
uNIt 1 BIOMES AND FOOD SECURITY

Within each biome, there are many 
variations in the landscape and climate, 
and in the plants and animals that have 
adapted to survive there.

    tOPIc 2

All the world 
is a biome 

   2.1  Overview 
 2.1.1 Introduction 
  Where do the foods we eat and the natural products we use daily 
come from? Biomes. Biomes are communities of plants and animals 
that extend over large areas. Some are dense forests; some are 
deserts; some are grasslands, like much of Australia; and so the 
variations continue. Within each biome, plants and animals have similar 
adaptations that allow them to survive.  

  Biomes can be terrestrial (land based) or aquatic (water based). 
Understanding the diversity within them is essential to our survival and 
wellbeing.    

   Starter questions 
1    As a class, develop your own defi nition of the word   biome  . 
2    What information about biomes is conveyed by the images shown here? 
3    Brainstorm a list of biomes. 
4    Select one of the biomes you listed in question 3, and create a mind map 

of the unique features you think it has. 
5    What type of biome do you live in? If you cannot decide, why do you think 

that is? 
6    Make a list of the things you use that have come from a biome. Compare 

your list with other students in your class.   

   Inquiry sequence 
     2.1  Overview 16 

     2.2   skillBuilder: Describing spatial relationships in 
thematic maps   18   

     2.3  What is a biome? 18 

     2.4  How do we use the grassland biome? 21 

     2.5  What are coastal wetlands? 23 

     2.6   skillBuilder: Constructing and describing a transect 
on a topographic map   25   

     2.7  Why are coral reefs unique? 25 

     2.8  What are Australia’s major biomes? 28 

     2.9  Why are biomes different? 30 

     2.10  How do we protect biomes?    33 

     2.11  review  33     
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18 Jacaranda Geography Alive 9 for the Victorian Curriculum

2.2 SkillBuilder: Describing 
spatial relationships 
in thematic maps
What are spatial relationships in thematic maps?
A spatial relationship is the interconnection between two or more pieces of information in a thematic 
map, and the degree to which they influence each other’s distribution in space. Describing these 
relationships helps us understand how one thing affects another.

eLesson
Watch this video to 
learn more about 
how to describe 
spatial relationships 
in thematic maps.
eles-1726
Interactivity
Use this interactivity 
to learn more about 
how to describe 
spatial relationships 
in thematic maps.
int-3344

Go online to access:

•	 a clear step-by-step 
explanation to help you 
master the skill

•	 a model of what you are 
aiming for

•	 a checklist of key aspects 
of the skill

•	 a series of questions 
to help you apply the 
skill and to check your 
understanding.

2.3 What is a biome?
2.3.1 What and where are the major biomes?
Biomes are sometimes referred to as ecosystems. They are places that share a similar climate 
and life forms. There are five distinct biomes across the Earth: forest, desert, grassland, tundra 
and aquatic biomes. Within each, there are variations in the visible landscape, and in the 
plants and animals that have adapted to survive in a particular climate.

Forests
Forests are the most diverse ecosys-
tems on the Earth. Ranging from 
hot, wet, tropical rainforests to tem-
perate forests, they have an abun-
dance of both plant and animal life. 
Over 50 per cent of all known plant 
and animal species are found in trop-
ical rainforests. Forests are the source 
of over 7000 modern medicines, and 
many fruits and nuts  originated in 
this biome. Forests help regulate 
global climate, because they absorb 
and use energy from the sun rather 
than reflect it back into the atmos-
phere. Forest plants recycle water 
back into the atmosphere, produce the oxygen we breathe, and store the carbon we produce. 
Forests are under threat from deforestation.

FIgure 2 Forest

deforestation  
clearing forests 
to make way for 
housing or agricultural 
development
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FIgure 1 Thematic map of Asia showing biomes
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Topic 2 All the world is a biome 19
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FIgure 1 Major biomes of the world

Deserts
Deserts are places of low rainfall and comprise the arid 
and semi-arid regions of the world. Generally they are 
places of temperature extremes  — hot by day and cold 
by night. Most animals that inhabit deserts are nocturnal 
(active at night), and desert vegetation is sparse. Desert 
rain often evaporates before it hits the ground, or else it 
falls in short,  heavy bursts. Following periods of heavy 
rain, deserts teem with life. Not all deserts are hot. Ant-
arctica and the Gobi Desert in central Asia are cold 
deserts. About 300 million people around the world live 
in desert regions.

Grasslands
Grasslands are sometimes seen as transitional environ-
ments between forest and desert. Dominated by grass, they 
have small, widely spaced trees or no trees. The coarse-
ness and height of the grass varies with location. They are 
mainly inhabited by grazing animals, reptiles and ground-
nesting birds, though many other animals can be found 
in areas with more tree cover. Grasslands have long been 
prized for livestock grazing, but overgrazing of grasslands 
is  unsustainable and places them at risk of becoming 
deserts. Over one billion people inhabit the grassland areas 
of the world.

FIgure 3 Desert

FIgure 4 Grassland
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20 Jacaranda Geography Alive 9 for the Victorian Curriculum

Tundra
Tundra is found in the coldest regions of the world, 
and lies beyond the treeline. The landscape is 
characterised by grasses, dwarf shrubs, mosses and 
lichens. The growing season is short. Tundra falls 
into three distinct categories — Arctic, Antarctic 
and alpine — but they share the common character-
istic of low temperatures. In Arctic regions there is 
a layer beneath the surface known as permafrost — 
permanently frozen ground. The tundra biome is the 
most vulnerable to global warming, because plants 
and animals have little tolerance for environmental 
changes that reduce snow cover.

Aquatic biomes
Water covers about three-quarters of the Earth and 
can be classified as fresh water or marine. Freshwater 

biomes contain very little salt and are found on land; these include lakes, rivers and wetlands. 
Marine biomes are the saltwater regions of the Earth and include oceans, coral reefs and estuaries. 
Marine environments are teeming with plant and animal life, and are a major food source. Elements 
taken from the roots of mangroves have been used in the development of cancer remedies. Com-
pounds from other marine life have also been used in cosmetics and toothpaste.

FIgure 6 Water

actIvItIes

reMeMBer
1 Name the five major biomes of the Earth 

and classify them as either aquatic or 
terrestrial.

2 Identify the broad characteristics biomes  
share.

eXPLaIN
3 Look carefully at figure 1. Using geographic 

terminology and concepts (including reference 
to latitude), describe the location and 
characteristics of the five major biomes.

4  a  The map in figure 1 identifies five basic 
biomes. However, the text tells you that 
within each there are variations. Suggest 
reasons for these variations.

b Are all biomes equally important? Explain 
your answer.

PreDIct
5 Select one of the categories of biomes described 

in this section. Suggest how this biome might be 
changed and used by humans and what impact 
this change might have on the environment.

FIgure 5 Tundra

tundra the area lying 
beyond the treeline in 
polar or alpine regions

treeline the edge 
of the areas in which 
trees are able to grow

Interactivity
Beautiful biomes
Use this interactivity 
to further your 
understanding 
and recognition of 
the world’s major 
biomes.
int-3317
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Topic 2 All the world is a biome 21

2.4 How do we use the 
grassland biome?
2.4.1 What are the characteristics of grasslands?
Grassland, pampas, savanna, chaparral, cerrado, prairie, rangeland and steppe all refer to a 
landscape that is dominated by grass. Once, grasslands occupied about 42 per cent of the Earth’s 
land surface, but today they make up about 25 per cent of its land area. Grasslands are found on 
every continent except Antarctica.

The grassland biome is dominated by grasses, and generally has few or no trees, though there may 
be more tree cover in adjoining areas, such as along riverbanks. They develop in places where there 
is not enough rain to support a forest but too much rain for a desert; for this reason they are some-
times referred to as a transitional landscape.

Grasslands are found in both temperate and tropical areas where rainfall is between 250 mm and 
900 mm per year. In tropical regions, grasslands tend to have a distinct wet and dry season. In 
temperate regions, the summers tend to be hot and the winters cool. Generally, grasslands in the 
southern hemisphere receive more rainfall.

Grasslands can occur naturally or as a result of human activity. The presence of large numbers of 
grazing animals and frequent fires prevent the growth of tree seedlings and promote the spread of 
grasses. Unlike other plant species, grasses can continue to grow even when they are continually grazed 
by animals, because their growth points are low and close to the soil. Because grasses are fast-growing 
plants, they can support a high density of grazing animals, and they regenerate quickly after fire.

Some grasses can be up to two metres in height, with roots extending up to one metre below the soil.

2.4.2 Why are grasslands important?
Grasslands are the most useful biome for agriculture because the soils are generally deep and fertile. 
They are ideally suited for growing crops or creating pasture for grazing animals. The prairies of 
North America, for example, are one of the richest agricultural regions on Earth.

prairie native 
grasslands of 
North America
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FIgure 1 Grasslands occupy about a quarter of the Earth’s land surface.

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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22 Jacaranda Geography Alive 9 for the Victorian Curriculum

 Grasslands are also one of the most endangered biomes and are easily turned into desert. Th e 
entire ecosystem depends on its grasses and their annual regeneration. It is almost impossible to 
 re-establish a grassland ecosystem once desert has taken over.   

 Almost one billion people depend on grasslands for their 
livelihood or as a food source. 

 Grasslands often depend on fi re to germinate their seeds 
and generate new plant growth. Indigenous populations, 
such as Australian Aboriginal people, used this technique 
to fl ush out any wildlife that was hidden by long grass. 

 In more recent times, grasslands have been used for live-
stock grazing and are increasingly under pressure from 
   urbanisation  . Grasslands have also become popular tourist 
destinations, because people fl ock to them to see majestic 
herds such as wildebeest, caribou and zebra, as well as the 
migratory birds that periodically inhabit these environments. 

 All the major food grains — corn, wheat, oats, barley, 
millet, rye and sorghum — have their origins in the grass-
land biome. Wild varieties of these grains are used to help 
keep cultivated strains disease free. Many native grass species 
have been used to treat diseases including HIV and cancer. 
Others have proven to have properties for treating head-
aches and toothache. 

 Grasslands are also the source of a variety of plants whose 
fi bres can be woven into clothing. Th e best known and most 
widely used fi bre is cotton. Harvested from the cottonseed, it 
is used to produce yarn that is then knitted or sewn to make 
clothing. Lesser known fi bres include fl ax and hemp. Har-
vested from the stalk of the plant, both fi bres are much stur-
dier and more rigid than cotton but can be woven to produce 
fabric. Hemp in particular is highly absorbent and has UV 
blocking qualities.   

 In Australia today, less than one per cent of native 
 grasslands survive, and they are now considered one of the 

most threatened Australian habitats. Since European settlement, most native grassland has been 
removed or changed by farming and other development. Vast areas of grassland were cleared for 
crops, and introduced grasses were planted for grazing animals such as sheep and cattle.    

 Deepen your understanding of this topic 
with related case studies and questions. �    Wheat   

urbanisation  the 
growth and spread 
of cities

  FIgure 2  Grasslands can support a 
high density of grazing animals. In 
Australia, we use grasslands for fi ne 
wool production.  

  FIgure 3  Wheat is a type of grass.  

actIvItIes

  reMeMBer 
1    What is a grassland? 
2    Describe the global distribution of grasslands. 
3    Why are grasslands an important  environment ? 
4    Describe the major threats to this 

 environment .   

 eXPLaIN 
5    Explain how Indigenous populations used the 

grassland  environment  in a  sustainable  way. 
6    Explain why so little of Australia’s grasslands 

remain.   

 DIscOver 
7    Grasslands are located on six of the Earth’s 

seven continents. Working in groups, 
investigate one of the grassland biomes. Using 

ICT, create a presentation on your chosen 
biome that covers the following: 
 –    the characteristics of the  environment , 

including climate and types of grasses that 
dominate this  place  

 –    the animals that are commonly found there 
 –    how the  environment  is used and  changed  

for the production of food, fi bre and wood 
products 

 –    threats to this particular grassland, including 
the  scale  of these threats 

 –    what is being done to manage this grassland 
 environment  in a  sustainable  manner. 

    Investigate how different factors involved in 
ethical decision-making can be managed by 
people and groups.     

Interactivity
grass, grains 
and grazing
Use this interactivity 
to learn more about 
the relationship 
between grassland 
biomes and different 
types of agriculture.
int-3318
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Topic 2 All the world is a biome 23

  2.5  What are coastal wetlands? 
 2.5.1 What are wetlands? 
  Wetlands are biomes where the ground is saturated, either permanently or seasonally. They are 
found on every continent except Antarctica. Wetlands include areas that are commonly referred to 
as marshes, swamps and bogs. In coastal areas they are often tidal and are fl ooded for part of the 
day. In the past they were often considered a ‘waste of space’, and in developed nations they were 
sometimes drained for agriculture or the spread of urban settlements.  

 2.5.2 Are wetlands important? 
 Wetlands are a highly productive biome. Th ey provide important habitats and breeding grounds for 
a variety of marine and freshwater species. In fact, a wide variety of aquatic species that we eat, such 
as fi sh, begin their life cycle in the sheltered waters of wetlands. Th ey are also important nesting 
places for a large number of migratory birds. 

 Wetlands are also a natural fi ltering system and help purify water and fi lter out pollutants before 
they reach the coast. In addition, they help regulate river fl ow and stabilise the shoreline. Figure 1 
shows a cross-section through a mangrove wetland.     

High tide

Low tide

Sea grass

Tidal �ats

Salt marsh

Mangroves

A

B

C

D

    A   Seagrass meadows: 
•    are covered by water all 

the time 
•    bind the mud and provide 

shelter for young fi sh 
•    produce   organic matter  , 

which is consumed by 
marine creatures.   

  B   Tidal fl ats: 
•    are covered by tides most 

of the time 
•    are exposed for short 

periods of the day 
(low tide) 

•    are formed by silt and 
sand that has been 
deposited by tides and 
rivers 

•    provide a feeding area for 
birds and fi sh.   

  C   Mangroves: 
•    have   pneumatophores   

that trap sediment and 
pollutants from the land 
and sea 

•    change shallow water into 
swampland 

•    store water and release it 
slowly into the ecosystem 

•    have leaves that 
decompose and provide a 
food source for marine life 

•    provide shelter, breeding 
grounds and a nursery 
for marine creatures and 
birds.   

  D   Salt marshes: 
•    are covered by water 

several times per year 
•    provide decomposing 

plant matter — an 
additional food source for 
marine life 

•    have high concentrations 
of salt.     

 FIgure 1  Cross-section of a wetland

  FIgure 3  Pneumatophores    FIgure 2  Seagrass  

organic matter  
decomposing 
remains of plant or 
animal matter

pneumatophores  
exposed root system 
of mangroves, which 
enable them to take in 
air when the tide is in
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24 Jacaranda Geography Alive 9 for the Victorian Curriculum

GULF OF CARPENTARIA
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FIgure 4 Dalywoi Bay, Northern Territory

actIvItIes

eXPLaIN
1 How have mangroves adapted to survive in 

their marine–terrestrial environment?
2 What are seagrass meadows and why are they 

important?
3 Refer to figure 4 and describe the landscape at 

the following grid references: 042309, 071329, 
030320 and 055290.

PreDIct
4 In figure 4, locate the grid square inside grid 

references: 030300, 030310, 040030, 040310.

a What is the area covered by these grid 
squares?

b Describe how this environment would 
change over the course of the day.

c A proposal has been put forward to construct 
a canal housing estate in this location. It is 
proposed that the estate will occupy this grid 
square and its surrounds. Describe the scale 
of this project.

d Explain how the environment may change if 
this project goes ahead.

canal housing 
estate a housing 
estate built upon a 
system of waterways, 
often as the result 
of draining wetland 
areas. All properties 
have water access
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Topic 2 All the world is a biome 25

2.6 SkillBuilder:  
Constructing and describing a 
transect on a topographic map
What is a transect?
A transect is a cross-section with additional detail, which summarises information about the 
environment. 

Go online to access:

•	 a clear step-by-step 
explanation to help you 
master the skill

•	 a model of what you are 
aiming for

•	 a checklist of key aspects 
of the skill

•	 a series of questions 
to help you apply the 
skill and to check your 
understanding.

eLesson
Watch this video to 
learn more about 
how to construct 
and describe a 
transect on a 
topographic map.
eles-1727
Interactivity
Use this interactivity 
to learn more about 
how to construct 
and describe a 
transect on a 
topographic map.
int-3345

2.7 Why are coral reefs unique?
2.7.1 Formation of coral reefs
Coral reefs are found in spaces around tropical and subtropical shores. They require specific 
temperatures and sea conditions and an area free from sediment. Coral reefs are built by tiny 
animals called coral polyps. The upper layer is alive, growing on the remains of millions of dead 
coral. Coral reefs are one of the oldest ecosystems on Earth and also one of the most vulnerable 
to human activity.

Coral reefs are one of the most diverse biomes on Earth and are built by polyps that live in groups. 
A reef is a layer of living coral growing on the remains of millions of layers of dead coral. There are 
inner and outer reefs as well as coral cays (small islands of coral) and coral atolls.

2.7.2 Benefits of coral reefs
Today, about 500 million people rely on reef systems, either for their livelihood, as a source of 
food, or as a means of protecting their homes along the coastline. (Coral reefs help break up wave 
action, so waves have less energy when they reach the shoreline, thus reducing coastal erosion.) It 
is estimated that coral reefs contribute between US$28.8 billion and US$375 billion to the global 
economy each year.

Reefs are important to both the fishing and tourism industries. Approximately 2 million 
people visit Australia’s Great Barrier Reef Marine Park alone, generating more than AU$2 billion 
for the local economy. Nearly one-third of all tourists who visit Australia also visit the Great 
Barrier Reef.

Coral reefs have been found to contain compounds vital to the development of new medicines.
•	 Painkillers have been developed from the venom of cone shells.
•	 Some cancer treatments come from algae.
•	 Treatments for cardiovascular disease and HIV include compounds that were originally found in 

coral reefs.

coral polyps a 
tube-shaped marine 
animal that lives in a 
colony and produces 
a stony skeleton. 
Polyps are the living 
part of a coral reef

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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FIgure 1 A transect of the Walls of Jerusalem National Park, Tasmania
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A
B

C

D

E

Outer barrie
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Edge of continental shelf

Outer reef
protects
inner reef.

End of re
ef

Continental shelf

Island formed
by sea-level rise

Fringing reef
off mainland

Contin
ental s

lope

Lagoons

    A   Continental island and fringing reef 

  B    •    Corals form in warm shallow salt water where the temperature is between 18  °C and 26  °C. 
•    Water must be clear, with abundant sunlight and gentle wave action to provide oxygen and distribute nutrients.    

  C   Coral polyps have soft, hollow bodies shaped like a sac with tentacles around the opening. They cover 
themselves in a limestone skeleton and divide and form new polyps. 

  D   Producers such as algae give coral its colour and provide a food source for marine life such as fi sh. Coral 
reefs support at least one-third of all marine species. They are the marine equivalent of the tropical rainforest. 

  E   Beyond the continental shelf, the water is too deep and cold for coral. Sunlight cannot penetrate to allow 
coral growth.     

 FIgure 1  Anatomy of a coral reef

Coral polyps

Coral algae
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Topic 2 All the world is a biome 27

 2.7.3 Threats to coral reefs 
 Reefs also face a variety of threats. 
•	    Urban development requires land clearing and wetland drainage, which increases erosion. 

Sediment washed into water prevents sunlight penetrating the water. 
•	    Contamination by fossil fuels, chemical waste and agricultural fertilisers pollutes the sea. 
•	    Tourism damages coral through boats dropping anchor or tourists directly removing coral or 

walking on it. 
•	    Global warming increases water temperature, which bleaches the coral, turning it white and 

destroying the reef system. 
•	    Predators, such as the crown of thorns starfi sh prey on coral polyps, which aff ects the whole 

ecosystem.     

actIvItIes

  eXPLaIN 
1    Explain the difference between a fringing reef and a barrier 

reef. 
2    With the aid of a diagram, explain how coral reefs are 

formed. 
3    Why are coral reefs important  places ?   

 DIscOver 
4    Investigate two of the threats to coral reefs and prepare an 

annotated visual display that outlines: 
 –    the nature of the threat 
 –    the  changes  that will occur or have occurred as a result 

of this threat 

 –    the impact of these  changes  on the  environment , 
including references to the rate and  scale  of the 
 changes  

 –    a strategy for the long-term  sustainable  management of 
the reef  environment .     

 PreDIct 
5    Coral reefs are highly susceptible to climate  change . 

a    Explain what you understand by the term  climate 
change . 

b    With the aid of a diagram, explain how you think 
the coral reef  environment  would  change  if sea 
temperatures were to rise by 2  °C.     

 Deepen your understanding of this topic 
with related case studies and questions. 

   �  the great Barrier 
reef   

  FIgure 2  The formation of fringing reefs, barrier reefs and coral atolls  

Fringing
coral
reef

Barrier
reef

1   Fringing coral reefs develop 
along the shores of 
continents and islands. 

2   When sea levels rise, fringing 
reefs become barrier reefs.

3   Formation of 
a coral atoll 

a  Volcanic island

b  Eroded volcanic 
island has been 
partly submerged by 
rising sea.

c  Sandy island forms 
on reef from eroded 
coral and shell.

   What was once 
an island is 
now completely 
submerged.
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28 Jacaranda Geography Alive 9 for the Victorian Curriculum

2.8 What are Australia’s 
major biomes?

2.8.1 What factors shape Australian 
biomes?
Australia is a land of contrasts. Its mountain ranges and 
river systems are small by world standards. In the north are 
tropical rainforests and savanna grasslands. In the centre is 
a wide expanse of desert that is second in area only to the 
Sahara Desert in Africa. In the south, temperate forests and 
grasslands dominate. Australia also has vast wetlands and 
coastal ecosystems.

Before European settlement, the Australian landscape was 
shaped largely by natural processes and Aboriginal burning. 
With European settlement came large-scale land clearing, 
irrigation of the land through water diversion from rivers, 
and the draining of wetlands. New plant and animal species 
were introduced to the landscape. However, despite the large-
scale changes made since European settlement,  Australia’s 
major biomes are still clearly evident.
1  Wetlands and rivers
In northern Australia, wetlands have been inhabited by 
Aboriginal people for more than 50  000 years. These areas 
provided them with food and water, and they used wet-
land plants such as river reeds and lily leaves to make fishing 
traps. Today, wetlands are still important habitats for native 
and migratory birds. In many parts of Australia, they are 
under threat, because water is diverted from rivers to pro-
duce food crops and cotton.

 Savanna (grasslands)
Grasslands (or savanna) are generally flat, having either few 
trees and shrubs or very open woodland. For many native 
species, grasslands provide vital habitat and protection from 
predators. Many grasslands depend on a regular cycle of 
burning to germinate their seeds and to revive the land. Peri-
odic burning also prevents trees from gaining dominance 
in the landscape. Before  European settlement, Aboriginal 
people hunted the animals in the grasslands. However, since 
then, grasslands have been used extensively for grazing. These 
areas often mark the transition between desert and forest, 
and are a very fragile biome. Without careful management 
they can quickly change to desert. Less than one per cent of 
 Australia’s original native grasslands survive today.

 Seagrass meadows
Seagrasses are submerged flowering plants that form colo-
nies off long, sandy ocean beaches, creating dense areas that 
resemble meadows. Of the 60 known species of seagrass, 
at least half are found in Australia’s tropical and temperate 
waters. Western Australia alone is home to the largest sea-
grass meadow in the world. Seagrasses provide important 
habitats for a wide variety of marine creatures, including 
rock lobsters, dugongs and sea turtles. They also absorb 

FIgure 2 A billabong in Kakadu National Park, part of 
an extensive wetland system that develops during the 
wet season
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FIgure 1 Climate classification of Australia. Climate plays a 
major role in the development of biomes.

FIgure 3 Savanna biomes are typically dominated by 
grasses and scattered trees.
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  FIgure 6  Vegetation in desert biomes has specifi c 
adaptations to enable it to survive in the harsh climate.  

nutrients from coastal run-off , slow water fl ow, 
help stabilise sediment, and keep water clear.   
 4  Old-growth forest 
 An old-growth forest is one in its oldest growth 
stage. It is multi-layered, and the trees are of 
mixed ages. Generally, there are few signs of 
human disturbance. Th ese forests are biologi-
cally diverse, often home to rare or endangered 
species, and show signs of natural regeneration 
and decomposition. Th e trees within some old-
growth forests have been felled for their timber 
and to create paper products.   Logging   can 
reduce   biodiversity  , aff ecting not only the forest itself 
but also the indigenous plant and animal species that 
rely on the old-growth habitat.   

 It is estimated that   clearfelling   of  Tasmania’s 
 old-growth forests would release as much as 650 tonnes 
of carbon per hectare into the  atmosphere. In Victoria, 
near Melbourne, many old-growth forests lie within pro-
tected water supply catchments and help maintain the 
integrity of the city’s water supply. 
  Desert 
 Australian deserts are places of temperature extremes. 
During the day, temperatures sometimes exceed 
50 °C, but at night this can drop to freezing. Australia’s 
desert regions are often referred to as the outback but 
they are not all endless plains of sand. Some, such as 
the Simpson and Great Sandy Deserts, are dominated 
by sand. Th e Nullarbor Plain and Barkly Tablelands 
are mainly smooth and  fl at, while the Gibson Desert 
and Sturt Stony Desert contain low, rocky hills. In 
some areas, the  landscape is dominated by spinifex and 
acacia shrubs.  

   

actIvItIes

  eXPLaIN 
1    Explain why Australia has such a wide variety of biomes. 
2    With the aid of a fl ow diagram, show how the 

Australian  environment changed  when European 
settlers arrived. 

3    Explain what you understand by the term  biodiversity  
and why it is important. 

4    What other types of biomes would you expect to fi nd in 
Australia?   

 DIscOver 
5    Select one of the climate zones shown in fi gure 1 and 

investigate the biomes found within it. Prepare a report 
on the importance of one of these biomes and how it has 
 changed  over time. What do you think should be done to 
protect it?     

6  a     Investigate one of the Australian biomes and examine 
how plants and animals have adapted to survive in it. 
Create a class collage depicting the way plants and 
animals have adapted to the Australian  environment . 

b    Explore what this biome is like in another  place  on Earth. 
With the aid of a Venn diagram, compare the two.     

 PreDIct     
7  a     Describe the  interconnection  between biomes and 

climate. 
b    Select one of the biomes discussed in this section. 

Predict what might happen if it were  changed ; for 
example, if the wetlands were drained, or all the old-
growth forests were cut down. Include a reference to the 
effect this would have on biodiversity. Produce a before-
and-after snapshot of your chosen biome.     

  
 Deepen your understanding of this topic 
with related case studies and questions. 

�     australia’s alpine 
biomes   

logging  large-
scale cutting down, 
processing and 
removal of trees 
from an area

biodiversity  the 
variety of plant and 
animal life within an area

clearfelling  the 
removal of all trees 
in an area

5

  FIgure 5  Different layers of vegetation 
can be seen in old-growth forests.  

  FIgure 4  Seagrass meadows provide food, 
shelter and breeding grounds for marine life.   
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2.9 Why are biomes different?
2.9.1 Why is climate the major influence on biomes?
Biomes are controlled by climate. In turn, climate is influenced by factors such as distance from 
the equator; altitude and distance from the sea; the direction of prevailing winds; and the location 
of mountain ranges. These play a key role in determining a region’s climate and soil, which 
ultimately influence which plants and animals will inhabit it.

Temperature and rainfall patterns across the Earth determine which plant and animal species can 
survive in a particular biome. For instance, a polar bear could not survive in the hot climate of a 
desert or a tropical rainforest. Camels would not survive in the polar regions of the Earth, and fish 
cannot survive without water. The plants and animals of a region have adapted over time to the 
variations in the region’s climate conditions.

2.9.2 What are the major influences on climate?
The major influences on climate are the geographical features of the Earth’s surface, such as moun-
tain ranges and latitude. Similarities have been found in the adaptations of plant and animal 
 species in mountain regions and those found near the poles.

Landform
The major geographical influ-
ence on climate is the location of 
mountain ranges (see figure 1).  
Mountain ranges affect the 
amount of precipitation that  
reaches inland areas, because they  
pose a barrier to  moisture-laden 
prevailing winds. Rain shadows  
form on the leeward side of 
mountains (opposite to the 
windward side). Deserts often 
form in rain shadows.

Altitude also plays a signifi-
cant role in determining cli-
mate. Temperatures fall by 
0.65  °C for every 100  metres 
increase in elevation. This can 
be illustrated by Mt Kiliman-
jaro (figure 2), which is located 
on the border of Tanzania and 
Kenya, in Africa, approximately 
3° latitude from the equator. 
Towering 5895 metres above 
sea level, Mt Kilimanjaro is the 
highest mountain in Africa. 
Depending on the time of the 
day, the temperature at the base 
of the mountain ranges from 
21  °C to 27  °C. At the summit, 
temperatures can plummet to 
−26  °C. As you move from base 
to summit, variations occur in 
the landscape as it transitions 
from rainforest to alpine desert 
to desert tundra.

Winds become dry by 
the time they reach 
inland areas.

Dry air continues 
over mountains.

Rising moist air 
produces rain.

Trade 
winds are 
forced to 
rise.

Inland

Desert
Mountains

Sea

Coast

Thousands of kilometres

FIgure 1 The influence of mountains on climate. This illustration shows 
the pattern typical on the east coast of Australia, where there are warm 
ocean currents.

latitude the angular 
distance north or 
south from the 
equator of a point on 
the Earth’s surface

precipitation the 
forms in which 
moisture is returned 
to the Earth from the 
sky, most commonly 
in the form of rain, 
hail, sleet and snow

rain shadow the dry 
area on the leeward side 
of a mountain range

leeward describes 
the area behind a 
mountain range, 
away from the moist 
prevailing winds

windward describes 
the side of the 
mountain that faces 
the prevailing winds

FIgure 2 Mt Kilimanjaro is only three degrees south of the equator 
but it is 5895 metres high; its altitude is the reason it has snow on its 
summit.

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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Latitude
The sun’s rays are more direct at the equator. With more 
energy focused on that region, it heats up more quickly. 
At the poles, the sun’s rays are spread over a larger area and 
therefore cannot heat up as effectively. As a result, areas at 
the poles are much cooler than areas at the equator (see 
figure 3).

The tilt of the Earth on its axis also has a part to play. 
When a hemisphere tilts towards the sun, the sun’s rays 
hit it more directly. This means that a larger space is in 
more intense sunlight for longer. The days are longer and 
warmer, and the hemisphere experiences summer. The 
reverse is true when a hemisphere tilts away from the sun 
in winter.

Ocean currents and air movement
There are other factors that influence climate and play a 
role in the development of biomes. Two of these are ocean 
currents and air movement. In addition, differences also 
occur when you move from the coast to inland areas.

When cold ocean currents flow close to a warm land 
mass, a desert is more likely to form. This is because 
cold ocean currents cool the air above, causing less 
 evaporation and making the air drier. As this air moves 
over the warm land, it heats up, making it less likely 
to release any moisture it holds; thus, deserts form. 
For example, cold ocean currents flow off the coast of 
Western  Australia, while the Pacific Ocean currents are 
warmer. As a result, Perth on average receives less rain-
fall than Sydney.

2.9.3 The role of soil in biomes
Soil is important in determining which plants and ani-
mals inhabit a particular biome. Soils not only vary 
around the world but also within regions. The character-
istics of soil are determined by:
•	 temperature
•	 rainfall
•	 the rocks and minerals that make up the bedrock, 

which is the basis of soil development.
The amount of vegetation present also plays an impor-

tant role in determining the quality of the soil. Figure 4 
shows a typical soil profile. The different soil layers are 
referred to as horizons.

Why do soils differ?
Biomes located in the high latitudes (those farthest from 
the equator) have lower temperatures and less exposure 
to sunlight than biomes located in the low latitudes 
(those close to the equator). There are also variations in 
the amount of precipitation that biomes receive. This 
is determined partly by their location in relation to the 
equator (see figure 5).

Temperature and precipitation patterns are important 
factors in determining the rate of soil development. However, soil moisture, its nutrient content 
and the length of the growing season also play key roles in soil development and, ultimately, the 
biodiversity of a biome.

90°N

90°S

North Pole

Rays from the sun are
indirect and heat a much

greater area.

Direct rays from the sun heat
a small area.

South Pole

Energy from the sun

Equal amounts

0°
Equator

Energy from the sun

FIgure 3 The influence of latitude on climate. The rotation 
of the Earth around the sun and the tilt of the Earth on its axis 
also influence the seasons.

Horizon O (organic matter): 
A thin layer of decomposing 
matter, humus, and material that 
has not started to decompose, 
such as leaf litter

Horizon A (topsoil): The upper 
layer of soil, nearest the surface.
It is rich in nutrients to support 
plant growth and usually dark in 
colour. Most plant roots and soil 
organisms are found in this 
horizon, which will also contain 
some minerals. In areas of high 
rainfall, such as tropical 
rainforests, minerals will be 
leached out of this layer. 
A constant supply of decomposing 
organic matter is needed to 
maintain soil fertility.

Horizon B (subsoil): Plant litter 
is not present in horizon B; as 
a result, little humus is present. 
Nutrients leached from horizon A 
accumulate in this layer, which will 
be lighter in colour and contain 
more minerals than the horizon 
above.

Horizon C (parent material): 
Weathered rock that has not 
broken down far enough to be 
soil. Nutrients leached from 
horizon A are also found in this 
layer. It will have a high mineral 
content; the type is determined by 
the underlying bedrock.

Horizon R (bedrock): Underlying 
layer of partly weathered rock

A

B

C

R

O

FIgure 4 A typical soil profile has a number of distinct layers.
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32 Jacaranda Geography Alive 9 for the Victorian Curriculum

 Soil is more abundant in biomes that have both high  temperatures 
and high moisture than in cold, dry regions. Th is is because  erosion of 
bedrock is more rapid when moisture content is high, and organic 
material decomposes at a faster rate in high  temperatures. Th e decompo-
sition of organic matter provides the nutrients needed for plant 
growth, which in turn die and decompose in a continuous cycle. Th is 
is further demonstrated in fi gure 6.   

A

B

D

C

       Tropical rainforest  
•    High temperatures cause weathering, or 

breakdown, of rocks and organic matter. 
•    High rainfall   leaches   nutrients from the soil. 
•    Soil is often reddish because of high iron levels. 
•    Organic matter is often a shallow layer on the 

surface. Nutrients are constantly recycled, 
allowing the rainforest to fl ourish. 

•    Soil fertility is rapidly lost if trees are removed, 
as the supply of organic material is no longer 
present.   

     Desert  
•    Limited vegetation means a limited supply of 

organic material for soil development. 
•    High temperatures rapidly break down any 

organic material. 
•    Soils are pale in colour rather than dark. 
•    Lack of rainfall limits plant growth. 
•    Lack of vegetation makes surface soil unstable 

and easily blown away. 
•    Soil does not have time to develop and mature.   

     Tundra  
•    Soil is shallow and poorly developed. 
•    Includes layers that are frozen for long periods. 
•    Subsoil may be permanently frozen. 
•    Is covered by ice and snow for most of the year. 
•    Growing season may be limited to a few weeks. 
•    Soil may contain large amounts of organic 

material but extreme cold means it breaks down 
very slowly. 

•    Trees are absent; mosses and stunted grasses 
dominate.   

     Temperate  
•    Generally brown in colour, soils have distinctive 

horizons and are generally about one metre deep. 
•    Ideal soils for agriculture; they are not subjected 

to the extremes of climate found in high and low 
latitudes. 

•    Moderate climate; temperature and rainfall are 
suffi cient for plant growth. 

•    Dominated by temperate grasslands and 
deciduous forests.     

leaching the process 
by which water runs 
through soil, dissolving 
minerals and carrying 
them into the subsoil

 FIgure 6  Different biomes have different soil and vegetation characteristics.

Arctic Circle

Tropic of Cancer

Tropic of Capricorn

Antarctic Circle

Equator Low latitudes

Mid latitudes

High latitudes

  FIgure 5  Just as there is a link between 
climate and latitude, there is also a link 
between soil, climate and latitude.  
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  FIgure 7  There are more microbes in a teaspoon of soil than there are people on Earth.  

 What else is in the soil? 
 Soil not only supports the plants and animals that we see on the surface of the land; the soil itself is also home to a variety 
of life forms such as bacteria, fungi, earthworms and algae. 

 While most soil organisms 
are too small to be seen, there 
are others that are visible. For 
instance, more than 400  000 
earthworms can be found on a 
hectare of land. Regardless of size, 
all soil organisms play a vital role 
in maintaining soil quality and 
fertility. For example, earthworms: 
•	    compost waste and fertilise the 

soil 
•	    improve drainage and aeration 
•	    bring subsoil to the surface and 

mix it with topsoil 
•	    secrete nitrogen and chemicals 

that help bind the soil. 

actIvItIes

  reMeMBer 
1    What are the major infl uences on the development of 

biomes?   

 eXPLaIN 
2    Explain the difference between the windward and leeward 

side of a mountain range. 
3    Explain why soils vary across biomes.   

 PreDIct     
4  a     Use your atlas to locate Rwanda in central Africa. What 

type of biome would you expect to fi nd in Rwanda? Give 
reasons for your answer. 

b    What do you think the soil would be like in Rwanda? 
c    Use the internet to test your theory.   

5    Would you expect to fi nd soil variations within biomes? 
Give reasons for your answer. 

6    Predict the  changes  that might occur if earthworms or 
micro-organisms within the soil were no longer present.   

 tHINK     
7  a     What type of climate and biomes would you expect to 

fi nd at the equator? Why? 
b    Describe the climate and landscape on Mount 

Kilimanjaro. 
c    What are some of the factors that create variations in 

biomes?     

  2.10  How do we protect 
biomes?
  Access this subtopic at www.jacplus.com.au. 

 2.11  Review 
2.11.1 Review
The Review section contains a range of different questions and activities to help you revise and recall 
what you have learned, especially prior to a topic test. 

2.11.2 Refl ect
The Refl ect section provides you with an opportunity to apply and extend your learning.

Access this subtopic at www.jacplus.com.au. 

Interactivity
Why are biomes 
different?
Use this interactivity 
to further your 
understanding of 
why biomes differ.
int-3319

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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