a frontlers . ' . BIODIVERSITY
For YOUNG MiND§ o 5 S oAt 3008

WHAT ARE BIODIVERSITY HOTSPOTS?

Melanie Merritt!, Maria Eduarda Maldaner? and Ana Maria Rocha de Almeida'*

I Department of Biological Sciences, California State University East Bay, Hayward, CA, United States
2 Laboratdrio de Scarabaeoidologia, Instituto de Biociéncias, Universidade Federal de Mato Grosso, Cuiabd, Brazil

Theimage of atropical forestis likely present in your imagination: green,
warm, and wet, with large trees, thick shrubs, and a wide variety of
SONGO.INFO  jnsects, birds, and mammals. This image is accurate: the tropical
AGES: 10-16 zone has an incredible abundance of species of plants and animals.
Species in tropical regions can account for two-thirds of all known
species on earth! Many areas within the tropical zones are considered
biodiversity hotspots and are home to the world’s most rare and
endangered species. Whether we are talking about mountain ranges,
islands, or tropical forests, the impressive diversity of life in these
areas makes them important places to protect and study. In this
article we will discuss the concept of biodiversity hotspots, their
locations throughout the planet, and their importance for biodiversity
conservation.

YOUNG REVIEWERS:

HOW MANY SPECIES ARE THERE?

Have you ever wondered just how many different species of living
things there are on our planet? This is a hard question to answer!
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Taking care and
preserving species and
the environment.

The number of species
living in a specific
location.

Area situated between
the Tropics of Cancer
and Capricorn. See
Figure 1 for the location
of the location of the
Tropics on the globe.

The death of an entire
species (like dinosaurs).
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The actual number of living organisms on Earth is unknown to us, but so
far, scientists have described up to 1.7 million species of living organisms.
Of those, over 1.3 million are animals, 100,000 are fungi, over 300,000
are plants, plus countless species of bacteria, algae, and viruses [1]. This
incredible variety of life forms is what we know as biodiversity, that is,
all kinds of life existing in a certain place.

Itis difficult to know the actual number of living organisms on Earth, or
what percentage of these organisms are already known to us. In some
cases, there is quite a lot of debate. For example, the estimated number
of animals varies from 2 to 11 million species. And while the average
estimate of known plant species is somewhere around 300,000, the
predicted number of plants, including yet unknown species, is around
450,000 species [1]. In any case, scientists agree that, despite the great
number of species that have already been discovered, it is likely that
there is an even larger number of species yet to be discovered.

Now you might wonder, “Okay, that is nice to know, but what differ-
ence does it make?” It makes all the difference! When we are trying to
protect the biodiversity on our planet, knowing how many species are
out there is as important as knowing how and where they are distributed
around the globe, so that we can decide which areas of the planet are
priorities for conservation, especially if we cannot protect every area.

BIODIVERSITY IS UNEVENLY DISTRIBUTED AROUND THE
GLOBE

With the enormous number of species that exists on Earth, itis remark-
able that the distribution of these species is so highly concentrated in
specific areas. Species richness, the total number of species found in
an area, is not evenly distributed around the globe: two-thirds of all
known species occur in tropical areas, especially in tropical forests [2],
even though the causes of such uneven distribution are still a matter
of debate.

In order to prioritize the areas that should be protected, scientists look
for areas that are home to a large number of species, especially those
species that are under threat of extinction or that are currently being
destroyed at a fast pace. These areas that are particularly important for
biodiversity conservation are called biodiversity hotspots. Two things
are crucial when determining that a place is a biodiversity hotspot:
(i) the number of different species there; and (ii) whether species in that
area are endangered or currently being destroyed. Figure 1 shows the
location of 36 biodiversity hotspots, according to the Critical Ecosystem
Partnership Fund.
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The names and
locations of current
biodiversity hotspots
around the globe [9].

Geographical areas with
very large numbers of
species that are
threatened by
destruction.

Species that occurs
only in a specific
geographic region.
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Equator

Tropic of Capricorn

Tropic of Cancer

# |Name Location

1 |California Floristic Province California, USA

2 |Madrean pine-oak woodlands Southern USA

3 |Mesoamerica Central Mexico, Belize, Guatemala, Nicaragua, and Northern Costa Rica

4 |Caribbean Islands East of Central America

5 |Atlantic Forest Parts of Brazil, Argentina, and Paraguay

6 |Cerrado Central Brazil

7 |Chilean Winter Rainfall-Valdivian Forests _|Central North of Chile, to the Western regions of Argentina

8 | Tumbes-Choco-Magdalena Pacific Coast of South America and the Galapagos Islands

9 | Tropical Andes Part of the Andes Mountains in South America

10 [Mediterranean Basin Surrounds the Mediterranean Sea

11| Cape Floristic Region Southern tip of South Africa

12 |Coastal Forests of Eastern Africa Eastern Coast of Africa

13 |Horn of Africa Northeastern Africa

14 [Madagascar Southeast Coast of Africa

15 |Indian Ocean Islands Comoros, Mauritius, and Seychelles, surrounding Madagascar

16 |[Maputaland-Pondoland-Albany Southeastern coast of South Africa

17| Succulent Karoo Coastal region of South Africa

18| Mountains of Central Asia Central Asia: e{tgnds through Afghanistan, China, Kazakhstan,
Kyrgyzstan, Tajikistan, and Uzbekistan

19 |Eastern Himalaya Parts of China, Bhutan, India, Tibet, and Myanmar
Parts of Bangladesh, India, Myanmar, China, Cambodia, Vietnam,

20|Indo-Burma Thailand, and Malaysia, Hainan Island and Andaman Island

21|Western Ghats Indian Peninsula

22|Sri Lanka South of India

23 |East Melanesian Islands North East of Australia

24 |New Caledonia South Pacific Ocean

25|New Zealand Southwest Pacific Ocean

26 | Philippines Southeast Asia

27 |Polynesia-Micronesia Southern Pacific Ocean

28| Southwest Australia Southwest tip of Australia
Southeastern Asia comprising the Malay peninsula, Borneo Island, Java

29|Sundaland 2 S
Island, and Sumatra Island as well as their smaller surrounding islands

30| Wallacea Eastern Indonesia

31|Japan Northen Pacific Ocean

32|Mountains of Southwest China Includes Tibet, Sichuan, Qinghai, Gansu, and Myanmar

33|Caucasus Border between Europe and Asia, separating the Black and Caspian seas

34/ Irano-Anatolian Parts ofArmenia,Azerbaijan, Georgia, Iraq, Iran, Turkey, and
Turkmenistan

35| Forest of East Australia Eastern coast of Australia

36 | Guinean Forests of West Africa Coastal western africa

Scientists have observed that, even though biodiversity hotspots make
up only approximately 1.4% of land on our planet, they are home to 60%
of Earth’s plant, bird, mammal, and reptile species [3]. Just the endan-
gered species in the tropics account for 43% of vertebrates (animals
with backbones and its close relatives) and 80% of all amphibians [4].
Species that found only in a certain geographical area are known
as endemic species, and biodiversity hotspots are full of them! For
example, the Banana Tree Frog can only be found in Ethiopia, and
you will only find lemurs in Madagascar [5]. Tropical forests are
typically biodiversity hotspots and are usually filled with endemic
species. The Upper Amazonia/Guyana Shield, the Congo Basin, and
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Figure 2

Biodiversity hotspots
and some of their
endemic species.

(a) Melanesian Islands;
(b) Emerald Lakes,

New Zealand;

(c) Diademed sifaca,
one of the endemic
lemur species from
Madagascar. Mantadia
National Park,
Madagascar; (d) Maned
wolf, the largest canid
of South America,

a species from the
Cerrado hotspot;

(e) Atlantic Forest,
Caparad, Brazil;

(f) Rafflesia, one of

the largest flowers in
nature. This particular
one, from Borneo, is 80
cm wide [Photo (a): Jim
Lounsbury, Wikipedia
(https://commons.
wikimedia.org/w/index.
php?curid=9403460;
Photo (b): Marcus
Holland-Moritz,
Wikipedia (https://
commons.wikimedia.
org/w/index.
php?curid=40728121);
Photo (c): C. Michael
Hogan, Wikipedia
(https://commons.
wikimedia.org/wiki/
File:Diademed_ready_
to_push_off.jpg); Photo
(d): Aguara, Wikipedia
(https://pt.wikipedia.
org/wiki/Lobo-guar¥%
C3%Al1#/media/
File:Aguaral.jpg); Photo
(e): Heris Luiz Cordeiro
Rocha, Wikipedia (https://
commons.wikimedia.
org/wiki/File:Capara%
C3%B3_e_a_Mata_Atl%
C3%A2ntica.jpg); Photo
(f): Steve Cornish,
Wikipedia (https://en.wi
kipedia.org/wiki/
Rafflesia#/media/File:
Rafflesia_80_cm.jpg)].

The change of weather
and temperature patterns
around the world.

Merritt et al. What Are Biodiversity Hotspots?

Figure 2

the New Guinea/Melanesian Islands have the highest number of
endemic terrestrial (land-living) species on Earth [6]. Figure 2 shows
some examples of biodiversity hotspots and some of their endemic
animals and plants.

In addition to land, the waters surrounding these tropical regions are
just as important, and equally in danger [4]. Tropical coral reefs are
currently being threatened by climate change and habitat destruction.
These areas are some of the most biodiverse ecosystems on our planet!
Scientific studies of 3,235 marine species in these areas, including fishes,
corals, snails, and lobsters, show that high percentages of these species
are at serious risk of becoming extinct [7]. Conservation of species liv-
ing in fresh or seawater is especially difficult, because many bodies of
water are interconnected. For example, all the oceans are connected
through sea currents that allow the movement of species, minerals,
and pollution across the entire globe [8].

EXTINCTIONS AND A LOOK INTO THE FUTURE

Interestingly, the organisms that we know today represent only a very
small portion of all the living creatures that have inhabited the planet
since life began. All the species living today represent only 5% of all the
species that have roamed the Earth during its history! This is a reminder
that extinction is a constant force shaping Earth’s biodiversity.

However, many scientists would agree that, today, we are facing a rate
of species extinction that is faster than has ever been seen before.
Plant and animal species in biodiversity hotspots are currently suffering
devastating losses. In fact, by definition, a biodiversity hotspot must
have lost at least 70% of its habitat [9]. Biodiversity hotspots now cover
only 1.4% of the land on Earth, when they originally covered 12% of
the land [10]. Factors, such as pollution, exploitation of land, invasive

kids.frontiersin.org March 2019 | Volume 7 | Article29 | 4


https://kids.frontiersin.org/article/10.3389/frym.2019.00029
https://kids.frontiersin.org/article/10.3389/frym.2019.00029
https://kids.frontiersin.org/article/10.3389/frym.2019.00029
https://kids.frontiersin.org/
https://commons.wikimedia.org/w/index.php?curid=9403460
https://commons.wikimedia.org/w/index.php?curid=9403460
https://commons.wikimedia.org/w/index.php?curid=9403460
https://commons.wikimedia.org/w/index.php?curid=40728121
https://commons.wikimedia.org/w/index.php?curid=40728121
https://commons.wikimedia.org/w/index.php?curid=40728121
https://commons.wikimedia.org/w/index.php?curid=40728121
https://commons.wikimedia.org/wiki/File:Diademed_ready_to_push_off.jpg
https://commons.wikimedia.org/wiki/File:Diademed_ready_to_push_off.jpg
https://commons.wikimedia.org/wiki/File:Diademed_ready_to_push_off.jpg
https://commons.wikimedia.org/wiki/File:Diademed_ready_to_push_off.jpg
https://pt.wikipedia.org/wiki/Lobo-guar%C3%A1#/media/File:Aguara1.jpg
https://pt.wikipedia.org/wiki/Lobo-guar%C3%A1#/media/File:Aguara1.jpg
https://pt.wikipedia.org/wiki/Lobo-guar%C3%A1#/media/File:Aguara1.jpg
https://pt.wikipedia.org/wiki/Lobo-guar%C3%A1#/media/File:Aguara1.jpg
https://commons.wikimedia.org/wiki/File:Capara%C3%B3_e_a_Mata_Atl%C3%A2ntica.jpg
https://commons.wikimedia.org/wiki/File:Capara%C3%B3_e_a_Mata_Atl%C3%A2ntica.jpg
https://commons.wikimedia.org/wiki/File:Capara%C3%B3_e_a_Mata_Atl%C3%A2ntica.jpg
https://commons.wikimedia.org/wiki/File:Capara%C3%B3_e_a_Mata_Atl%C3%A2ntica.jpg
https://commons.wikimedia.org/wiki/File:Capara%C3%B3_e_a_Mata_Atl%C3%A2ntica.jpg
https://en.wikipedia.org/wiki/Rafflesia#/media/File:Rafflesia_80_cm.jpg
https://en.wikipedia.org/wiki/Rafflesia#/media/File:Rafflesia_80_cm.jpg
https://en.wikipedia.org/wiki/Rafflesia#/media/File:Rafflesia_80_cm.jpg
https://en.wikipedia.org/wiki/Rafflesia#/media/File:Rafflesia_80_cm.jpg

The destruction of
forests or the removal
of great number of
trees.
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species, deforestation, and climate change are the leading causes
of habitat loss and destruction [11]. The fact that these factors are
widespread creates challenges for the species that manage to survive;
and with an ever-changing climate and unpredictable circumstances,
species that cannot resist the changing environment or move to a
more suitable habitat will likely become extinct [4].

When we think about the future of biodiversity on Earth, we need to
consider the role we play in climate change. Some scientists predict
that up to 54% of species are at risk of extinction due to climate change.
The consequences of climate change are extremely widespread, threat-
ening even places untouched by humans [12]. In order to protect our
planet, we can start by making small changes in our daily lives. Taking
action by recycling, picking up trash, being conservative with our water
consumption, and limiting pollution by walking, biking, or taking public
transportation are ways that we can help the environment. We can also
come up with our own ideas, as we educate ourselves on biodiversity
by reading about different places and living things.

SUMMARY

As we have learned, a region with a large number of species is consid-
ered to be biodiverse. There are 36 biodiversity hotspots on our planet,
and these areas are dazzling, unique, and full of life. Plants, animals, and
other living organisms that populate these places are rare and many
of them are only found in these specific geographic areas. These bio-
diversity hotspots are currently at risk of being destroyed [13]. Habitat
destruction directly caused by humans, as well as destruction due to
climate change, are the leading causes of the increasing extinction of
Earth's species.
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We are the kids of a vibrant township community in South Africa. Where we live,
education is difficult for many people, and we strive to improve our lives through
sports and learning. We are all different ages, and after school we enjoy practicing
our cycling skills. We also compete in cycling events locally and nationally. We believe
that education is important, and will help us grow in the future.
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