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2.1 Overview
Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your 
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

What are biomes, where are they, why are they different, and what do humans use them for?

2�1�1 Introduction
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 and functioning of biomes is essential to our survival and 
wellbeing, as they are responsible for the food we eat and the natural products we use on a daily basis.

STARTER QUESTIONS

 1. As a class, list words that you think explain what the word biome means�
 2. What information do the pictures shown in the Biomes — Photo essay video in your online Resources convey 

about biomes?
 3. Create a list of the things you use and consume that come from biomes� Compare your list with other students 

in your class�

Resources

eWorkbook Chapter 2 eWorkbook (ewbk-8094)

Video eLessons Bountiful biomes (eles-1717)

Biomes — Photo essay (eles-5172)

FIGURE 1  Understanding the way biomes function helps us to protect them�
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2.2 Features of biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to identify and locate key biomes throughout the world and recall 
their key features�

2�2�1 Locating and identifying the major biomes
Biomes are communities of plants and animals that extend over large areas due to similarities of climate 
and conditions within the area of the biome. There are five distinct biomes across the Earth: forest, desert, 
grassland, tundra and aquatic biomes. Within each major biome there are variations in the visible landscape 
and in the plants and animals that have adapted to survive in a particular climate.
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Forest biomes
Forests are the most diverse biomes on the Earth. They range from hot and wet tropical rainforests to temperate 
forests, and have an abundance of both plant and animal life. Over 50 per cent of all known plant and animal 
species are found in tropical rainforests, making them one of the most biodiverse 
places on Earth. Forests are the source of over 7000 modern medicines, and many fruits 
and nuts originated in this biome. Forests also play an important part in how the planet 
functions. They regulate global climate by absorbing the Sun’s energy, plants store and 
recycle water back into the atmosphere, and importantly they store carbon and convert 
it into the oxygen we breathe. Forests are under threat from deforestation.

FIGURE 3  Eucalyptus forest in the Victorian high country

biodiversity    a variety of living 
organisms in an area

deforestation    clearing forests 
to make way for housing or 
agricultural development
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Desert biomes
Deserts are places that experience low rainfall and can 
either be hot or cold, such as the hot deserts in Australia 
or the cold deserts of central Asia (the Gobi Desert). They 
are mainly located where the tropic and temperate zones 
meet. Generally they are places of temperature extremes, 
experiencing a large diurnal temperature range, meaning 
they are hot by day and cold by night. Most animals 
that inhabit deserts are nocturnal, 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. Around 300 
million people around the world live in desert regions.

Grassland biomes
Grasslands are biomes dominated by grass and may have 
small, widely spaced trees or no trees. There are many 
types of grasslands, including savanna, tropical grasslands 
and temperate grasslands. Examples include the Serengeti 
in Tanzania and the Great Plains in North America. 

The coarseness 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.

Tundra biomes 
Tundras are biomes characterised by cold climates and the absence of trees, but they 
have grasses, dwarf shrubs, mosses and lichens. They are located in the higher latitudes 
around the polar zones, such as the Arctic Tundra, and at high altitudes, such as the 
Alti near Siberia. Tundra falls into three distinct categories — Arctic, Antarctic and 
alpine — but they share the common characteristic of low temperatures. In Arctic regions 
there is a layer beneath the surface known as permafrost. The tundra biome is the most 
vulnerable to changes in climate, because plants and animals have little tolerance for 
environmental changes that reduce snow cover.

FIGURE 6  Tundra, Dovrefjell National Park, Norway

FIGURE 4  The Simpson Desert, central Australia

FIGURE 5  Grassland, ‘Brigalow Belt’, Queensland

diurnal temperature    the variation 
in high and low temperature on a 
given day

nocturnal    active during the night

permafrost    permanently frozen 
ground

CHAPTER 2 Biomes 33

PAGE PROOFS



Aquatic biomes
Water covers about three-quarters of the Earth, and aquatic biomes can be classified as freshwater 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. Both 
freshwater and 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. 
Compounds from other marine life have also been used in cosmetics and toothpaste.

Resources

eWorkbook Features of biomes (ewbk-8820)

Video eLesson Features of biomes — Key concepts (eles-5173)

Interactivities Beautiful biomes (int-3317)
Major biomes of the world (int-8764)
Climatic zones of the world (int-8765)

FIGURE 7  Aquatic environment — the Great Sandy Strait, Queensland
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2.2 ACTIVITIES

 1. Using information in the text and FIGURE 1, create a table that lists the five major biomes, identifies the 
different types within each of them, and identifies their key characteristics and spatial distribution�

Major biome Types Characteristics
Spatial distribution 
(climate zones)

 2. Tropical rainforests are biodiverse� Use the internet to research the names of some plants and organisms used 
to make medicines and the diseases they help cure/prevent�

 3. a. For each of the major biomes outlined in this section, outline how the biome can be used by humans�
 b. Outline two ways that humans can change each biome�
 c.  For one biome, describe the possible impacts of the changes that you outlined in part b� 

2.2 EXERCISE 

Check your understanding

 1.  What is a biome?
 2. What are the major types of biomes?
 3. Define the term biodiversity�
 4. Why do desert biomes have lower populations than grassland biomes?
 5. Refer to FIGURE 1�
 a. Which biome covers the largest amount of the Earth’s landmass?
 b. Which biome covers the smallest amount of the Earth’s landmass?
 6. Describe what a diurnal temperature range is like�

Apply your understanding

 7. Why is there a tundra biome located in central Asia?
 8. Consider FIGURE 1� What patterns can you identify as biomes move away from the equator?
 9. Explain why desert-dwelling animals are more likely to be nocturnal�
 10. Why might tundra be considered the most fragile of biomes?
 11. Complete the following sentence to explain how forests help regulate global climate�
  The _____ in the forest store _____ and are often referred to as carbon sinks� They also absorb energy from 

the _____� When the forest is removed, both these factors are lost, causing _____ in _____�
 12. Are all biomes equally important? Explain your answer�

Challenge your understanding

 13. Consider the biomes shown in FIGURE 1�
 a. Which  biome do you live in?
 b. Does it look like the pictures in FIGURES 3–7?
 c. Explain why this might be the case�
 14. Predict what might happen if the permafrost beneath the Arctic surface thawed�
 15. Select one of the major biomes outlined in this section� Suggest how this biome might become more or less 

useful to humans in the future because of climate change� 

 ■ LEVEL 2
3, 5, 8, 10, 14

 ■ LEVEL 1
1, 2, 9, 11, 13

 ■ LEVEL 3
4, 6, 7, 12, 15

Learning pathways

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�
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FIGURE 1  Australia’s vastness and latitudinal extent affect the diversity of biomes�

precipitation water 
droplets or ice crystals 
become too heavy to 
be suspended in the air 
and fall to Earth as rain, 
snow, sleet or hail

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

2.3 Major Australian biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to name and outline the features of Australia’s major biomes�

2�3�1 Factors that shape Australian biomes
Australia is a large island continent and is the world’s sixth largest country by physical size. It is a large 
landmass and extends over a number of latitudes from 10°S to 43°S of the equator. As such, it has a 
variety of climates and biomes (FIGURE 1). The northern part of the continent is within 
the tropics and the southern areas are located in the temperate zones. The vastness of the 
continent also impacts precipitation patterns, and the mountain ranges on the east coast 
create rain shadows inland and alpine areas in the higher altitudes.

However, since European colonisation, large-scale land clearing, irrigation of the land 
through water diversion from rivers, and drainage of wetlands have taken place. Despite 
the extensive changes made by humans in the past few hundred years, Australia’s major 
biomes are still evident.

int-8588

Source: Spatial Vision
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Wetlands and rivers
The wetlands of mainland Australia were carefully 
managed as sustainable sources of food and water 
by Aboriginal Peoples for more than 60  000 years. 
Wetlands also provide important habitats for native 
and migratory birds and animals. Today, wetlands 
continue to provide Australians with food and water, 
but they are under threat in many parts of the country 
because water is diverted to produce commercial food 
crops and cotton. Farming practices can also damage 
wetlands and rivers when fertiliser, soil and insecticide 
run off the land and into water sources. Introduced 
species such as  carp or weeds from overseas also have 
negative impacts.

Grasslands
Grasslands 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. Periodic burning also prevents trees from 
gaining dominance in the landscape. Since before 
European settlement, and continuing today, Aboriginal 
Peoples have managed grasslands with a sophisticated 
practice of cultural burning and cultivation of plants 
and grasses to ensure the biome was sustained.

Grasslands often mark the transition between desert 
and forest, and are a very fragile biome. Without 
careful management they can quickly change to 
desert. Since colonisation, expanding towns and cities 
and extensive sheep and cattle grazing have meant 
that less than one per cent of Australia’s original 
native grasslands survive today.

Seagrass meadows
Seagrasses are submerged flowering plants that form 
colonies 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 seagrass 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 nutrients from coastal run-off, slow water 
flow, help stabilise sediment (material that sinks to the 
bottom of water) and keep water clear. Activities such as 
boating impact these calm waters and can churn the water 
too much for some plants or animals to thrive.

FIGURE 3  Grassland in the Kimberley, 
Western Australia

FIGURE 4  Seagrass meadows at Green Island on 
the Great Barrier Reef

FIGURE 2  Wetland near Kakadu National Park, 
Northern Territory
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FIGURE 6  The red dunes of the Simpson Desert, Queensland

FIGURE 5  Old-growth forest, Cradle Mountain, 
Tasmania

industrial materials    primary 
industry sources such as forestry 
(wood) or mining (iron ore) that 
can be used in the manufacturing 
of other goods 

clearfelling    the removal of all 
trees in an area

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. These forests 
are biologically diverse, often home to rare or endangered 
species, and show signs of natural regeneration and 
decomposition. The trees within some old-growth forests 
have been felled for their timber and to create paper 
products; this is an example of using biomes to extract 
industrial materials. Logging can reduce biodiversity, 
affecting 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 some places, for example in Victoria, near Melbourne, old growth forests lie 
within protected water supply catchments and help maintain the integrity of the city’s water supply. However, 
Australia is one of the world’s worst deforestation offenders. Much of the land on its east coast that was once forest 
has been destroyed for housing and industry.

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. The Nullarbor 
Plain and Barkly Tablelands are mainly smooth and flat, whereas the Gibson Desert and 
Sturt Stony Desert contain low rocky hills. In some areas, the landscape is dominated by 
spinifex and acacia shrubs (as shown in FIGURE 6).
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Resources

eWorkbook Major Australian biomes (ewbk-8824)

Video eLesson Major Australian biomes — Key concepts (eles-5174)

Interactivity Major Australian biomes (int-8588)

Deepen your understanding of this topic with related case studies and questions� 
 • Australia’s alpine biomes

2.3 ACTIVITIES

Select one of the biomes covered in this section�

 1. Predict what might happen if the biome experienced change such as draining the wetlands or cutting down 
old-growth forests�

 2. Describe the changes you consider may occur in this environment and outline what impacts they would have�
 3. In pairs, select ONE biome to be proposed as an area for increased government protection�
 a. Locate and describe the biome�
 b. Identify the state and federal ministers responsible for the area and draft a letter outlining why the area 

should be protected�
 c. List the advantages and disadvantages of increased government protection of the chosen biome�

2.3 EXERCISE 

Check your understanding

 1. Identify eight types of biomes that are found in Australia�
 2. What latitudes does Australia sit between?
 3. Which biome accounts for the majority of Australia’s landmass?
 4. Describe the climates in the north of Australia and the south of Australia�
 5. Complete the following sentence: Biodiversity refers to the ______ of flora and ______ in an area� It is an 

______ component of ensuring a ______ environment and maintaining the ______ of ecosystems�
 6. Identify three environmental impacts of clearfelling Australia’s old-growth forests�

Apply your understanding

 7. Explain why Australia has a diversity of climates�
 8. Explain why deserts have such large variations in temperature�
 9. a. What is the best use of old-growth forests?
 b. If we were to continue to log these areas, who would benefit and who would not?
 10. a. Explain why seagrass meadows would be cleared�
 b. Explain the consequences of clearing seagrass meadows�
 11. Why might most of Australia’s native grasslands have disappeared?
 12. Explain how biomes and climate are interconnected�

Challenge your understanding

 13. Predict what might happen if Australia’s old-growth forests were logged�
 14. Suggest why seagrass meadows might be referred to as the ‘forests of the sea’�
 15. Burning, including the cultural burning practices used by Aboriginal Peoples, is an essential element in 

maintaining the grassland biome� Explain why this is the case and suggest how controlled burning programs 
might help to prevent large-scale bushfires in Australia�

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�

 ■ LEVEL 2
3, 4, 8, 9, 13

 ■ LEVEL 1
1, 2, 5, 11, 14

 ■ LEVEL 3
6, 7, 10, 12, 15

Learning pathways
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2.4  SkillBuilder — Describing spatial relationships in 
thematic maps

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the spatial relationship between two or more thematic 
maps and the degree to which they influence each other’s distribution in space�

2�4�1 Tell me
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. Spatial relationships between features or 
information in thematic maps are the links between the distribution of those features. Finding these links can 
help us to see the world in an organised manner. They are useful in helping you, as a student, to understand 
how one thing affects another.

Source: Spatial Vision
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FIGURE 1(a)    Thematic map of Asia showing biomes

The content in this subtopic is a summary of what you will find in the online resource.

2�4�2 Show me

How to find and describe a spatial relationship in thematic maps

Step 1

Use an atlas to identify 
key places in the 
mapped area. For 
example, in FIGURE 1(a)  
and (b) locate India and 
China. (To access the 
full maps and zoom in 
to areas of interest, go 
to online resource.)

Step 2

Look for similar 
patterns in similar 
parts of the maps. 
In FIGURE 1(a), 
rainforest biomes cover 
similar areas as the 
tropical wet climates 
shown in FIGURE 1(b). 
The biomes and 
climate are linked; the 
climate provides the 
warm temperatures and 
high rainfall needed 
for a rainforest biome. 
Describe these strong 
interconnections.
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Step 3

Look for areas where there seem to be no connection between biomes and climate (anomalies). If necessary, 
write a few sentences outlining where there are no interconnections.

Step 4

Conclude your description with a statement about spatial relationships. Your description should clearly identify 
which features are interconnected, point out obvious anomalies and describe the extent of interconnections (for 
example, as strong or weak).

2�4�3 Let me do it
Go to learnON to access the following additional resources to help you build this skill:
 • a longer explanation of this skill and its application in Geography (Tell me)
 • a video demonstrating the step-by-step process of this skill (Show me)
 • an activity and interactivity for you to practise the skill (Let me do it)
 • self-marking questions to help you understand and use the skill.

Resources

eWorkbook SkillBuilder — Describing spatial relationships in thematic maps (ewbk-8828)

Video eLesson SkillBuilder — Describing spatial relationships in thematic maps (eles-1726)

Interactivity SkillBuilder — Describing spatial relationships in thematic maps (int-3344)

learnON

Source: Spatial Vision using Natural Earth
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2.5 The role of climate in biomes
LEARNING INTENTION

By the end of this subtopic, you will be able to explain the different factors affecting climate and biomes�

2�5�1 Interconnection between climate and biomes
There is a strong interconnection between 
climate and biomes. A place’s climate is 
influenced by a variety of factors. These 
include its distance from the equator (latitude) 
and from the sea, landforms that surround it, its 
altitude, ocean currents and air movement.

Climate affects the location of biomes and the 
flora and fauna found within them. This is because 
of the differences in temperature and precipitation 
patterns (FIGURE 1). For instance, hot desert 
biomes have high temperatures but not enough 
precipitation to sustain an abundance and diversity 
of life. On the other hand, tropical rainforests have 
an abundance of heat and precipitation, making 
them plentiful in plant and animal communities.

Latitude
The Sun’s rays are more direct at the equator, so the land there receives higher levels of insolation. With more 
energy focused on that region, it heats up more quickly. As you move away from the equator to the mid and higher 
latitudes, the curvature of the Earth makes the Sun’s rays travel through more atmosphere, creating lower levels of 
insolation in any specific place, as the energy spreads over a larger area. As a result the energy from the Sun does 
not heat up the Earth as effectively, and the closer to the poles you travel the cooler it becomes (FIGURE 2).

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. This has created distinct climate zones based on latitude. There is a relationship 
between climate zones and the type of biomes located within them (see FIGURE 1).
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FIGURE 1  Interconnection between climate and biomes

Solar radiation Rays hit the poles at an oblique (slanted) angle.
The heat is less intense. There is less evaporation and

less rainfall.
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FIGURE 2  The influence of latitude on climate

climate    the long-term 
precipitation and temperature 
patterns of an area

insolation    the level of solar 
energy that reaches the Earth’s 
surface
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Altitude and landforms
Altitude also plays a significant role in 
determining climate. Temperatures fall by 
0.65 °C for every 100 metres increase in 
elevation. This can be illustrated by Mt 
Kilimanjaro (FIGURE 3), which is located 
on the border of Tanzania and Kenya, in 
Africa, approximately 3 degrees south of 
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.

Another major geographical influence on 
climate is the location of mountain ranges (FIGURE 4). Although the altitude of 
ranges can affect temperature, the location of mountain ranges also affects the 
amount of precipitation that reaches inland areas. They prevent the moisture-
laden prevailing winds from reaching inland areas by creating a barrier. 
Rain falls on the windward side of a mountain and rain shadows form on the 
leeward side of mountains. Desert biomes often form in rain shadows.

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.

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 dry air moves 
over the warm land it heats up, 
making it less likely to release 
any moisture it holds and so 
making areas it reaches arid. For 
example, cold ocean currents flow 
off the coast of Western Australia, 
whereas on the east coast of 
Australia the Pacific Ocean 
currents are warmer (FIGURE 4).  
As a result, Perth on average 
receives less rainfall than Sydney.

FIGURE 3  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�

Windward side Leeward side

Rain shadow

Condensing water vapour

Prevailing
winds

Water vapour

Warm ocean

Precipitation

Dry
descending air

FIGURE 4  The influence of mountains on climate, typical on the east 
coast of Australia

prevailing winds    winds that blow 
from the direction that is typical at 
that time of year and place

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

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

CHAPTER 2 Biomes 43

PAGE PROOFS



2.5 ACTIVITIES

 1. Research the average temperature and average annual precipitation of the area your school is in using the 
Bureau of Meteorology (BOM) weblink in your online Resources� Refer to FIGURE 1 and determine what type 
of biome your school is in based on the climate data you researched�

 2. Use an atlas to locate Rwanda in central Africa�
 a. Describe what you think the climate would be like in this country� Why?
 b. What type of biomes would you expect in Rwanda?
 c. Research Rwanda’s climate and biomes, and test your predictions�

Resources

eWorkbook The role of climate in biomes (ewbk-8832)

Video eLesson The role of climate in biomes — Key concepts (eles-5175)

Interactivity The role of climate in biomes (int-8589)

2.5 EXERCISE 

Check your understanding
 1. Define the term climate�
 2. Which biome has the greatest temperature and precipitation?
 3. What is a rain shadow?
 4. Describe the difference between the ‘windward’ and ‘leeward’ sides of mountain ranges�
 5. At what rate does temperature fall as you ascend a mountain?
 6. Why do areas closest to the equator get the most energy from the Sun?

Apply your understanding

 7. Describe the interconnection between latitude and climate�
 8. What type of climate and biomes would you expect to find at the equator? Why?
 9. Explain why Mt Kilimanjaro has a variety of biomes located on it�
 10. Why do deserts usually form on the leeward side of mountains?
 11. Explain how ocean currents affect terrestrial biomes�
 12. How does the curvature of the Earth and its tilt affect how the energy from the Sun impacts on the Earth’s 

surface?

Challenge your understanding

 13. If climate change raises the temperature of the ocean currents off the west coast of Australia significantly, 
predict how this will affect the farming areas of Western Australia�

 14. Suggest why some people might find it difficult to understand the difference between climate and weather, 
and why this might affect their understanding of the impacts of climate change on biomes�

 15. Propose one way to harness or change the rainfall patterns on the windward side of the Great Dividing Range 
to benefit farmers on the leeward side�

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�

 ■ LEVEL 2
3, 5, 9, 10, 14

 ■ LEVEL 1
1, 2, 4, 8, 13

 ■ LEVEL 3
6, 7, 11, 12, 15

Learning pathways
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2.6 The role of soil and vegetation in biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the importance of soil to vegetation and biomes�

2�6�1 The role of soil in biomes
Soil is important in determining which plants and animals inhabit a particular biome. Soils vary not only 
around the world but also within regions. The characteristics of soil are determined by:

 • temperature
 • rainfall
 • the rocks and minerals that make up the bedrock, which is the basis of soil development.

These all play an important role in determining the quality of the soil. FIGURE 1 shows a typical soil profile. 
The different soil layers are referred to as horizons.

Differences in soil composition
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. 

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.

Soil is more abundant in biomes 
that have both high temperatures 
and high moisture than in cold, dry 
regions. This is because erosion 
of bedrock is more rapid when 
moisture content is high, and 
organic material decomposes at a 
faster rate in high temperatures. 
The decomposition of organic 
matter provides the nutrients 
needed by plants, which in turn 
die and decompose in a continuous 
cycle. This is further demonstrated 
in FIGURE 2.

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.

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

A

B

C

R

O

FIGURE 1  A typical soil profile has distinct layers�
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 A 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 flourish�

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

 B 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�

 

 C Tundra
 • Soil is shallow and poorly developed�
 • Includes layers that are frozen for long periods�
 • Subsoil may be permanently frozen�
 • It 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�

 D Temperate
 • Generally brown in colour, soils have distinctive 

horizons and are generally around 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 
sufficient for plant growth�

 • Dominated by temperate grasslands and 
deciduous forests�

D

C B

A

FIGURE 2  Different biomes have different soil and vegetation characteristics�

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

Although most soil organisms are too small to be 
seen, there are some 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.

FIGURE 3  There are more microbes (microorganisms) in a 
teaspoon of soil than there are people on Earth�

0 1 2 3 (kg per km2 per year)

FIGURE 4  Earth’s net primary productivity, measured in kilograms of carbon fixed via photosynthesis per square 
kilometre per year (based on satellite data)� The colour coding shows this rate varying from close to zero  
(black, purple) through 1 and 2 (blue, green, yellow) to 3 (red)�

Source: Based on data from the MODIS sensors on the Terra and Aqua satellites

2�6�2 Net Primary Production
Net primary production (NPP) is a calculation of how much carbon dioxide plants take up during 
photosynthesis minus how much carbon dioxide plants release during respiration. Productivity will vary 
between seasons but tends to be higher in summer and highest in tropical forests throughout the world.
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FOCUS ON FIELDWORK

Soil testing

Soil is an important component within biomes� Soil is 
critical for the growing of plants; as such, determining 
its texture and its ability to hold nutrients helps humans 
grow crops more effectively� 

Measuring soil pH

Determining a soil’s pH identifies how acidic or alkaline 
it is using a scale from 1 to 14: a pH of 7 is neutral, less 
than 7 is acid and greater than 7 is alkaline� The pH level 
can interfere with how plants can absorb nutrients, thus 
affecting growth� The most effective way to test soil pH 
in the field is by using a soil testing kit (FIGURE 5)�

Learn more about what is in the soil in your local area using the Soil testing fieldwork activity in your learnON 
Fieldwork Resources�

Resources

eWorkbook The role of soil and vegetation in biomes (ewbk-8836)

Video eLesson The role of soil and vegetation in biomes — Key concepts (eles-5176)

Interactivity Why are biomes different? (int-3319)

FIGURE 5  A pH soil testing kit

fdw-0027

FIGURE 6   Soil composition plays a crucial role in how well crops will grow, so many farmers use chemical 
fertilisers to ensure the balance of the soil’s composition is right for their crops�
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2.6 EXERCISE 

Check your understanding

 1. Identify the characteristics that affect soils�
 2. List the differences between horizon O, horizon A and horizon B in the typical soil profile shown  

in FIGURE 1�
 3. How many earthworms can be found in a hectare of land?
 4. Define the term net primary production�
 5. What role do worms play in soil?
 6. Refer to FIGURE 3� Describe how animals’ use of the soil would vary between each of the four biomes shown�
 7. Complete the following sentence to describe the role played by soil organisms in maintaining soil quality and 

fertility: ______ are important and help maintain soil quality by breaking down ______ material into ______, 
which are essential to plant growth� They secrete ______ and other chemicals that help bind the soil, improve 
soil drainage and aeration, and bring ______ to the surface and mix it with the ______�

Apply your understanding

 8. Explain why soils vary in different biomes�
 9. Explain the relationship between the location of biomes and their NPP�
 10. What impact would deforestation have on soil and forest biomes? Analyse the impact for humans and their 

food sources�
 11. Explain how temperature and rainfall can influence the development of soil�
 12. Are all soils within a biome the same? Explain why or why not�

Challenge your understanding

 13. Hot, dry conditions and strong winds can dry out and blow away top layers of soil when there is little or no 
vegetation� What impacts might this loss of topsoil have on future vegetation growth in the area?

 14. Predict how the soil in Australia’s temperate biomes would change with greater extremes of temperature — 
frequent days over 40 °C in summer and frequent overnight temperatures below 0 ºC�

 15. If you wanted to encourage healthy, fertile soil, would it be wise to use a pesticide that killed all of the 
earthworms? Give reasons to support your answer�

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�

 ■ LEVEL 2
1, 5, 8, 10, 13

 ■ LEVEL 1
3, 4, 7, 12, 15

 ■ LEVEL 3
2, 6, 9, 11, 14

Learning pathways

2.6 ACTIVITIES

 1. Construct a table comparing the differences between tropical rainforests and tundra biomes based on the 
following�

 a. Soil type
 b. Organic material
 c. Vegetation
 d. Location
 e. Human uses
 2. In groups assign each member a different horizon based on the typical soil profile� Each member should 

conduct detailed research on their horizon� On an A3 page include a hand-drawn image and annotated notes� 
When your group has completed all 5 sections, join them together for a complete profile�
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2.7  SkillBuilder — Constructing and describing a 
transect on a topographic map

LEARNING INTENTION

By the end of this subtopic, you will have learned how to construct and describe a transect on a topographic map�

The content in this subtopic is a summary of what you will find in the online resource.

2�7�1 Tell me
What is a transect?
A transect is a cross-section with additional detail which summarises information about the environment. In 
addition to the shape of the land, a transect shows what is on the ground, including landforms, vegetation, soil 
types, settlements and infrastructure.

2�7�2 Show me
Step 1

Choose the area on your topographical map that you would like to look at, and the two points that will give 
you the best line through that area.

Step 2

Place the straight edge of a piece of paper between the two points. In pencil, mark the two extremities of the 
transect on the edge. Label these with the place names or grid references.

Step 3

Create a mark where each 
contour line touches the edge 
of the paper. Beside each mark, 
write the height of the contour 
line. (Check the contour 
interval for how many metres 
the lines increase or decrease.)

Step 4

On another sheet of paper, use 
a ruler to draw:

 • a horizontal axis as long 
as your cross-section from 
start to finish.

 • a vertical axis with a 
scale to give a realistic 
impression of the slopes 
and landforms.
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FIGURE 1  A completed transect of the Walls of Jerusalem National  
Park, Tasmania

Step 5

Place the edge of the paper with the contour markings along the horizontal axis. At each contour marking, find 
the matching height on the vertical scale. Put a small dot directly across from that height and above the contour 
marked on the edge of the paper.
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Step 6

Join the dots with a smooth line to show the slope of the land, as shown in FIGURE 3. A labelled notch has been 
used to show a river on the cross-section. Other features can be marked in a similar way.

Step 7

Complete the cross-section with the geographical conventions of a title and labelled axes. Shade the area below 
the line of your cross-section. Include labels for the axes: height above sea level and distance.

Step 8

Beneath your cross-section, draw a table to indicate when a feature changes on the transect. Label each category 
to the left of the vertical axis. Common categories include landforms, vegetation, land use, transport, settlement 
and sometimes soils. Refer to the map to determine the exact place on the transect where the feature occurs.

Step 9

Land formations can become distorted or misshapen by the choice of scale, and this is referred to as vertical 
exaggeration (VE). To calculate the VE of your transect, you need to know the scale of your map and the scale of 
your transect. To find the vertical exaggeration divide the horizontal scale by the vertical scale: VE = 250/75 = 3.3.

2�7�3 Let me do it
Go to learnON to access the following additional resources to help you build this skill:
 • a longer explanation of this skill and its application in Geography (Tell me)
 • a video demonstrating the step-by-step process of this skill (Show me)
 • an activity and interactivity for you to practise the skill (Let me do it)
 • self-marking questions to help you understand and use the skill.

Resources

eWorkbook SkillBuilder — Constructing and describing a transect on a topographic map (ewbk-8840)

Video eLesson SkillBuilder — Constructing and describing a transect on a topographic map (eles-1727)

Interactivity SkillBuilder — Constructing and describing a transect on a topographic map (int-3345)

learnON
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FIGURE 3  Drawing up the shape of the transect
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2.8 Use of grassland biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to describe different uses of grassland biomes�

2�8�1 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 (see FIGURE 1).

Grasslands are also one of the most endangered environments and are susceptible to desertification. The 
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.

Grasslands often depend on fire to germinate their seeds and generate new plant growth. Many grasslands around 
the world were managed with the use of fire for thousands of years. For example, Aboriginal Peoples lit carefully 
located low-burning fires to manage regeneration and to move wildlife out of specific areas for easier hunting, 
among other purposes.

Aboriginal Peoples also managed and cultivated native grasses, but since European 
colonisation, most 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. In some parts of Australia, cultural burning practices are still 
helping to maintain the grassland biome. However, less than one per cent of Australia’s 
native grasslands survive, and they are now considered one of the most threatened of our 
habitats.

Arctic Circle

Tropic of Cancer

Equator

Tropic of Capricorn

PACIFIC

ARCTIC OCEAN

ATLANTIC

OCEAN
OCEAN

INDIAN

OCEAN

Savanna

Chaparral

Grassland

World grasslands

Source: Spatial Vision

20000 4000 km

Scale: 1 cm represents 1650 km

FIGURE 1  Grasslands occupy about a quarter of the Earth’s land surface�

desertification    the conversion 
of an area to have desert-like 
qualities, usually caused by 
overgrazing, prolonged drought or 
climate change

52 Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition

PAGE PROOFS



In contrast to Aboriginal grassland management, grazing large numbers of introduced species and failing 
to prevent frequent uncontrolled hot fires restrict the growth of tree seedlings and promote the uncontrolled 
spread of grasses. The growth points of grasses are low and close to the soil, so they can continue to grow 
even when they are continually grazed by animals. Because grasses are fast-growing plants, they can support 
a high density of grazing animals and can regenerate quickly after fire, whereas trees and many other plant 
species cannot.

2�8�2 The role of grasslands
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.

Almost one billion people depend 
on grasslands for their livelihood or 
as a food source. Grasslands have 
been used for livestock grazing 
and are increasingly under pressure 
from urbanisation. Grasslands 
have also become popular tourist 
destinations, because people flock 
to them to see majestic herds of animals such as wildebeest, caribou and zebra,  
as well as the migratory birds that periodically inhabit these environments.

CASE STUDY

Aboriginal Peoples’ management of grasslands over time

Professor Marcia Langton is the Foundation Chair of Australian Indigenous Studies and Associate Provost at 
the University of Melbourne� The extract in FIGURE 2 comes from her travel guide, Welcome to Country, which 
is aimed at teaching non-Aboriginal people about Aboriginal cultures and languages, and the significance and 
history of places many tourists visit in Australia�

FIGURE 3  Wheat is a type of grass�

urbanisation    the process of 
economic and social change in 
which an increasing proportion 
of the population of a country or 
region lives in urban areas

FIGURE 2  Text extract from Langton, M (2018), Welcome to Country: A travel guide to Indigenous 
Australia, pp� 9–10 (Hardie Grant: Melbourne)�

The ancient peoples left traces of their lives in the rocks and on the rock faces everywhere they went� 
Perhaps their greatest legacy is to be found in the vegetation patterns and other evidence of their 
‘continent-wide Aboriginal management regime’, as Bill Gammage put it … Australian vegetation 
communities in the wild have been shaped by fire and Aboriginal fire regime over millennia� 

There is no one better to explain this practice than the Aboriginal rangers who work across thousands 
of square kilometres and continue to burn the small, cool fires in the vast grass and spinifex plains and 
the savanna forests� They are continuing the ancient tradition of using fire against fire, working with fire-
dependent species, such as eucalypts, to protect the vulnerable communities�
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2�8�3 The production of food
All the major food grains — corn, wheat, oats, barley, millet, rye and sorghum — have their origins in the 
grassland 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 headaches and toothache.

2�8�4 The production of fibre
Grasslands are also the source of a variety of 
plants whose fibres can be woven into clothing. 
The best known and most widely used fibre is 
cotton. Harvested from the cottonseed, it is used 
to produce yarn that is then knitted or sewn to 
make clothing. Lesser known fibres include 
flax and hemp. Harvested from the stalk of the 
plant, both fibres are much sturdier 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, it is estimated that less than 
one per cent of the grasslands that existed  
in 1788 still survive. Grasslands are now 
considered one of the most threatened 
of Australia’s biomes. Since European 
colonisation, vast areas of grassland were cleared for crops, and introduced grasses were planted for grazing 
animals, such as sheep, which are able to provide both meat and fibre (wool).

FIGURE 4  Grasslands in Australia support a high density of 
grazing animals, for example sheep for fine wool production�

Resources

eWorkbook Use of grassland biomes (ewbk-8844)

Video eLesson Use of grassland biomes — Key concepts (eles-5177)

Interactivities Grass, grains and grazing (int-3318)

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

2.8 ACTIVITIES

 1. Working in teams, investigate one of the grassland biomes� Create a presentation on your chosen biome that 
covers the following: 

 a. the characteristics of the environment, including climate and types of grasses that dominate this place
 b. the animals that are commonly found there
 c. how the environment is used and changed for the production of food, fibre and wood products
 d. threats to this particular grassland, including the scale of these threats
 e. what is being done to manage this grassland environment in a sustainable manner� 
 2. Research and construct a table that compares the value to the Australian economy of food production, fibre 

and industrial materials� Which contributes the highest value?
 3. Research the different types of grasslands� Why do they have different names? Create an infographic to 

explain the different types and uses of grasslands for food and fibre around the world�
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2.8 EXERCISE 

Check your understanding

 1. Define the term grassland�
 2. Describe the global distribution of grasslands�
 3. Outline why grasslands are an important environment�
 4. Describe three major threats to grasslands�
 5. Outline the interconnection between urbanisation and grasslands�
 6. Describe one way that Aboriginal Peoples managed grasslands�

Apply your understanding

 7. Explain why grasslands are referred to as transitional landscapes�
 8. Explain why introduced species had such a significant impact on Australia’s grasslands�
 9. Explain why so little of Australia’s grasslands remain�
 10. Identify and discuss one positive and one negative impact of clearing grasslands in Australia for sheep 

grazing�
 11. Account for the relationship between grassland biomes and the different types of agriculture�
 12. How might a high rate of population growth impact grassland biomes?

Challenge your understanding

 13. Australia is becoming an increasingly urbanised country� Suggest how this might affect the distribution and 
extent of our grasslands�

 14. Aboriginal Peoples in Australia manage and cultivate native grasses for food and other products� Suggest 
why British colonists planted new grass varieties instead of using the grasses that were already here�

 15. Grasslands can be popular tourist destinations, especially when there are herds of wild animals and flocks 
of birds that people find interesting to watch� Do you think grasslands in Australia are popular tourist 
destinations for this reason? Explain why or why not�

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�

 ■ LEVEL 2
2, 6, 7, 8, 13

 ■ LEVEL 1
1, 4, 9, 10, 15

 ■ LEVEL 3
3, 5, 11, 12, 14 

Learning pathways

 4. Use the Good Food weblink in your online Resources to explore how Aboriginal Peoples used native grasses 
in a similar way to how Europeans use wheat� What are the advantages and disadvantages of commercially 
growing and processing Australian grasses for food?

 5. Few people realise that less than 1 per cent of Australia’s native grasslands survive� Why does such a 
significant loss of grassland biome not attract the same attention as the loss of other biomes, such as our 
tropical rainforest and coral reefs?

 a. How would the following people perceive the value of grasslands?
       •  people for whom grassland is part of their Country

   •  graziers (sheep and cattle farmers)
       •  city dwellers
      •  environmentalists

 b. What factors might influence each person’s views? 
 c. Create a poster or meme to demonstrate why it is important to protect Australia’s grasslands�
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Beyond the continental shelf, the
water is too deep and cold for coral.
Sunlight cannot penetrate to allow
coral growth.

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

Within the reef
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ef

Island formed
by sea-level rise
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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.

FIGURE 1  Anatomy of a continental island and fringing reef

2.9 Productivity of coral reef biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how people use and change coral reef biomes�

2�9�1 Formation of coral reefs
Coral reefs are found in spaces around tropical and subtropical shores. They require specific temperatures to 
develop and sea conditions that are clean, clear and free from sediment. The upper layer is alive, growing on many 
layers of dead coral. They are one of the oldest ecosystems on Earth and also very vulnerable to human activity.

Coral reefs are one of the most biodiverse environments on Earth and are built by 
polyps that live in groups. A reef is a layer of living tiny animals called coral polyps 
that build and grow on the remains of previous generations coral. There are many 
different types of reefs, such as inner and outer reefs as well as coral cays (small 
islands of coral) and coral atolls (see FIGURES 1 and 2).

coral polyp    a tube-shaped 
marine animal that lives in a 
colony and produces a stony 
skeleton� Polyps are the living part 
of a coral reef�
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2�9�2 Benefits of coral reefs
Today, around 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 $375 billion to the global economy each year. Reefs are important to both 
the fishing and tourism industries. In 2014, approximately 1.88 million tourists visited Australia’s Great Barrier Reef 
Marine Park alone. Nearly a third of all international 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. For example:
 • painkillers have been developed from the venom of cone shells
 • some cancer treatments come from algae
 • treatments for cardiovascular disease include compounds that were originally found in coral reefs.
 • 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. 

2�9�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 starfish, prey on coral polyps, which affects the whole ecosystem.

Barrier
reef

Fringing
coral
reef

a b

(a) Fringing coral reefs develop along the shores of
     continents and islands.

(b) When sea levels rise, fringing reefs become
      barrier reefs.

FIGURE 2  The formation of fringing reefs and barrier reefs

Resources

eWorkbook Productivity of coral reef biomes (ewbk-8848)

Video eLesson Productivity of coral reef biomes — Key concepts (eles-5178)

Interactivity Productivity of coral reef biomes (int-8590)
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2.9 ACTIVITY

 1. Investigate two of the threats to coral reefs and prepare an annotated visual display that outlines:
 a. the nature of the threat
 b. the changes that will occur or have occurred as a result of this threat
 c. the impact of these changes on the environment, including references to the rate and scale of this change
 d. a strategy for the long-term sustainable management of the reef environment�
 2. Coral reefs are highly susceptible to changes in the climate� What changes do you think the coral reef 

environment would experience if sea temperatures rise by 2 °C?
 3. Research why the crown-of-thorns starfish is a threat to coral reefs� 
 4. The Great Barrier Reef is well known around the world� What other coral reefs can be found in Australian 

waters? Research at least one other reef and investigate the following�
 a. Where is the reef located and what area does it cover?
 b. How was the reef formed?
 c. How healthy is the reef? Has it been damaged by any human or natural processes or activities?
 d. What management strategies are in place to help protect the reef?

2.9 EXERCISE 

Check your understanding

 1. What is a coral reef?
 2. Outline how coral reefs form�
 3. List the economic and medical benefits of coral reefs�
 4. Describe the difference between a fringing reef and a barrier reef�
 5. What are the major threats to coral reefs?
 6. What is a coral polyp?
 7. Describe two ways that humans have a negative impact on coral reefs�

Apply your understanding

 8. Explain how coral reefs have a cultural significance to coastal communities�
 9. Why are coral reefs considered to be of such economic importance?
 10. Why are coral reefs particularly vulnerable to damage from humans?
 11. Explain why coral is colourful�
 12. Why don’t coral reefs form in deep water?

Challenge your understanding

 13. Suggest one strategy that might be used to assist in the protection of coral reefs at a:
 a. local level
 b. state level
 c. national level�
 14. A volcano erupted and formed a new island off the coast of Iceland between 1963 and 1967� Could this island 

become a coral reef in the future? Provide reasons for your view�
 15. Suggest how rising sea temperatures will affect coral reefs, and what might be done to protect them� 

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�

 ■ LEVEL 2
4, 5, 8, 10, 14

 ■ LEVEL 1
1, 2, 3, 9, 13

 ■ LEVEL 3
6, 7, 11, 12, 15

Learning pathways
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High tide

Low tide

Sea grass

Tidal �ats

Salt marsh

Mangroves

A

B

C

D

FIGURE 1  Cross-section of a mangrove wetland

 A Seagrass meadows:
 • are covered by water all the time
 • bind the mud and provide shelter for young fish
 • produce organic matter, which is consumed by 

marine creatures (see FIGURE 2).

 B Tidal flats:
 • 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 fish.

 

 C Mangroves:
 • have pneumatophores that trap sediment and 

pollutants from the land and sea (see FIGURE 3)
 • 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.

organic matter    decomposing 
remains of plant or animal matter

pneumatophores    exposed root 
systems of mangroves, which 
enable them to take in air when 
the tide is in

2.10 Investigating topographic maps — Coastal 
wetland biome in Dalywoi Bay

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how aspects of the wetland biome in Binydjarr a (Daliwuy 
Bay) function using examples from a topographic map.

2.10.1 Coastal wetlands: Binydjarr a (Dalywoi/Daliwuy Bay)
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 flooded 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.

Wetlands are a highly productive biome. They 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 fish, begin their life cycle in the 
sheltered waters of wetlands. They are also important nesting places for a large number of migratory birds.

Wetlands are also a natural filtering system and help purify water and filter out pollutants before they reach 
the coast. In addition, they help regulate river flow and stabilise the shoreline. FIGURE 1 shows a cross-section 
through a mangrove wetland.

CHAPTER 2 Biomes 59

PAGE PROOFS



50

50

30

20

20

30
20

10

10

10

20

20

10
0

30

10

120

30

GULF OF CARPENTARIA

65

124

29

29

21

41

1

46

46

68

1

average height of sandridges 4 metres

2 km

Scale: 1 cm represents 600 m

10

12
°2

2’
S

12
°2

4’
S

136°52’E 136°54’E02 03 04 05 06 07 08 09 10

28

29

30

31

32

33

Legend

35 Spot height

Index contour

Cliff

Track

Contour
(interval: 10 m)

Watercourse

Water body

Intertidal and coastal �ats

Subject to inundation

Sand

Scattered

Medium

Dense

Mangroves

Vegetation

Source: Geoscience Australia, The Australian Army © Commonwealth of Australia (1999)

FIGURE 2  Topographic map extract, Binydjarr a (Daliwuy Bay), Northern Territory

Resources

eWorkbook Investigating topographic maps — Coastal wetlands in Dalywoi Bay (ewbk-8856)

Digital document Topographic map extract of Binydjarr a (Daliwuy/Dalywoi Bay) (doc-36265)

Video eLesson Investigating topographic maps — Coastal wetlands in Dalywoi Bay — Key concepts (eles-5179)

Interactivity Investigating topographic maps — Coastal wetlands in Dalywoi Bay (int-8591)

Google Earth Binydjarr a (Daliwuy/Dalywoi Bay) (gogl-0148)
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2.10 EXERCISE 

Check your understanding

 1. What other names are wetlands known by?
 2. Describe the natural functions of wetlands in the environment�
 3. Identify the following features on the map�
 a. The highest point
 b. An area that is subject to inundation
 c. A track to the beach
 4. Refer to FIGURE 2 and describe the environment at the following locations�
 a. GR042309
 b. GR071329
 c. GR030320
 d. GR042285
 5. What is the purpose of a pneumatophore?
 6. Identify the location of the highest point shown on this map and calculate its distance from the nearest 

vehicle track or road� 
 7. How does the plant material rotting in salt marshes help marine life?

Apply your understanding

 8. Refer to FIGURE 2.
 a. Locate the grid square bounded by the following grid references: GR030300, GR030310, GR040030, 

GR040310�
 b. Describe the natural environment in this area�
 c. Describe how this environment would change over the course of the day�
 d. Explain how this environment would be impacted if there was a cyclone in the area� 
 9. What are seagrass meadows and why are they important?
 10. Why do salt marshes have high levels of salt?
 11. Explain how wetlands help to purify water�
 12. How do mangrove wetlands help to stop erosion of coastlines?

Challenge your understanding

 13. A proposal has been put forward to construct a canal housing estate in the square bounded by the following 
grid references in FIGURE 2: GR030300, GR030310, GR040030, GR040310� Based on the features and 
topography in this area, is this proposal a good idea? (Hint: In addition to looking at the map in FIGURE 2, 
consider the photos of Binydjarr a (Daliwuy Bay) included in subtopic 2�12�3 FIGURES 1 and 2�)

 14. Propose an organisation designed to protect wetland areas� Create a name, logo and description for your 
organisation that tell the public why wetlands are important and how you can help protect them� 

 15. If the mangroves were all cleared from a wetland, predict what impact this would have on the other parts of 
the biome�

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www�jacplus�com�au�

 ■ LEVEL 2
4, 5, 8, 10, 15

 ■ LEVEL 1
1, 2, 3, 9, 14

 ■ LEVEL 3
6, 7, 11, 12, 13

Learning pathways
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2.11  Thinking Big research project — 
Our world of biomes AVD

The content in this subtopic is a summary of what you will find in the online resource.

Scenario
Biomes are not all the same. Across the Earth we recognise four distinct terrestrial biomes: forests, deserts, 
grasslands and tundra. In addition, there are also different aquatic biomes: freshwater and marine (saltwater). 
Within each of these biomes there are also distinct variations — the list seems to be endless! The Department 
of the Environment is keen to produce a display that explains these differences and the various influences on 
biome development.

Task
You have been commissioned by the Department of the Environment to carry out an in-depth 
study of biomes, their characteristics, the factors that influence their development and the 
variations that exist within them. You will create an engaging annotated visual display (AVD) 
to showcase your findings.

Go to your Resources tab to access the resources you need to complete this research project.

Resources

ProjectsPLUS Thinking Big research project — Our world of biomes AVD (pro-1088)

learnON
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2.12 Review
2�12�1 Key knowledge summary 
2.2 Features of biomes

 • Biomes are communities of plants and animals that extend over large areas due to similarities of climate 
within the area of the biome.

 • There are five major terrestrial (land-based) biomes.
 • Key biomes include forest, grassland, desert, tundra and aquatic, each with differing levels of biodiversity.

2.3 Major Australian biomes
 • Australia has a variety of different biomes. In the north are tropical rainforests and savanna grasslands, 

and in the centre is a wide expanse of desert that is second in area only to the Sahara Desert in Africa.
 • Differences in climate, latitude, altitude and proximity to the coast play a major role in differences 

between biomes.
 • Australian biomes include wetlands and rivers, grasslands, seagrass meadows, forests and deserts.

2.5 The role of climate in biomes
 • Climate is the strongest determining factor in the type of biome. It affects the location of the biome and 

the flora and fauna in the biome.
 • Latitude, altitude and proximity to the coast influence climate, which in turn influences the different 

biomes.
 • Latitude influences how much insolation is received by the land, with places closer to the equator 

receiving far greater amounts.
 • Altitude influences temperatures: as elevation increases, temperatures fall. 
 • Cold ocean currents meeting warm land are more likely to lead to a desert.

2.6 The role of soil and vegetation in biomes
 • Soils vary not only around the world but also within biomes.
 • The characteristics of soil are determined by temperature, rainfall, and the rocks and minerals that make 

up the bedrock and the vegetation.
 • Tropical rainforests have higher temperatures, which creates weathering. High rainfall leads to leaching, 

whereas tundra soils are shallow and poorly developed.
 • Soil contains a variety of lifeforms including bacteria, earthworms and algae.
 • Net Primary Production (NPP) refers to the energy or biomass produced by particular biomes and tends to 

be greatest in tropical rainforests.

2.8 Use of grassland biomes
 • Grassland are landscapes dominated by grass, for example savanna, chaparral, cerrado, prairie, rangeland 

and steppe.
 • Grasslands once 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.
 • Grasslands are extremely susceptible to desertification.
 • They are particularly important for the production of food grains, including corn, wheat, oats, barley, millet, 

rye and sorghum. They can also be used in the production of fibres, namely cotton, yarn, flax and hemp.

2.9 Productivity of coral reef biomes
 • Coral reefs are one of the most biodiverse environments on Earth and are built by polyps that live in groups.
 • Coral reefs have been found to contain compounds vital to the development of new medicines. 
 • The productivity of coral reefs can be hindered by a number of factors including predators, such as the 

crown-of-thorns starfish, that prey on coral polyps, which affects the whole ecosystem.
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2�12�2 Key terms

2�12�3 Reflection
Complete the following to reflect on your learning.

Revisit the inquiry question posed in the Overview:

What are biomes, where are they, why are they different, and what do humans use them for?

 1. Now that you have completed the chapter, create a mind map that addresses the inquiry question�
 2. Write a paragraph in response to each part of the inquiry question�

biodiversity    a variety of living organisms in an area

clearfelling    the removal of all trees in an area

climate    the long-term precipitation and temperature patterns of an area

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

deforestation    clearing forests to make way for housing or agricultural development

desertification    the conversion of an area to have desert-like qualities, usually caused by overgrazing, prolonged drought or 
climate change

diurnal temperature    the variation in high and low temperature on a given day

industrial materials    primary industry sources such as forestry (wood) or mining (iron ore) that can be used in the 
manufacturing of other goods 

insolation    the level of solar energy that reaches the Earth’s surface

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

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

nocturnal    active during the night

organic matter    decomposing remains of plant or animal matter

permafrost    permanently frozen ground

pneumatophores    exposed root system of mangroves, which enable them to take in air when the tide is in

prevailing winds    winds that blow from the direction that is typical at that time of year and place

urbanisation    the process of economic and social change in which an increasing proportion of the population of a country or 
region lives in urban areas

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

FIGURE 1  Coastal mangroves at Binydjarr a (Daliwuy Bay), East Arnhem Land, 
Northern Territory
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Resources

eWorkbook Chapter 2 Extended writing task (ewbk-8526)
Chapter 2 Reflection (ewbk-8525)
Chapter 2 Student learning matrix (ewbk-8524)

Interactivity Chapter 2 Crossword (int-8592)

Subtopic Success criteria

2.2 I can identify key features of biomes�

I can locate examples of major biomes on a world map�

2.3 I can outline Australia’s major biomes�

2.4 I can describe the spatial relationships between two or more 
thematic maps�

I can explain how the features shown on thematic maps influence 
each other’s spatial distribution�

2.5 I can explain the different factors affecting climate and biomes�

2.6 I can describe the importance of soil in vegetation and biomes�

2.7 I can construct and describe a transect on a topographic map�

2.8 I can describe different uses of grassland biomes�

2.9 I can explain how people use and change coral reef biomes�

2.10 I can explain how the wetland biome in Binydjarr a (Dalywoi/
Daliwuy Bay) functions�

FIGURE 2  The coastline at Binydjarr a (Daliwuy Bay), East Arnhem Land, Northern Territory
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ONLINE RESOURCES Resources

Below is a full list of rich resources available online for this chapter� These resources are designed to bring ideas to 
life, to promote deep and lasting learning and to support the different learning needs of each individual�

 eWorkbook

 2.1 Chapter 2 eWorkbook (ewbk-8094)  
 2.2 Features of biomes (ewbk-8820)  
 2.3 Major Australian biomes (ewbk-8824)  
 2.4 SkillBuilder — Describing spatial relationships in  

thematic maps (ewbk-8828)  
 2.5 The role of climate in biomes (ewbk-8832)  
 2.6 The role of soil and vegetation in biomes  

(ewbk-8836)  
 2.7 SkillBuilder — Constructing and describing a transect  

on a topographic map (ewbk-8840)  
 2.8 Use of grassland biomes (ewbk-8844)  
 2.9 Productivity of coral reef biomes (ewbk-8848)  
 2.10 Investigating topographic maps — Coastal wetlands in 

Dalywoi Bay (ewbk-8856) 
 2.12 Chapter 2 Extended writing task (ewbk-8526)  
  Chapter 2 Reflection (ewbk-8525)  
  Chapter 2 Student learning matrix (ewbk-8524)  

 Sample responses

 2.1 Chapter 2 Sample responses (sar-0153)  

 Digital document

 2.10 Topographic map extract of Binydjarr a  
(Daliwuy/Dalywoi Bay) (doc-36265)  

 Video eLessons

 2.1 Bountiful biomes (eles-1717)  
  Biomes — Photo essay (eles-5172)  
 2.2 Features of biomes — Key concepts (eles-5173)  
 2.3 Major Australian biomes — Key concepts (eles-5174)  
 2.4 SkillBuilder — Describing spatial relationships in  

thematic maps (eles-1726)  
 2.5 The role of climate in biomes — Key concepts  

(eles-5175)  
 2.6 The role of soil and vegetation in biomes — Key 

concepts (eles-5176)  
 2.7 SkillBuilder — Constructing and describing a transect  

on a topographic map (eles-1727)  
 2.8 Use of grassland biomes — Key concepts (eles-5177)  
 2.9 Productivity of coral reef biomes — Key concepts  

(eles-5178)  
 2.10 Investigating topographic maps — Coastal wetlands in 

Dalywoi Bay — Key concepts (eles-5179) 

 Interactivities

 2.2 Beautiful biomes (int-3317)  
  Major biomes of the world (int-8764) 
  Climatic zones of the world (int-8765) 
 2.3 Major Australian biomes (int-8588)  
 2.4 SkillBuilder — Describing spatial relationships in  

thematic maps (int-3344)  
 2.5 The role of climate in biomes (int-8589)  
 2.6 Why are biomes different? (int-3319)  
 2.7 SkillBuilder — Constructing and describing a transect  

on a topographic map (int-3345)  
 2.8 Grass, grains and grazing (int-3318)  
 2.9 Productivity of coral reef biomes (int-8590)  
 2.10 Investigating topographic maps — Coastal wetlands  

in Dalywoi Bay (int-8591)  
 2.12 Chapter 2 Crossword (int-8592)  

 Fieldwork

 2.6 Soil testing (fdw-0027)  

 Weblink

 2.5 Bureau of Meteorology (BOM) (web-6418) 
 2.8 Good Food (web-6417) 

 myWorld Atlas

 2.3 Australia’s alpine biomes (mwa-7340)  
 2.8 Wheat (mwa-7343)  

 ProjectsPLUS

 2.11 Thinking Big research project — Our world of  
biomes AVD (pro-1088)  

 Google Earth

 2.10 Google Earth Binydjarr a (Daliwuy/Dalywoi Bay)  
(gogl-0148) 

Teacher resources

There are many resources available for exclusively teachers 
online�
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2.4  SkillBuilder — Describing spatial relationships in 
thematic maps

2.4.1 Tell me

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.

Why are spatial relationships in thematic maps useful?
Spatial relationships between features or information in thematic maps are the links between the distribution 
of those features. Finding these links can help us to see the world in an organised manner. They are useful in 
helping you, as a student, to understand how one thing affects another.

They are also used by:
 • councils, when determining planning permits
 • transport authorities, when determining new freeways, rail links and tunnels
 • meteorologists, when predicting the weekly weather.

Model
The maps in FIGURE 1(a) and (b) show that, across Asia, there is a strong interconnection between climate and 
biomes. In areas of high rainfall throughout the tropics, rainforest biomes dominate. In western India’s hot 
desert and in the cold mountains, desert biomes exist. In central Asia, the cold deserts and semi-deserts are so 
dry that desert and grassland biomes dominate the environment. There is no interconnection between climate 
and the wetland biomes of north-east China and Bangladesh’s delta region. Overall though, there is a strong 
spatial relationship in Asia between biomes and climate.

A description of a spatial relationship in thematic maps:
 • clearly identifies which features on thematic maps are linked or interconnected
 • points out obvious anomalies, where no linkages or interconnections can be observed
 • describes the extent of interconnections (for example, as strong or weak).

2.4.2 Show me

How to find and describe a spatial relationship in thematic maps

You will need:
 • two thematic maps that can be compared
 • an atlas.

Procedure:
Step 1

Use an atlas to familiarise yourself with the mapped area. Place names are important to use in your writing. 
In FIGURE 1, identify places such as India and China.

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the spatial relationship between two or more thematic 
maps and the degree to which they influence each other’s distribution in space.

eles-1726
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Step 2

Identify areas on both maps that have a distinct interconnection by looking for similar patterns in similar parts 
of the maps. In FIGURE 1, biomes are clearly linked to climate, with temperatures, rainfall and other climatic 
factors having an important role in determining what will grow in an area. Write a few sentences outlining 
where these strong interconnections occur. For example: ‘In central Asia, the cold deserts and semi-deserts are 
so dry that desert and grasslands biomes dominate the environment’.

Step 3

Search the maps carefully and look for any areas where there seem to be no connections between biomes and 
climate. If necessary, write a few sentences outlining where there are no interconnections. For example: ‘The 
wetland biomes of north-east China and the Bangladesh delta are not linked to climate’.

Step 4

Conclude your paragraph with a final statement about spatial relationships. For example: ‘In Asia there is a 
strong spatial relationship between biomes and climate’.

Source: Spatial Vision
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FIGURE 1(a)  Thematic map of Asia showing biomes
int-7910
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Source: Spatial Vision using Natural Earth
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FIGURE 1(b)  Thematic map of Asia showing climatic zones

Resources

eWorkbook SkillBuilder — Describing spatial relationships in thematic maps (ewbk-8828)

Video eLesson SkillBuilder — Describing spatial relationships in thematic maps (eles-1726)

Interactivity SkillBuilder — Describing spatial relationships in thematic maps (int-3344)
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2.4.3 Let me do it
Complete the following activities to practise this skill.

2.4 ACTIVITIES

 1. Study the thematic maps showing Australia’s climate and the world’s biomes, shown in FIGURES 2 and 3. In a  
paragraph, describe the spatial relationship between biomes and climate in Australia. Use the checklist to 
ensure you cover all aspects of the task.

 2. Based on what you have learned in this SkillBuilder, apply your skills to answer the following questions.
 a. Is there a strong relationship between Australia’s arid climates and desert biomes? Explain your answer
 b. Is there a spatial relationship between Australia’s tropical rainforests and climate?
 c. Is the spatial relationship between climate and the savanna (grassland) biome strong or weak? Explain  

your answer.
 d. Name the main biome found in Tasmania. Why might there be only one biome on the map?
 e. Find one biome that does not occur in Australia. Suggest reasons why this is the case.
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FIGURE 2  Climate classification of Australia
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Checklist

I have:
 • clearly identified which features on thematic maps are linked or interconnected
 • pointed out obvious anomalies, where no linkages or interconnections can be observed
 • described the extent of interconnections (for example, as strong or weak).
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FIGURE 3  Major biomes of the world
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2.7 SkillBuilder — Constructing and describing a 
transect on a topographic map

2.7.1 Tell me

What is a transect?
A transect is a cross-section with additional detail which summarises information about the environment. In 
addition to the shape of the land, a transect shows what is on the ground, including landforms, vegetation, soil 
types, settlements and infrastructure.

How are transects useful?
Transects can show:

 • one or more features that occur along a line between two places
 • interconnections between features
 • change that occurs along the line.

You can use transects to identify changes in landforms, vegetation and land use. They can also help to show 
the way certain features, such as landforms, influence other features, such as vegetation. They help us to 
understand interconnections in the environment.

Transects are used by:
 • land developers wanting to explore the key features of an environment
 • agronomists seeking to record plant species between two points
 • journalists wanting to show differences within a country.

A good transect:
 • is drawn in pencil
 • has ruled axes
 • has labelled axes
 • uses small dots
 • is drawn with a smooth curve
 • identifies key aspects such as slope, landform, vegetation and land use
 • includes a title.

A good description of a transect:
 • describes the key aspects of slope, landform, vegetation and land use
 • identifies interconnections between key features
 • notes any anomalies.

2.7.2 Show me

How to construct and interpret a transect
You will need:

 • a topographic map of the region being considered
 • a piece of paper with a straight edge for marking the contours
 • another sheet of paper, or graph paper, to draw the transect on
 • a light grey pencil
 • a ruler.

LEARNING INTENTION

By the end of this subtopic, you will have learned how to construct and describe a transect on a topographic map.

eles-1727
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Model 

Description of transect

The transect reveals that the main vegetation in the southern areas of the Walls of Jerusalem National Park 
(where the undulating land reaches 1200 metres) is light alpine scrub. This area contains a lake before the scrub 
changes to dense timber as the land increases in height. The dense timber gives way to native pencil pines as 
the land gains further height from 1250 metres to 1400 metres. Where the land rises to 1450 metres, the area is 
described as rugged mountains. All of this area is designated national parkland.

Procedure
To complete a transect, you must have a topographic map of the place you wish to examine. You then need to 
choose the area you would like to look at and the two points that will give you the best line through that area. 
Remember that you will be examining the land’s shape and features. In FIGURE 1, the two selected points are grid 
references 410655 and 427710.

Step 1

Choose the area on your topographical map that you would like to look at, and the two points that will give 
you the best line through that area. In FIGURE 1, the two selected points are grid references 410655 and 427710.

Step 2

Place the straight edge of a piece of paper between the two points. In pencil, mark the two extremities of the 
transect on the edge. Label these with the place names or grid references.

Step 3

Create a mark where each contour line touches the edge of the paper. Beside each mark, write the height of the 
contour line (see FIGURE 2). (It’s a good idea to check the contour interval on the topographic map. This will tell 
you how many metres the lines increase or decrease by.) It may be necessary to lift the page edge or follow the 
contour line to find a number. Hold your page firmly and lift the edges to prevent your page moving off the line 
of the transect. When you have completed all the contour markings, you can lift the page away from the map.
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FIGURE 1  A transect of the Walls of Jerusalem National Park, Tasmania
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FIGURE 2  Marking the contour lines

Step 4

On the other sheet of paper, use your ruler to draw a vertical and a horizontal axis. The horizontal base 
line should be as long as your cross-section from start to fi nish. The vertical scale needs to give a realistic 
impression of the slopes and landforms. If you exaggerate the scale too much, you distort the shape of the land 
and a hilly area can appear mountainous. Although some vertical exaggeration is acceptable, try to choose a 
vertical scale carefully. For this exercise, use one centimetre to represent 100 metres.

Step 5

Place the edge of the paper with the contour markings along the horizontal axis. At each contour marking, fi nd 
the matching height on the vertical scale. Put a small dot directly across from that height and above the contour 
marked on the edge of the paper.

Step 6

Join the dots with a smooth line to show the slope of the land, as shown in FIGURE 3. Notice that a notch has been 
used to show a river on the cross-section, and that the river has been labelled. Think about the depth of the river, 
and keep the notch shallow. Other features can be marked in a similar way when preparing the cross-section.
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Step 7

Complete the cross-section with the geographical conventions of a title and labelled axes. Shade the area below 
the line of your cross-section. Include labels for the axes: height above sea level and distance (see FIGURE 4).

Step 8

Beneath your completed cross-section, draw a table, like that in FIGURE 1, to indicate when a feature changes 
on the transect. Label each category to the left of the vertical axis, as in FIGURE 1. Common categories used 
here include landforms, vegetation, land use, transport, settlement and sometimes soils, depending on what you 
would like to show on your transect.

FIGURE 4  The shape of the land is completed.
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FIGURE 3  Drawing up the shape of the transect
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Complete your transect by referring back to the map to determine where a feature occurs, such as native pencil 
pine in FIGURE 1. Place your paper edge back onto the topographic map to be accurate. FIGURE 1 shows three 
categories completed: landforms, vegetation and land use. 

Check that the geographical conventions are complete on your transect: include a title and label the axes as 
‘Height above sea level’ and ‘Distance’.

Step 9

Compare your transect with that of a classmate. Are the transects identical shapes? If not, it will be because you 
have chosen different scales to draw the vertical axis. Land formations can become distorted or misshapen by the 
choice of scale, and this is referred to as vertical exaggeration (VE). To calculate the VE of your transect, you 
need to know the scale of your map and the scale of your transect.

In FIGURE 1, the original map had a scale of 1 centimetre to 250 metres, and the transect in FIGURE 1 had a scale 
of 1 centimetre to approximately 75 metres. The vertical exaggeration of 3.3 is found by dividing the horizontal 
scale by the vertical scale:

VE =
250
75

 = 3.3

The VE is reflected in the shape of the transect, which has sharp, high peaks that are not truly representative of the 
real world. Ideally, vertical exaggeration should not distort the natural shape too much. 

Step 10

Write a description of the transect. Be sure to:
 • describe the key aspects of slope, landform, vegetation and land use
 • identify interconnections between key features
 • make note of any anomalies.

2.7.3 Let me do it
Complete the following activities to practise this skill.

Resources

eWorkbook SkillBuilder — Constructing and describing a transect on a topographic map (ewbk-8840)

Video eLesson SkillBuilder — Constructing and describing a transect on a topographic map (eles-1727)

Interactivity SkillBuilder — Constructing and describing a transect on a topographic map (int-3345)

2.7  ACTIVITIES

 1. Using the topographic map for Binydjarr a (Daliwuy Bay) provided (you can download a copy of the map from 
your online Resources), construct a transect from grid reference 017310 to grid reference 080295. Use the 
categories of landforms, vegetation and land use. Also calculate the vertical exaggeration of your transect. Once 
complete, write a description of the transect. Use the checklist to ensure you cover all aspects of the task.

 2. Based on what you have learned in this SkillBuilder, apply your skills to answer the following questions.
 a. List the biomes found on your transect.
 b. Using the scale, mark the horizontal distance on your transect where the land is affected by water.
 c. How is the vegetation interconnected with the shape of the land?
 d. How does the landform affect human activities?.
 e. If you were to build a house on the land shown in your transect, where would you choose to build, and 

why?

int-3345

Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition

PAGE PROOFS



 Checklist 

 In drawing a transect, I have: 
     • drawn in pencil  
     • ruled the axes
    • labelled the axes  
  • used small dots
    • drawn with a smooth curve  
  • identi� ed key aspects such as slope, landform, vegetation and land use
• included a title. 

In describing a transect, I have: 
     • described the key aspects of slope, landforms, vegetation and land use  
     • identi� ed interconnections between the key features
        • noted any anomalies.   

FIGURE 5  Topographic map extract, Binydjarr a (Daliwuy Bay), Northern Territory
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