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Abstract
If you closed your eyes, spun a globe, and then randomly
placed your finger on the map, where do you think you
would land? Did you know that your finger would be much
more likely to end up in the ocean than on land? That is
because oceans cover more than twice as much of the
Earth’s surface as land does. We humans need them: oceans
and their diverse inhabitants provide us with food, water,
fresh air, income, and recreation, and they even slow down

human-made climate change. However, we do far too little to
protect these gifts. We wanted to know how much ocean we
must protect in order to safeguard its immense biodiversity
and all the many valuable ecosystem services it provides.
We found out that current protected areas cover far too little
of the ocean. We need to set up many more protected areas
to ensure the oceans’ and our own long-term well-being and
sustainability.

Introduction
Oceans are hugely important. They provide crucial habitat
for millions of fish and other organisms. We depend on
them for the water we drink, the air we breathe, the food
we eat, and even a lot of the fun we have! The oceans
also provide livelihoods for millions of people all over the
world, and generate over 2.5 trillion US$ for our global
economies each year, according to the WWF.
The oceans are also important for our climate. They
shape the weather by moving heat in their currents and
also keep lots of carbon dioxide, a greenhouse gas, out of
the atmosphere. This helps to slow down human-caused
climate change.
If the sea had not taken up 93% of the heat added to the planet
by global warming, temperatures above water would have risen
by about 36°C (65°F), not the present 1 degree rise.
http://onlinelibrary.wiley.com/doi/10.1029/2012GL051106/epdf

Despite all these important gifts and functions of
the oceans, we do not treat them with a lot of care.
Overfishing, pollution, fossil fuel consumption, and much
of our garbage has harmed many marine habitats and led

Figure 1:
The Chagos Archipelago is one of the world's largest marine reserves
with an area of 250,000 square miles (645,000 sq. km)

to drastic declines in marine life.
How can we protect all the different life forms (biodiversity)
that call the oceans home? To be more specific, how much
ocean (in % of the oceans’ surface area) do we have to
protect in order to preserve all the many important roles of
the ocean?

Мore free environmental science resources аt: www.ScienceJournalForKids.org
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Different groups have suggested various numbers: the
Convention on Biological Diversity (CBD) as well as the
United Nations recommend protecting roughly 10% of all
oceans in Marine Protected Areas (MPA). The 2014 World

Parks Congress and the 2016 IUCN World Conservation
Congress want to see at least 30% of the oceans conserved.
We wanted to know which numbers made the most sense.

Methods
Before we could figure this out, we had to first define what
“making sense” actually meant. Which conservation goals
do people have in mind when they propose to protect the
oceans? Do they want to make sure certain marine species
can survive? How about fisheries and their profits? Or other
stakeholders? We looked at all the different goals and
determined five main ones. All of them focused on either
well-being of marine creatures (conservation) or that of
humans (socio-economic factors), or both.
Five goals of MPAs:
1) protect biodiversity;
2) ensure fish (or other) populations are connected among
nearby MPAs;

4) maximize fisheries value or yield;
5) satisfy multiple stakeholders (such as fishermen, tourism
operators, recreational users).
After defining the main goals, we wanted to know how
much ocean we would have to protect to achieve any (or
ideally all!) of them. To find out, we conducted a literature
review. This meant we looked at all the relevant studies that
examined these goals and associated them with a required
percentage of ocean area to be protected.
All in all, we included 124 relevant articles that were
published between 1995 and 2015 in our analysis. We then
screened them for objectives and recorded the suggested
required percent coverage of protected ocean areas.

3) minimize the risk of fisheries/population collapse and
ensure populations can survive in the long run;

Results

If we wanted to achieve most of our goals, we would have
to protect more than half of our oceans.

% of oceans protected

We found a large variety in required percentage numbers
of the area of ocean protection, dependent on the different
scenarios considered by studies. However, despite the wide
spread, the average was surprisingly consistent. As you can
see in Figure 2, the studies suggested that, on average,
30-40 % of all oceans needed to be protected if we were to
achieve any of the 5 important goals we listed above.
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Goals

Do you know the difference between a mean and a median?
The mean is the sum of all the numbers in the set divided
by the amount of numbers in the set. (If the set consists of
the numbers 1, 1, 2, 4, and 12, the mean would be 4). The
median is the middle point of a number set, in which half the
numbers are above the median and half are below. (In our
example, it would be 2). We looked at the median instead
of the mean because we had unrepresentative outliers and
did not want them to skew our results.

Figure 2:
Box plot showing how much of the ocean should be protected to reach a specific
goal. The line in the middle is the median value (for which the number appears
next to the box). The upper and lower ends of the box are the 75% and 25%
percentile values, respectively.

At the proposed 10 % of all oceans being protected,
how many of our 5 important goals can be achieved?
How much protection do we need to ensure all of these goals?
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Discussion
If we want to be serious about conserving marine life as well
as protecting many important functions of the ocean and
its valuable natural resources, we need to be much more
ambitious in our conservation efforts. At least one-third or
more of all oceans need to be fully or strongly protected.
Our findings therefore strongly support the suggestions
of the 2014 World Parks Congress and 2016 IUCN World
Conservation Congress.
We need to work together to ensure marine protection is
not just in coastal areas, but also in high seas areas that are
beyond the control of individual nations if we want to ensure
long-term protection of the oceans.

So let’s do a reality check: currently, less than 6% of all
oceans are protected.
According to our analysis of many different studies, this is
absolutely insufficient to protect many important marine life
forms or functions.
And how about the 10% coverage currently suggested by
the United Nations? While it is a good start, it would only
meet a tiny fraction (3%) of our conservation goals. It is a
step on the road to effective protection, not the destination.

Conclusion
One thing is pretty clear: we lag far behind any effective
protection target for the ocean both in political goals and
action on the water. If we want to conserve all the ocean’s
magnificent biodiversity, help our own economies by keeping
fisheries healthy, or protect its many other important
functions, we need to greatly increase our conservation
efforts. Apart from establishing bigger and stricter marine

protected areas, there are many other things we all can
do to be better protectors of the ocean. Learn more about
the amazing life in the ocean. Eat only sustainably caught
fish. Use reusable shopping bags and help keep millions of
plastic bags out of the oceans (and stomachs of vulnerable
marine creatures). Let’s all do our part to keep this amazing
ecosystem alive and well for many generations to come.

Glossary of Key Terms
Biodiversity – the variety of organisms that live in any given ecosystem. We say that there is high biodiversity when there are lots of
different types of plants and animals in an ecosystem.
Ecosystem services – a service that people get from nature, or from a specific part of an ecosystem. The ocean provides people with
many services, such as food, air, water etc.
Fully protected areas – parts of the ocean where people aren’t allowed to take anything out or destroy anything.
Greenhouse gas – a gas like carbon dioxide that absorbs infrared (heat) radiation from the sun, contributing to the greenhouse effect
(the process by which a planet’s atmosphere warms the plant’s surface to a temperature above what it would be without the atmosphere).
High seas – the oceans are divided into areas that fall under the control of coastal nations (areas up to 200 nautical miles or 370 km
from their coastline) and areas beyond this which belong to everyone and are known as the high seas. The high seas make up 58% of the
ocean surface.
IUCN World Conservation Congress – IUCN= International Union for Conservation of Nature. It’s an international organization
working for the conservation of nature and the sustainable use of natural resources. The IUCN World Conservation Congress is a meeting
held by the IUCN every 4 years. The last one was in 2016 in Hawaii.
Marine Protected Area (MPA) – areas of the ocean where human activity (such as fishing or recreation) is limited in order to protect
marine life or cultural resources. For more info on MPAs in the US, check out: https://oceanservice.noaa.gov/facts/mpa.html
Scenario – A possible situation, based on certain assumptions and factors.
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Socio-economic – related to social or economic factors, or both.
Strongly protected areas – areas where people are allowed to do recreational activities or fish for themselves, but not to do anything to
earn income.
Sustainability – the avoidance of the depletion of natural resources in order to maintain an ecological balance. If we fish sustainably,
we ensure that we don’t take more fish from the ocean than a population can naturally replace. This allows fish populations to thrive, and
future generations to make use of this natural resource.
Stakeholder – a person with an interest or concern in something, especially a business.
World Parks Congress – an IUCN forum that meets and discusses protected areas every ten years. The last one was in 2014 in Australia.
Yield – the full amount of an agricultural or industrial product in a given time. Here: the number of fish caught in a fishing season.

Check your understanding
1

What are Marine Protected Areas (MPAs), and why do we need them?

2

How do people impact the oceans? How do you think you might impact it, too, even if you live
far away from it?

3

Why do you think it could be important to make sure MPAs are connected with each other?

4

What benefits (also called ecosystem services) can you think of that we humans get from the
oceans?

5

What can you do to help save the oceans?
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