percentage of
a country’s ocean area, is being prioritised over their ability to protect marine
environments (Artis, et al., 2020). It is also debated whether LSMPAs can be
effectively monitored and enforced, due to their large size, often remote location,
and their zonal usage (Artis, et al., 2020). Zoned usage means that an MPA is split
into zones where different levels and types of activity are allowed. This occurs most
often in LSMPAs and means that, while one area of the LSMPA may be a no-take
area, another area may allow some types of minorly intrusive fishing. This makes
enforcement and monitoring more difficult as it becomes harder to ensure that the
relevant rules are being followed. Although LSMPAs have a greater potential than
MPAs to protect marine environments from global stressors, it is clear that no one
tool can be effective on its own (O'Leary, et al., 2018).

3.2. External factors

Despite protecting marine ecosystems, MPAs can be ineffective at preventing the
impact of pollution from elsewhere, specifically human activities on the land, which
subsequently degrades the marine ecosystem which MPAs aim to conserve. For
example, in the early days of the Great Barrier Reef Marine Park (GBRMP), some
areas of the reef experienced eutrophication and algal overgrowth as a result of
fertiliser runoff from sugar cane production in Queensland (Agardy, et al.,, 2010).
Even though this problem has since been rectified, there are other MPAs which have
not been able to protect ecosystems from factors outside their range of protection.
One example of this is the Buck Island National Park in the US Virgin Islands. One of
the most important species that this park was established to protect was the
elkhorn coral. Today virtually all of the elkhorn coral in this area is dead as a result
of widespread white band disease in the 1980’s which reduced coral cover by over
90% (Ewen, 2022). Whilst there are other actions which can be taken to prevent
human created incidents that negatively affect marine ecosystems, including
reducing pollution and mitigating the impact of climate change induced weather
events, from having negative impacts on marine ecosystems, it is much harder to
prevent the impacts of naturally occurring events such as diseases. These instances
exemplify the fact that MPAs, whilst helpful, cannot be used as a single resource to
protect marine ecosystems.
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3.3. Political limitations

When MPAs are ineffectively enforced they can become ‘paper parks,” which are
MPAs which are officially designated but ineffective at meeting their goals (Relano &
Pauly, 2023). There are many reasons why MPAs may be ineffective at meeting their
goals. One significant reason is unclear categorisation of the MPA which leads to
approaches that are not specific enough to protect the marine ecosystems.
Therefore, this can result in MPAs being misclassified which leads to ill-defined
conservation goals and confusion about the intended level of protection (Relano &
Pauly, 2023). This can also reduce public and political confidence in the use of MPAs.
Alack of stakeholder engagement is also considered a main driver of MPA failure
(Giakoumi, et al,, 2018). It is important that stakeholders, especially those whose
compliance is crucial to MPA effectiveness, are involved in the process of
establishing and enforcing MPAs (Giakoumi, et al., 2018). For this reason, it is
generally easier to establish MPAs in remote areas, where there are fewer direct
stakeholders (O'Leary, et al., 2018), however this can often be seen governments
attempting to fulfil conservation quotas whilst not enforcing actual protection. Some
argue that it is more effective to pre-emptively protect less affected areas, usually
those which are more remote, and use marine spatial planning and zoned multiple-
use LSMPAs in areas which have a higher number of human uses (O'Leary, et al.,
2018). This can also help to reduce conflict with local people as it minimises the
effects of MPAs on social and economic activities.

3.4. Social and economic impacts

In order to ensure maximum compliance with the rules of an MPA, it is important to
consider the economic and social impacts on the surrounding communities and to
ensure there are provisions in place to minimise the negative impacts. One example
of an MPA where this is an established practice is the Gili Matra Marine Tourism
Park (Gili Matra MPA) in Indonesia. The conservation targets of the Gili Matra MPA
are two-fold; the preservation of essential marine ecosystems such as coral reefs,
mangroves, seagrasses, and fishery resources, combined with the supporting local
communities, fishers, and tourism operators (Rosadi, et al., 2022). The Gili Matra
MPA’s combined targets of ecological conservation along with social and economic
preservation have boosted ecotourism, however there is still some conflict emerging
from the fact that the MPA is managed with a top-down, rather than a bottom-up,
approach (Rosadi, et al., 2022). This can be facilitated by the involvement of NGOs
in the process of establishing MPA's, as they can act as a bridging organisation
between the government and local stakeholders, as well as providing training, a
diverse knowledge base and access to physical and financial resources (White et al,,
2022).

223



4. Conclusion

Overall, Marine Protected Areas have immense potential for conserving marine
ecosystems; increasing levels of biodiversity and biomass, improving the health and
resilience of the marine ecosystem, and when carefully located, increasing the
viability of populations of MHMS. However, MPAs can only be effective in conserving
marine ecosystems when there is also careful consideration of the economic and
social impacts of their establishment; stakeholder involvement is particularly
important in ensuring that local communities understand and comply with the rules
of a designated MPA. Furthermore, MPAs require close monitoring to ensure that
they are meeting conservation goals and are to prevent them becoming ‘paper
parks.’ Finally, it is important that MPAs are not seen as the sole measure capable of
protecting marine ecosystems, and that wider action is taken to reduce the impacts
of human caused climate change, and pollution on the marine ecosystem being
protected.

This essay lays out the clear evidence that MPA’s are a highly effective tool in the
conservation of marine ecosystems. However, their effectiveness can be limited by
issues with political decision making, size and external factors. If they are to be used
as a tool in sustainable development, then they must balance environmental
conservation with the rights and interests of stakeholders, particularly local and
indigenous peoples. The findings of this essay make it clear that further research is
required to understand what best practice is when including local stakeholders in
MPA'’s creation and maintenance. It is also clear that this should be done on a
proposal-by-proposal basis, as each case is so different and has many different
factors affecting it.
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