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Measuring Biodiversity
The biodiversity of a particular area is 
measured on three levels: 
• species diversity, which is the number 

and variety of species in the area.
• genetic diversity, which is the variety of 

genes each species has. Genes determine 
the characteristics of different living 
things. A variety of genes within a 
species enables it to adapt to changes in 
its environment. 

• ecosystem diversity, which is the variety 
of habitats in the area. A diverse 
ecosystem has many habitats within it. 

Species Diversity
Some habitats, such as rain forests, have 
very high biodiversity. More than fifty 
species of ants might be found in just  
11 square feet (1 square meter) of the 
Amazon Rain Forest floor, in South 
America. The same area of ground in an 
English woodland, however, might have 
just one species of ant. Alpine habitats 
have a large variety of small flowering plant 
species, but in forest habitats, there are 
very few flowering plants.

Biodiversity, or biological diversity, describes the variety of living 
things in a particular place, in a particular ecosystem, or across the 
entire Earth. 

What Is Biodiversity? 

Habitats and Ecosystems
Alpine zones are habitats, which are places 
where animals and plants live. Within an 
alpine zone, there are many smaller habitats, 
sometimes called microhabitats. Some alpine 
microhabitats are rock crevices, alpine bogs, 
and cliffs. Different kinds of organisms 
live in these places. The animals, plants, 
other living things, nonliving things, and all 
the ways they affect each other make up an 
alpine ecosystem.

A ground squirrel feeds on a diverse range of wild 
plants in an alpine meadow habitat. The squirrel 
and plants are all part of alpine biodiversity.
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Arachnids 6%   

Mollusks 5%

Other 
invertebrates 6%

Vertebrates  4%

Plants 17%

Fungi 3% 

Algae 1%     
Bacteria 1%

Biodiversity Under Threat
The variety of species on Earth is under 
threat. There are somewhere between  
5 million and 30 million species on Earth. 
Most of these species are very small and 
hard to find, so only about 1.75 million 
of these species have been described and 
named. These are called known species. 

Scientists estimate that as many as fifty 
species become extinct every day. Extinction 
is a natural process, but human activities 
have sped up the rate of extinction by up to 
one thousand times. 

About 95 percent of all known 

animal species are invertebrates, 

which are animals without 

backbones, such as insect, worm, 

spider, and mollusk species. 

Vertebrates, which are animals 

with backbones, make up the 

remaining 5 percent.

Did You Know? 

Approximate Numbers of 
Known Vertebrate Species 

ANIMAL GROUP KNOWN SPECIES

Fish 31,000

Birds 10,000

Reptiles 8,800

Amphibians 6,500

Mammals 5,500

Known Species of Organisms on Earth

The known species of organisms on Earth can be 
divided into bacteria, algae, fungi, plant, and animal 
species. Animal species are further divided into 
vertebrates and invertebrates. 

Insects  57%Inve r teb ra te s

5



BIODIVERSITY THREAT:BIODIVERSITY THREAT:

Alpine zones are usually remote and harsh environments, so it is difficult 
for invasive species to reach them and survive in them. However, small 
alpine zones are at much greater threat from invasive species.

Invasive Species of Australia’s 
Alpine Zones
Australia’s alpine zone is most threatened 
by invasive species. The total area of  
alpine zone is less than 31 square miles 
(80 sq km), and it is at a low altitude and 
has mild winters. These conditions allow 
introduced species to enter the zone easily 
and become invasive. 

Invasive Species

Hawkweeds are highly invasive and have 
become established in alpine zones in Australia 
and New Zealand, and in some regions of 
Canada and the United States.

Fungus Threat
Invasive species can bring in diseases 
that affect native species. Chytrid fungus 
threatens the survival of the corroboree 
frog, an endangered species that lives 
in remote alpine bogs in southeastern 
Australia. Scientists believe this fungus 
may have been introduced by frogs 
brought from overseas as pets.

Hawkweeds
Orange hawkweed and king devil 
hawkweed were brought to Australia from 
Europe as decorative garden plants. They 
have recently appeared in Australia’s alpine 
zones, where they pose a serious threat to 
biodiversity. They grow densely between 
grass bunches, displacing many native 
alpine plants. 

Hikers are helping government agencies 
to control hawkweed. When hikers come 
across hawkweed plants, they record the 
position and conservation officers move in 
later to spray the plants with herbicide or 
pull them out. 
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Brumbies
Brumbies are feral horses found in Australia. They are descended from 
packhorses that were released into the wild after European colonization. 
They trample alpine plants, which have little time to recover in the short 
growing season in summer. When brumbies drink from alpine bogs, they 
trample the sphagnum moss and they muddy the water. They also produce 
a lot of dung, which increases the nutrient content of the soil, allowing 
invasive weeds to grow. Brumbies can also carry weed seeds in their hoofs, 
manes, and tails. 

Conservationists want to remove brumbies from alpine regions. Other 
people believe the brumbies are an important part of the history of these 
areas and just want their numbers to be controlled.

About two thousand brumbies live in the alpine zone of southeastern 
Australia. This invasive species tramples alpine plants.
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CASE STUDY:

Habitats of the Alps 
The alpine zone of the Alps is between 
about 6,560 and 9,845 feet (2,000–3,000 m) 
above sea level. There are many types of 
habitats, such as bogs and alpine meadows, 
and different animal and plant species live 
in the different habitats.

Animal Species of the Alps

ANIMAL 
GROUP

APPROXIMATE NUMBER OF 
KNOWN SPECIES

Invertebrates 20,000

Birds 200

Fish 80

Mammals 80

Amphibians 21

Reptiles 15

Note: This table includes species from all habitats in 
the Alps, including habitats in the alpine zone.

The Alps are a large mountain system in western Europe.  
They are home to more than 20,000 animal species and about  
14 million people.

The Alps

The Alps cover about 74,130 square miles 
(192,000 sq km) across eight different 
countries in western Europe. 

Cliffs and Screes
Wallcreepers are birds that build their nests 
in rocky crevices in alpine cliffs and feed 
on insects and spiders. The alpine ibex 
climbs very steep cliffs in search of plants 
to eat. These goats move downhill to spend 
the winter in the shelter of the forests. 
Wildflowers such as saxifraga, valerian, and 
toadflax grow on screes, as well as in nooks 
in the cliffs.

The word alpine comes from 

the name of the Alps mountain 

range in Europe. Some countries 

have mountain ranges named the 

Alps too, such as New Zealand’s 

Southern Alps. Even a mountain 

range on the Moon, the Montes 

Alpes, was named after the 

European Alps.

Did You Know?

EUROPE

The AlpsN
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Alpine Meadows
Grasses and wildflowers, such as pansies 
and orchids, grow in alpine meadows. 
Flowers are plentiful in the springtime  
and attract many butterflies. Other  
insects appear too, and these insects 
attract birds. Alpine accentors, water 
pipits, and wheatears spend the winter 
in the valleys, but breed in the meadows. 
They build their nests among rocks or in 
alpine plants. 

Grazing animals such as chamois visit 
the meadows in spring to graze on new 
growth, then spend winter in the shelter 
of the forests below. Marmots (similar 
to squirrels) live in alpine meadows all 
year round. These rodents graze over the 
spring and the summer, then hibernate in 
burrows over the winter.

Bogs
Plants such as sphagnum moss and  
sedges grow in places where water  
collects in sunken hollows, called bogs. 
These bogs are breeding places for 
mosquitoes and frogs.

Snow Line
At an altitude of about 9,850 feet  
(3,000 m), the ground is permanently 
covered in snow. This is called the snow 
line. Above the snow line, lichens grow 
on exposed rocks. There are few plants, 
because it is very cold and there is little 
if any soil for a plant’s roots. The only 
animals seen here are golden eagles, 
which fly overhead in search of marmots 
and other prey. 

Lanza’s alpine salamander is an amphibian 
that is found in European alpine meadows at 
altitudes up to 8,530 feet (2,600 m).
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Useful Websites 
 http://wwf.panda.org/what_we_do/where_we_work/alps/

This WWF website has information about the European Alps and conservation 
issues and projects.

 www.biodiversityhotspots.org
This website has information about the richest and most threatened areas of 
biodiversity on Earth.

 www.iucnredlist.org
The International Union for the Conservation of Nature (IUCN) Red List has 
information about threatened plant and animal species. 

The biodiversity of alpine zones is under threat from human activities, 
such as tourism, farming and poaching. Climate change, caused by 
humans, is one of the greatest threats. Although the threats are large, 
concerned community groups and individuals can help.

What Can You Do for Alpine Regions?
You can help protect alpine zones in many ways. 
• Find out about alpine zones. Why are they important and what threatens them?
• If you live in or near an alpine region, join a volunteer group and replant  

native plants.
• Become a responsible consumer, and do not litter.
• If you are concerned about alpine habitats in your area, write to or email your 

local newspaper, your state congressperson, or a local representative, and 
express your concerns. Know what you want to say, set out your argument, be 
sure of your facts, and ask for a reply. 

What Is the Future of 
Alpine Zones?
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Glossary

adapt   Change in order to survive. 

altitude   Height above sea level.

carbon dioxide    A colorless and odorless 
gas produced by plants and animals.

climate   The weather conditions in a 
certain region over a long period of 
time.

domestic   Tame and kept or cultivated by 
humans.

ecosystem   The living and nonliving things 
in a certain area and the interactions 
between them.

endemic species   Species found only in a 
particular area.

erosion   Wearing away of soil and rock by 
wind or water.

evolve   Change over time.

extinct   Having no living members.

feral   Wild, especially domestic animals 
that have gone wild.

gene   Segment of deoxyribonucleic acid 
(DNA) in the cells of a living thing, 
which determines its characteristics.

glacier   A large piece of ice that moves 
slowly across the land.

habitat   Place where animals, plants, or 
other living things live.

heritage   Things we inherit and pass on to 
future generations.

hibernate   Spend the winter in a dormant 
state (as if in a deep sleep) to conserve 
energy.

interaction   Action that is taken together 
or actions that affect each other.

invasive species   Nonnative species that 
negatively affect their new habitats.

migratory   Moves from one place to 
another, especially seasonally.

nutrient   Substances that are used by 
living things for growth.

organism   Animal, plant, or other living 
thing.

pelt   Animal skin with the fur or hair still 
on it.

poach   Illegally hunt or capture wildlife.

predator   Animal that kills and eats other 
animals.

range   The area in which a species can be 
found.

scree   Slope at the base of a cliff made  
up of the rubble that has fallen from 
the cliff.

species   A group of animals, plants, or 
other living things that share the same 
characteristics and can breed with one 
another.

urbanize   Change or develop into towns 
and cities.

vegetation   Plants.

31



Index

A
Alps,   8, 17, 22, 24,  

26–29, 30

B
biodiversity hotspots,   14, 

15, 30
birds,   16, 23, 26, 27, 28
black-necked crane,   15
breeding,   6, 10, 15, 17, 

24, 25, 27
brumbies,   21

C
carbon dioxide,   6, 22
climate change,   14, 15, 

22–23, 28, 29, 30
CITES (Convention on 

International Trade in 
Endangered Species of 
Wild Fauna and Flora),   
25

conservation,   17, 18, 20, 
21, 24–25, 29, 30

E
ecosystem diversity,   4, 

6–7, 12–13
ecosystems,   4, 6, 12–13, 

24, 29
education,   24
endangered species,   7, 

18, 19, 20, 24, 25
endemic species,   10, 11, 

14, 15, 23
Ethiopian wolves,   18
extinct species,   5, 6, 22, 

29

F
fish,   26
flowers,   4, 7, 10, 12, 13, 

26, 27, 28, 29
food,   6, 12, 13, 15, 18
food chains,   12
food webs,   12

G
genetic diversity,   4, 6, 17
glaciers,   22
grazing,   9, 14, 15,  

18–19, 24, 27

H
habitats,   4, 8, 9, 10, 11, 

13, 15, 16, 17, 18, 22, 
23, 24, 26, 28, 29, 30

hawkweeds,   20, 23
Himalayas,   6, 8, 10, 15, 

18

I
inbreeding,   17
insects,   5, 13, 26, 27
invasive species,    14, 

20–21, 23

L
laws,   24, 25

M
marmots,   12, 15, 27
medicines,   6, 15, 29
microhabitats,   4
mountain pygmy possum,   

10

P
poaching,   14, 15, 18–19, 

25, 30

R
research,   24
roads,   16, 17

S
skiing,   16, 28
snow leopards,   9, 15, 18, 

19, 25
snow line,   8, 27
species diversity,   4, 5, 

10, 11, 14, 15, 17, 23, 
26, 27, 28, 29

T
threats to biodiversity,   5, 

14–15, 16–17, 18–19, 
20–21, 22–23, 24, 25, 
28, 29, 30

Tibetan Plateau,   8, 9, 15
tourism,   14, 16–17, 24, 

28, 30
tree line,   8, 9, 15, 29

W
websites,   30

3232




