
TOPic 1 LANDSCAPES AND LANDFORMS

 2.1  Overview
 2.1.1 Introduction 
   Landscapes are the visible features occurring across an area of land. They 
are created by a combination of environmental processes and human 
activities. Examples include coastal, desert and agricultural landscapes.  
   Landforms are distinctive, natural features occurring on the surface of 
the Earth. They are identifi able by their shape. Examples of landforms 
include: plateaus, canyons, valleys, hills and dunes.  
   Landscapes often include a variety of landforms.  

  Starter questions 
1    Identify key features of the landscape shown in the image at right. 
2    Watch the video and identify the landforms shown. 
3    Identify and locate different landscapes around the world. Describe your 

favourite landscape and provide a reason why it is your favourite. 
4    Brainstorm as a class different landscapes around the world. Describe your 

favourite landscape and explain why it appeals to you.   

     Inquiry sequence  
  

  Syllabus 
outcomes   

 2.1 Overview    
 2.2 What are different types of landscapes?  GE4-1, GE4-2 
 2.3 What types of landscapes and landforms are 
there in Australia? 

 GE4-1, GE4-2 

 2.4  skillBuilder:  Recognising land features    GE4-7, GE4-8 

 2.5 What types of landscapes are found 
in the Pacifi c region?   

 GE4-1, GE4-2  

 2.6 What processes transform landscapes?  GE4-2, GE4-8 
 2.7 Which landscapes are created by water?  GE4-2, GE4-8 
 2.8 How are landscapes created underground?  GE4-2, GE4-8 

 2.9 How are river landscapes 
created?   

 GE4-2, GE4-8 

 2.10 How are coastal landscapes 
shaped by erosion?   

 GE4-2, GE4-8 

 2.11 How are coastal landscapes 
shaped by deposition?   

 GE4-2, GE4-8  

 2.12 How do I undertake coastal 
fi eldwork? 

 GE4-1, GE4-2, GE4-7, 
GE4-8 

 2.13  skillBuilder:  Constructing a fi eld 
sketch   

 GE4-7, GE4-8 

2.14 skillBuilder: How to read a map GE4-7, GE4-8

 2.15 Investigating topographic maps: 
What are topographic maps? 

 GE4-1, GE4-7, GE4-8 

  2.16 review     

     Key terms       
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TOPic 1 LANDSCAPES AND LANDFORMS

Overview

  cHaPTer 2

The diversity and 
formation of landscapes 
and landforms

  A desert landscape and its landforms —
the Colorado River meanders through a 
horseshoe bend in Arizona, United States of 
America. 
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  Watch this video  
 World landscapes and landforms      
  searchlight iD:   
eles-1623  
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24 Geoactive 1 NSW for the Australian Curriculum Stage 4

2.2 What are different 
types of landscapes?
2.2.1 Global landscapes
There are many different landscapes across the Earth, and similarities can be observed within 
regions. Variations in landscapes are influenced by factors such as climate; geographical features, 
including mountains and rivers; latitude; the impact of humans; and where the landscapes are located.

1

1

5

5

5

3
7

2

5

6

4
4

8

9
9

6

6

3

Figure 1 Selected world landscapes

2.2.2 Mountain landscapes 1
Mountains rise above the surrounding land. They often 
have steep sides and high peaks and are the result of 
processes operating deep inside the Earth. Some reach 
high into the atmosphere where it is so cold that snow 
is found on their peaks.

2.2.3 Desert landscapes 2
Deserts are areas of low rainfall; they are an arid or 
dry environment. They can experience temperature 
extremes: hot by day and freezing at night. However, 
not all deserts are hot. Antarctica is the world’s largest 
desert, and the Gobi Desert, located on a high plateau 
in Asia, is also a cold desert.

2.2.4 Rainforest landscapes 3

Rainforests are the most diverse landscapes on Earth. 
They are found in a variety of climates, ranging from 
the hot wet tropics to the cooler temperate areas. 

Figure 2 At 8848 metres, Mount Everest in the Himalayas is the 
highest mountain on Earth.

plateau an extensive 
area of flat land that is 
higher than the land 
around it. Plateaus are 
sometimes referred 
to as tablelands.
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Chapter 2 The diversity and formation of landscapes and landforms 25

The lush vegetation found in these regions depends on a high level of rainfall. Over 50 per cent of all 
known plant and animal species are found within them. In addition, many of our foods and medi-
cines come from rainforests.

2.2.5 Grassland landscapes 4
Grasslands, or savanna, are sometimes seen as a transitional landscape found between forests and 
deserts. They contain grasses of varying heights and coarseness, and small or widely spaced trees. They 
are often inhabited by grazing animals.

2.2.6 Polar landscapes 5  
Polar regions and tundra can be found in polar and alpine regions. Characterised by  permafrost, 
they are too cold for trees to grow. Vegetation such as dwarf shrubs, grasses and lichens have adapted 
to the extreme cold and short growing season. Glaciers often carve spectacular landscape features.

2.2.7 Karst landscapes 6  
Karst landscapes form when mildly acidic water flows over soluble rock such as limestone. Small 
fractures form, which increase in size over time and lead to underground drainage systems devel-
oping. Common landforms include limestone pavements,  disappearing rivers, reappearing springs, 
sinkholes, caves and karst mountains. Around 25 per cent of the world’s  population obtains water 
from karst aquifers.

Figure 3 These karst caves in southern China are protected.

2.2.8 Aquatic landscapes 7
Aquatic landscapes cover around three-quarters of the Earth and can be classified as freshwater or 
marine. Marine landscapes are the saltwater regions of the world, and include oceans and coral reefs. 
 Freshwater landscapes are found on land, and include lakes, rivers and wetlands.

2.2.9 Island landscapes 8
Islands are areas of land that are completely surrounded by water. They can be continental or oce-
anic. Continental islands lie on a continental shelf — an extension of a continent that is submerged 
beneath the sea. Oceanic islands rise from the ocean floor and are generally volcanic in origin.  
A group or chain of islands is known as an archipelago.

2.2.10 Built landscapes 9
Human or built landscapes are those that have been altered or created by humans.

permafrost  
a layer beneath the 
surface of the soil 
where the ground is 
permanently frozen

glacier a large body 
of ice, formed by an 
accumulation of snow, 
which flows downhill 
under the pressure 
of its own weight

aquifer a body of 
permeable rock below 
the Earth’s surface 
which contains water, 
known as groundwater

c02TheDiversityAndFormationOfLandscapesAndLandforms.indd   25 10/5/16   3:03 PM

UNCORRECTED P
AGE P

ROOFS



26 Geoactive 1 NSW for the Australian Curriculum Stage 4

   

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

    � Grasslands   

acTiviTies

  uNDersTaND 
1    List the factors that make landscapes different.   

 eXPLaiN 
2    Why do you think people   change   landscapes? 
3    The map in fi gure 1 shows the wide variety of 

landscapes found on the surface of the Earth. 
However, it does not show all locations for each 
landscape type. Investigate one of the featured 
landscapes and fi nd out other  places  in which 
it is found. Show this information on a map. 
Annotate your map with characteristics of your 
landscape.   

 iNvesTigaTe 
4    Copy the following table into your workbook. 

a    Select one of the landscape types described 
in this section and complete the table.  

  Landscape 
characteristics  

  How people 
use it  

  Positive 
effects  

  Negative 
effects  

            

            

b    Which list is larger — the positive impacts or 
negative impacts? 

c    Review the column of negative impacts. 
Select three of these impacts and suggest a 
way in which the   environment   could be used 
in a more   sustainable   way.     

5    Describe how the  scale  of the following 
landscapes might differ around the world: 
deserts, polar regions, aquatic landscapes and 
islands.   

  interactivity  
Landscapes 
galore
 Use this interactivity 
to learn about 
the variety of 
landscapes that are 
around us.      
  searchlight iD:   
int-3102  

  2.3  What types of landscapes and 
landforms are there in Australia? 
 2.3.1 What processes have shaped Australia’s landscapes and 
landforms? 
  The tectonic forces of folding, faulting and volcanic activity have created many of Australia’s major 
landforms. Other forces that work on the surface of Australia, and give our landforms their present 
appearance, are   weathering  , mass movement,   erosion   and   deposition  . These forces are 
examples of geomorphic processes.  

 Australia is an ancient landmass. Th e Earth is about 4600 million years old, and parts of the  Australian 
continent are about 4300 million years old. 

  Figure 1  Many of Queensland’s mountain peaks were formed by volcanic activity around 20 million 
years ago. The Glasshouse Mountains, north of Brisbane, are volcanic plugs. They are composed of 
volcanic rock that hardened in the vent of a volcano. Over millions of years, weathering and erosion have 
worn away the softer rock that surrounded the vent, leaving only the plugs.  

weathering  the 
breaking down of 
bare rock, mainly by 
water freezing and 
cooling as a result of 
temperature change

erosion  the wearing 
away and removal of 
soil and rock by natural 
elements, such as 
wind and water, and 
by human activity

deposition  the laying 
down of material 
carried by rivers, 
wind, ice and ocean 
currents or waves
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Chapter 2 The diversity and formation of landscapes and landforms 27

Over millions of years, Aus-
tralia has undergone many changes. 
Mountain ranges and seas have 
come and gone. As mountain ranges 
eroded, sediments many kilometres 
thick were laid down over vast areas. 
These sedimentary rocks were then 
subjected to folding, faulting and 
uplifting. This means that the rocks 
that make up the Earth’s crust have 
buckled and folded along areas of 
weakness, known as faults. Some-
times, fractures or breaks occur, and 
forces deep within the Earth cause 
sections to be raised, or uplifted. 
Over time the forces of weathering 
and erosion have worn these down 
again. Erosion acts more quickly 
on  softer rocks, forming valleys 
and bays. Harder rocks remain 
as  mountains, hills and coastal 
 headlands.

Because it is located in the centre 
of a tectonic plate, rather than at 
the edge of one, Australia currently 
has no active volcanoes on its main-
land, and has very little tectonic lift 
from below. This means its raised 
landforms such as mountains have 
been exposed to weathering forces 
for longer than mountains on other 
continents and are therefore more 
worn down.

About 33 million years ago, when 
Australia was drifting northwards 
after splitting from Antarctica, 
the continent passed over a large 
 hotspot. Over the next 27 million 
years, about 30 volcanoes erupted 
while they were over the hotspot. 
The oldest eruption was 35 million years ago at Cape Hillsborough, in Queensland, and the most 
recent was at Macedon in Victoria around six million years ago. Over millions of years, these erup-
tions formed a chain of volcanoes in eastern and south-eastern Australia, that are known today as the 
Great Dividing Range. At present, the hotspot that caused the earlier eruptions is probably beneath 
Bass Strait (see figure 2).

The present topography of much of Australia results from erosion caused by ice. For example, 
about 290 million years ago a huge icecap covered parts of Australia. After the ice melted, parts of 
the continent subsided and were covered by sediment, forming sedimentary basins (a low area where 
sediments accumulate) such as the Great Artesian Basin. On a smaller scale, parts of the  Australian 
Alps and Tasmania have also been eroded by glaciers during the last ice age.

Rivers and streams are another cause of erosion, having carved many of the valleys in Australia’s 
higher regions.

When streams, glaciers and winds slow down, they deposit or drop the material they have been 
carrying. This is called deposition. Many broad coastal and low-lying inland valleys have been created 
by stream deposition. These areas are called floodplains.

tectonic plate  
one of the slow-
moving plates that 
make up the Earth’s 
crust. Volcanoes 
and earthquakes 
often occur at the 
edges of plates.

hotspot an area on 
the Earth’s surface 
where the crust is 
quite thin, and volcanic 
activity can sometimes 
occur, even though it is 
not at a plate margin

Tropic of Capricorn

G
R

E
A

T
 D

I V
I D

I N
G

 R
A

N
G

E

G R E A T  D

I V
I D

I N
G

 R
A

N
G

E

Melbourne
Macedon

Canberra

Sydney

Cairns

Cape
Hillsborough

Mt Dandenong

Brisbane

0 200 400 km

Source: Spatial Vision

B A S S
S T R A I T

Figure 2 Relief map of Australia’s east coast. The Great Dividing 
Range stretches from north of Cairns in Queensland to Mount 
Dandenong near Melbourne in the south.
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28 Geoactive 1 NSW for the Australian Curriculum Stage 4

 What are Australia’s landform 
regions? 
 Th e topography of Australia can be divided 
into four major regions (see  fi gure 3 ). 
•    Th e coastal lowlands around Australia’s 

edge are narrow and fragmented. Th e plains 
often take the form of river valleys, such as 
the Hunter River Valley near Newcastle. 

•    Th e eastern highlands region (which 
includes the Great Dividing Range) is 
mainly a series of tablelands and   plateaus  . 
Most of the area is very rugged, because 
rivers have cut deep valleys. It is the 
source of most of Australia’s largest rivers, 
including the Fitzroy, Darling and Murray. 
Th e highest part is in the south-east, 
where a small alpine area is snow-covered 
for more than half the year.     

•   Th e central lowlands are a vast area of 
very fl at, low-lying land that contains three 
large   drainage basins  : the Carpentaria 
Lowlands in the north, the Lake Eyre 
Basin in the centre (see fi gure 4) and the 
Murray–Darling Basin in the south. 

•      Th e Great Western Plateau is a huge area
of tablelands, most of which are about 
500 metres above sea level. It includes 

areas of gibber (or stony) desert and sandy desert. Th ere are several rugged upland areas, including 
the Kimberley and the McDonnell Ranges.      

  Figure 4  Lake Eyre, the lowest point on the Australian mainland, is part of the Great Artesian Basin. It is 15 
metres below sea level. Once a freshwater lake, the region is now the world’s largest salt pan. The evaporated 
salt crust shows white in the satellite image (a) below left. The lake fi lls with water only three or four times each 
century, transforming it into a haven for wildlife. Deep water is shown as black in image (b) below right.   

(a) (b)

Deepen your understanding of this topic 
with related case studies and questions. � uluru
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Source: MAPgraphics Pty Ltd Brisbane

  Figure 3  Australia’s four major landform regions  

plateau  an extensive 
area of fl at land that is 
higher than the land 
around it. Plateaus are 
sometimes referred 
to as tablelands.

drainage basin  an 
area of land that feeds 
a river with water; 
or the whole area of 
land drained by a river 
and its tributaries
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Chapter 2 The diversity and formation of landscapes and landforms 29

  The Murray–Darling Basin 
 The Murray–Darling River covers about one million square kilometres, and more than 20 major rivers fl ow into it. It has a wide 
variety of landscapes, ranging from alpine areas in the south-east to plains in the west. The basin produces 43 per cent of 
Australia’s food and over 40 per cent of Australia’s total agricultural income. 

 The Murray–Darling Basin is the largest and most important drainage basin in Australia, covering one-seventh of the 
continent. However, the amount of water fl owing through it in one year is about the same as the  daily  fl ow of the Amazon River. 
 The basin is facing severe problems. 
•     Only about 20 per cent of the water fl owing through the basin ever reaches the sea. The rest is diverted for agriculture, 

industry and domestic use. 
•     The Murray supplies about 40 per cent of 

Adelaide’s drinking water. The quality of the 
water continues to decline, mainly because of 
salinity levels. 

•     Approximately 50 to 80 per cent of the wetlands 
in the basin have been severely damaged or 
destroyed, and more than a third of the native fi sh 
species are threatened with extinction. 

•     In 2008, infl ows into the river system were at 
their lowest levels since records began 117 years 
earlier. 

•     An estimate of weather trends shows that the fl ow 
to the Murray River mouth may be reduced by a 
further 25 per cent by 2030. However, with the 
added problem of climate change, it is predicted 
that precipitation in the Murray–Darling catchment 
will decrease, so that the reduction in fl ow to the 
mouth could be as high as 70 per cent.   

  Figure 5  Aerial view of the Murray River, where it enters the Coorong 
and Lake Alexandrina in South Australia  
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  Figure 6  Australia’s drainage basins  
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  Figure 7  Lake Eyre and surrounding drainage systems  

case sTuDY

Deepen your understanding of this topic 
with related case studies and questions. � Murray–Darling Basin
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30 Geoactive 1 NSW for the Australian Curriculum Stage 4

How does water flow across the land?
Permanent rivers and streams flow in only a small proportion of the Australian continent. Australia 
is in fact the driest of all the world’s inhabited continents. It has:
• the least amount of run-off
• the lowest percentage of rainfall as run-off
• the least amount of water in rivers
• the smallest area of permanent wetlands
• the most variable rainfall and stream flow.

Australia has many lakes, but they hold little water compared with those found on other conti-
nents. The largest lakes are Lake Eyre (see figure 4) and Lake Torrens in South  Australia. During the 
dry seasons, these become beds of salt and mud. Yet an inland sea did once exist in this area. It cov-
ered about 100  000 square kilometres around present-day Lake Eyre and Lake Frome. South  Australia 
is  Australia’s driest state, and has very few permanent rivers and streams.

geOskills TOOLBOX 

Area and grid references
Topographic maps usually have grids with numerical references. 
The lines that are horizontal are called northings. The lines that 
are vertical are called eastings.
• Area references have 4 digits, for example AR4278.
• Grid references have 6 digits, for example GR425786.
To work out area references, go to the bottom left-hand corner of 
the square. Examine the lines which are intersecting. Write down 
the number of the line at the bottom (or top) first and then write 
down the number of the line at the side.

To work out a grid reference you need to imagine that the  
square has been divided into tenths along both the northing  
and the easting.
• The area reference of this square is AR4276.
• The grid reference of this point is GR424766.

1 Determine the area references for points 1–10.
2 Determine the grid references for points 1–10.

Figure 9 Steps to determine the grid reference of a 
location.

Figure 8 Steps to determine the area reference of a location.
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Figure 10 A basic grid is an important feature of a 
topographic map.
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Chapter 2 The diversity and formation of landscapes and landforms 31

acTiviTies

uNDersTaND
1 In your own words, explain what is 

meant by the terms folding, faulting and  
uplift.

2 Describe some of the physical changes 
Australia’s landmass has undergone.

3 Describe the major characteristics of 
Australia’s four main landform regions.

eXPLaiN
4 Explain why Australia is so low in altitude 

compared with other continents.

iNvesTigaTe
5 Use an atlas to complete the table below, 

listing the highest mountains in each 
Australian state and territory. Describe the 
location of each.

State/
Territory

Highest 
mountain

Elevation 
(metres)

Absolute 
location

Relative 
location

New South 
Wales

       

Victoria        

Queensland        

Tasmania        

Western 
Australia

       

South 
Australia

       

Northern 
Territory

       

Australian 
Capital 
Territory

       

6 Use Google Earth to view any part of 
the Murray–Darling Basin. Describe the 
landscape.

7 Divide your class into four groups. Assign 
each group one of Australia’s landform 
regions to investigate. Collectively compile 
a list of landforms that are found in each 
region. Then have each member of the group 

investigate a different landform and prepare 
a series of PowerPoint slides that show the 
following:
a the landform
b where it is located
c how it was formed
d whether people might want to visit this 

landform, including the reasons why it is or 
is not a popular landform.

Put the individual presentations together for 
viewing by the rest of the class.
Refer to the information on page 28 to 
complete this question.

8 Use your atlas to find the Cape Hillsborough and 
Macedon volcanoes, or refer to figure 2.
a Calculate the distance between them.
b Use the information in this section to 

work out the rate at which the Australian 
landmass is moving.

c How far has Australia moved over the 
Bass Strait hotspot? Now calculate 
where under Bass Strait this hotspot might 
now lie.

d Use the information in this section to explain 
why this hotspot has changed its location 
over time.

9 It is said that the amount of water that flows 
down the Amazon River in a day is more than 
flows down the Murray in a year.
a What does that tell you about how dry 

Australia’s climate is?
b How might this affect the way the 

environment around the Murray River is 
affected?

aPPLY
10 Australia is an ancient landmass and has 

undergone many changes over millions of 
years. In groups, brainstorm and compile lists 
under the following headings.
• Physical changes that have taken place on 

the Australian landmass
• Tectonic processes that have contributed to 

these changes
• Changes caused by processes such as 

weathering and erosion
• Within your group, write a series of 

paragraphs that explain the interconnection 
between these factors.
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32 Geoactive 1 NSW for the Australian Curriculum Stage 4

 2.4 SkillBuilder: 
Recognising land 
features      
What are land features?
Land features are landforms with distinct shapes, such as hills, 
valleys and mountains. You can recognise these as you look around 
your natural environment. On topographic maps you can recognise 
land features from the patterns formed by the contour lines.

ONLINE ONLY

   

2.6  What processes transform 
landscapes? 
 2.6.1 Are all processes natural? 
  There are processes at work that continuously sculpt and change the landscape. In the future, the 
Earth’s surface will look very different from the way it looks today.  

 Th ere are a variety of natural processes that shape and reshape not only the surface of the Earth, 
but also what lies beneath it. Natural processes, also called geomorphological processes, include 
uplift, such as that caused by tectonic activity, erosion, deposition and weathering. People change the 
 landscape when they clear land for agriculture or build cities and road networks; these are known as 
human processes. Sometimes they alter the course of a river or trap its fl ow behind the walls of a dam. 

  2.5  What types of 
landscapes are found in 
the Pacific region? 

ONLINE ONLY
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An extensive area of flat
land which is higher than
the land around it. Close
contours surround a wide
area that has no or few
contours.

PLATEAU

ROUND HILL

A high round piece of land, not
as large as a mountain.
Contours form a circle or oval
shape.

A high, steep, rocky slope
formed by erosion or earth
movements. Contours are
on top of or nearly on top
of each other.

CLIFF

Low land between hills or
mountains. It usually has
a river flowing through it.
Contours form a U- or
V-shape that points
towards high land.

VALLEY

An area of land that sticks out like
a finger from the side of a
mountain or hill. Contours form a
U- or V-shape that points away
from high land.

SPUR

SADDLE

Two areas of high land with a dip
between them. It is shown by two
circular or sausage-shaped
contours with a gap between them.

Long narrow hilltop. Closely spaced
contours form a long sausage shape.

RIDGE

D .

. YC .

eLesson
Watch this video to learn 
how to recognise land 
features.

searchlight iD: eles-1648

interactivity
Try this interactivity to learn 
how to recognise land 
features.

searchlight iD: int-3144
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Chapter 2 The diversity and formation of landscapes and landforms 33

What role do tectonic forces play?
The Earth’s surface, or crust, is split into a number of plates, which fit together like a giant jigsaw 
puzzle. These plates sit on a layer of semi-molten material in the Earth’s mantle — the layer of the 
Earth between the crust and the core. Heat from the Earth’s core creates convection currents within 
the mantle, causing the plates to move. Most of the Earth’s great mountain regions were formed as a 
result of this movement.

When two plates collide, one plate often slides under the other, in a process known as subduction, 
and it becomes part of the mantle. Other rocks are forced upwards and bent or folded. Large moun-
tain ranges that were formed in this way include the Himalayas in Asia and the Rocky Mountains in 
North America.
How is the landscape worn away?
Erosion is the wearing away of the Earth’s surface by 
natural elements such as wind, water, ice and human 
activity. The landscape is further eroded when agents 
such as wind, water and ice transport these mat-
erials to new locations. Eventually, transported mat-
erial is deposited in a new location. Over time, this 
material can build up and new landforms result. The 
Grand Canyon in Colorado in the United States 
(figure 1) is an example of these elements at work.
These processes work more quickly on softer rocks.

Human activity also contributes to erosion. Defor-
estation, agriculture, urban sprawl, logging and road 
construction all alter the natural balance and increase 
erosion by as much as 40 per cent in some areas. Veg-
etation not only provides valuable habitat for native 
animals but also is vital for binding the soil together. 
Once vegetation is removed, it is more easily broken 
down and removed by wind and water. When topsoil 
is removed, plants are unable to obtain the nutrients 
they need for growth. Sometimes wide, deep chan-
nels, known as gullies, form (figure 2).

mantle the layer of 
the Earth between the 
crust and the core

Figure 1 Over millions of years, the Colorado River has cut deep channels to form the Grand 
Canyon.

Figure 2 Note the scale of this gully compared to the people.

transportation the 
movement of eroded 
materials to a new 
location by elements 
such as wind and water
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34 Geoactive 1 NSW for the Australian Curriculum Stage 4

       

  2.7  Which landscapes are 
created by water? 
2.7.1 How does water change landscape features?
  A torrent of gushing water can shift rocks, remove topsoil or shape river valleys. Gentle rain 
can change the chemical structure of any surface material, making it more likely that soil will be 
transported by the next heavy shower. In cold climates, frozen water in glaciers works like a 

      Deposition — materials 
moved by wind and water 
eventually come to a halt. Over 
time new landforms are built. 
Sand dunes and beaches are 
common landforms associated 
with deposition.

4      Weathering is the breakdown 
of rocks due to the action of 
rainwater, temperature change 
and biological action. The material 
is not transported (removed).

It can be physical, chemical or 
biological.

1       Erosion is the 
process whereby soil 
and rocks are worn 
away and moved to a 
new location by 
agents such as wind, 
water or ice.

2 1   Transportation is the 
process that moves 
eroded material to a new 
location — examples 
include soil carried by the 
wind, and sediment or 
pebbles in a stream.

3

1

2

4

3

Sedimentary
rock

Sedimentation

Deposition

Transportation

Weathering Erosion

Metamorphic
rock

Uplift
Igneous

rock

MeltingMagma

Intrusive
ingneous

rock

Biological — living organisms such 
as algae produce chemicals that 
break down rocks. They can also 
be forced apart by plant roots.

Chemical — some rocks, such 
as limestone, contain chemicals 
that react with water causing 
the limestone to dissolve.

Physical — occurs where water 
is continually freezing and 
thawing. The water penetrates 
cracks and holes in the rocks. 
As water freezes it expands, 
making the cracks larger. Over 
time the rock breaks apart.

  Figure 3  After tectonic forces cause a section of the Earth to be raised (uplifted), other processes take over and re-sculpt the landscape.  

acTiviTies

  uNDersTaND 
1    In your own words, defi ne the natural processes at work 

shaping the Earth.   

 eXPLaiN 
2    Explain how and why human activity might contribute to 

weathering and erosion. 
3    Using terms such as  uplift ,  erosion ,  deposition ,  weathering  

and  transportation , explain the  interconnection  between 
landscapes and physical processes. 

4    Choose a landscape to investigate using the internet. 
a    Copy and paste an image of this landform into a Word 

document 
b    Annotate the image with information about its location, 

formation and change over time. 

c    Develop a sketch to show how this landform might have 
looked in the past and how it might look in the future. 

d    Ensure that you show the source of the image.     

 PreDicT 
5    Study the    environment    around your home or school and 

fi nd a    place    where there is evidence of erosion. Make a 
sketch and label the features of the landscape. Highlight 
areas where erosion is evident and add annotations to 
explain what you think might have caused this    change   , 
and in particular, the    scale    of this    change   . Estimate the 
proportion of this    environment    that has been affected. 
What proportion do you think is the result of human 
activity? Compare your estimate with the fi gure given in 
this section.   

  interactivity  
Break down!
 Use this interactivity 
to learn how 
weathering, erosion 
and deposition shape 
our landscapes.      
  searchlight iD:   
int-3101    

Deepen your understanding of this topic 
with related case studies and questions. � active earth
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Chapter 2 The diversity and formation of landscapes and landforms 35

slow-moving bulldozer to erode land and create unique landscape features. Once fresh water has 
made its way to the ocean, the power of waves creates coastal landscape features.

Landscapes are predominantly changed or created by two processes: erosion and deposition (see 
 sections 2.10 and 2.11). Water is one of the most powerful agents, causing erosion and deposition, 
and thereby breaking up, moving and repositioning material across the Earth’s surface. In figure 2 you 
can see the power of water as it rushes over a rockface and carves pools in its hard surface. You may 
have seen pools of a similar shape carved by waves in rocky coastal landforms.

Stacks show where the
coastline used to be.

Current coastline

Collapsed stacks

Limestone cliffs

Figure 1 The Twelve Apostles in Port Campbell National Park, Victoria. How might the 
potential for erosion change along this coast if the waves were larger and it was high tide?

As water makes contact with landscapes, it can change the shape and size of its features or landforms 
(figures 2 and 3). The coastal landscape that you see today is not the same as it was hundreds or thou-
sands of years ago. Figure 1 is a photo of the Twelve Apostles, located on the coast of  south-western 
Victoria. The name suggests that there may once have been twelve pillars of rock, or stacks, visible 
along this stretch of coastline. In the foreground you can see the remnants of two quite recently col-
lapsed stacks. Even these stacks were once joined to the cliffs as part of the mainland. This highly 
erodible coastline has been constantly altered by many years of rainfall and wave action on the soft 
limestone cliffs. The resulting coastline has seen much creation and destruction of stacks over time.

Figure 2 How is the flow of water changing this landscape?
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36 Geoactive 1 NSW for the Australian Curriculum Stage 4

Glaciers of frozen water slowly �ow from permanent
snow �elds, eroding mountain slopes.

Caves form by water
�owing underground.

Water falls form when water quickly pours over hard
rock eroding the weaker rock underneath. 

Water is always part
of the water cycle. 

On �atter land, rivers slow
down, and deposition is
more obvious. 

A coastal estuary can form
where a river meets the sea and
deposits its sediment load.

Precipitation
Condensation

Precipitation

Transpiration

Evaporation
Groundwater

Evaporation

Run-off

Figure 3 Water constantly moves over and through the Earth and through the air.

acTiviTies

uNDersTaND
1 Landscapes are in a state of continual change.

a Which two natural processes powered by 
water are most responsible for continually 
changing landscapes?

b How are these two processes linked?

eXPLaiN
2 Where would figures 1 and 2 be placed on the 

landscape depicted in figure 3? Explain.
3 Explain how the water cycle and the formation 

of landscapes are interconnected.

iNvesTigaTe
4 Using an atlas, Google Earth and other sources 

where appropriate, label on a world map each 
of the following:
a the largest glacier
b the longest river
c the highest waterfall
d the widest river
e the largest ocean
f the deepest point in an ocean
g one other world water fact of your choice.

PreDicT
5 Many landscapes change rapidly; for example, 

the Twelve Apostles. With a partner or group, 
discuss another example of a landscape that 
has been shaped by the power of water. Do 
you think the changes to the landscape have 
been positive or negative? To what extent 
should people try to stop the changes caused 
by water?

6 Water can be considered one of the most 
important architects of desert landscape 
features. After looking at the images on this 
page, try to explain how you think water can 
change the landscapes of arid or desert 
environments.

7 Identify three possible ways that people can 
change the flow of water, either across the 
surface of the Earth or along the coast. Predict 
how you believe this may alter landscape 
features. Examples may include the use of 
river water for irrigation or the construction of 
a marina.

sediment material 
carried by water
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Chapter 2 The diversity and formation of landscapes and landforms 37

2.8 How are landscapes 
created underground?
2.8.1 What is karst?
Apart from rivers and streams that flow across the surface of the Earth, vast networks of rivers 
also exist under the ground. The result is a network of caves and channels that carve a very 
different landscape, known as karst.

Karst is a landscape formed by water dissolving bedrock (solid rock beneath soil) over hundreds of 
thousands of years (see figure 2). On the surface of the Earth, sinkholes (holes in the Earth’s sur-
face), vertical shafts (tunnels), and fissures (cracks) will be evident. Rivers and streams may seem to 
simply disappear, but underground there are intricate drainage networks, complete with caves, rivers, 
 stalactites and  stalagmites (see figure 1).

Karst topography makes up about 10 per cent of the Earth’s surface; however, a quarter of the 
world’s population depends on karst environments to meet its water needs.

2.8.2 How are karst landscapes formed?
Water becomes slightly acidic when it comes into contact with carbon dioxide in the atmosphere (as 
it does when raindrops form) or when it filters through organic matter in the soil and percolates into 
the ground. Acidic water 
is able to dissolve  soluble 
bedrock, such as lime-
stone and dolomite. This 
creates cracks or fissures, 
allowing more water to 
penetrate the rocks. When 
the water reaches a  layer 
of non- dissolving rocks, 
it begins to erode side-
ways, forming an under-
ground river or stream. 
As the process continues, 
the water creates hollows, 
eventually creating a cave. 
Some karst landscapes 
contain aquifers that are 
capable of providing large 
amounts of water.

2.8.3 Where are karst landscapes located?
Karst landscapes are found all over the world, as shown in figure 3, in locations where mildly acidic 
water is able to  dissolve soluble bedrock such as limestone and dolomite.

In tropical regions, where rainfall is very high, karst mountains sometimes develop. This is because 
the high rainfall levels wear away the soluble rock much faster than rock is worn away in karst areas 
with lower rainfall. Examples of tropical karst mountains include the peaks of Ha Long Bay in 
Vietnam and the Guilin Mountains in China.

The Earth’s largest arid limestone karst cave system is located on Australia’s Nullarbor Plain, 
 covering 270 000 square kilometres. It extends 2000 kilometres from the Eyre Peninsula in 
South Australia to Norseman in the Goldfields–Esperance region of Western Australia, and from 
the Bunda Cliffs on the Great Australian Bight in the south to the Victoria Desert in the north. The 
extensive cave system provides a unique habitat for a variety of native flora and fauna. Within the 
caves are fossils that can reveal much about our distant past, along with important Aboriginal heri-
tage sites.

stalagmite a feature 
made of minerals found 
on the floor of limestone 
caves. They are formed 
when water containing 
dissolved limestone 
deposits on the cave 
floor and builds up.

stalactite a feature 
made of minerals, which 
forms from the ceiling of 
limestone caves, like an 
icicle. They are formed 
when water containing 
dissolved limestone 
drips from the roof of 
a cave, leaving a small 
amount of calcium 
carbonate behind.

soluble able to be 
dissolved in water

Figure 1 Caves in Guilin, Guangxi Province, southern China
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Tropic of Capricorn

Tropic of Cancer

Arctic Circle

Equator

PACIFIC

ARCTIC OCEAN

ATLANTIC

OCEAN
OCEAN

INDIAN

OCEAN

Yuxi caveYuxi cave

Karst

Karst regions of the world

20000 4000 km

Source: Spatial Vision

Figure 3 Karst regions of the world

Limestone

Volcanic
rock

Disappearing
stream

Cave

Spring

Volcanic and
sedimentary
rock

Carbon dioxide 

dissolves into 

water

Acidic
rainwaterCracks in

limestone

Figure 2 Formation of a 
karst landscape.
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Chapter 2 The diversity and formation of landscapes and landforms 39

acTiviTies

uNDersTaND
1 In your own words, explain how a karst 

landscape is formed.

eXPLaiN
2 Describe the global distribution of karst 

landscapes.
3 Do you think we should preserve karst 

landscapes? Give reasons for your answer.

iNvesTigaTe
4 Examples of karst landscapes in Australia 

include the Buchan, Naracoorte, Jenolan, 
Labertouche, Princess Margaret Rose, 
Judbarra and Abercrombie caves. Working 
with a partner, investigate one of these karst 
landscapes and prepare an annotated visual 
display. On a map, show its absolute and 
relative location. Include information about its 
landforms, land use, concerns or threats to this 
environment, and what is being done to ensure 
sustainable management of the landscape. 
Share your findings with the rest of the class.

5 The largest limestone arid karst system is 
found on the Nullarbor Plain, Australia.
a The Nullarbor Plain is an example of a desert 

landscape; suggest how an environment 
formed by water can occur in this location.

b This cave environment is a popular 
destination for caving groups. Use the 
internet to investigate this environment 
and why people are attracted to it. Compare 
this environment to the one you studied in 
question 4 above. Pay particular attention 
to the scale and change that has occurred 
in each place. Is one more fragile than the 
other? Explain. Suggest strategies for the 
sustainable management of karst in the 
Nullarbor.

c Describe how you think this landscape would 
be different if it were located in Australia’s 
tropical north.

2.9 How are river 
landscapes created?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au.

ONLINE ONLY

2.10 How are coastal 
landscapes shaped by erosion?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au.

ONLINE ONLY

interactivity
underground  
wonders
Use this interactivity 
to find out more 
about how karst 
landscapes form.
searchlight iD:  
int-3103

2.11 How are coastal landscapes 
shaped by deposition?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au.

ONLINE ONLY
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40 Geoactive 1 NSW for the Australian Curriculum Stage 4

2.12 How do I undertake 
coastal fieldwork?
2.12.1 Your fieldwork task
A fieldwork activity will allow you to put the knowledge you have gained in the classroom into 
practice.

Any coastal landscape would be suitable to investigate. Once a fieldwork site has been identified, 
there is quite a lot of planning that you should do before you get there.

What is your fieldwork task?
Your task is to identify the landforms and dynamic nature of a coastal landscape and to recognise and 
assess the influence of people on it.

In class
1. Prepare a base map of the fieldwork site or sites. On this base map, mark in the location of 

the coastal landscape’s natural features (such as beach, rock, dunes, water, vegetation) and 
human features (such as seawall, groyne, steps, lawn, shelter, jetty). Using Google Maps or a 
topographic map is an excellent way of identifying the specific details of the coastal landscape.

2. Looking at the aerial shot on Google Maps will also allow you to see the pattern of the waves as 
they move to the shore. Does it look as if longshore drift is occurring on the day this image was 
taken?

Is longshore drift occurring? You 
can throw a tennis ball, attached to 
string, into the water and watch the 
path it takes as it moves in and out. 

Show the pattern on your map.

Are there areas where sand has 
been built up? Measure the 
width of the sand at several 

locations. Locate on your map.

Who uses the beach? 
Find evidence (e.g. signs, 

tracks and litter).

What type of material 
is the beach made of?

Has deposition 
been in�uenced by 
human features?

Does the backwash appear to 
be stronger than the swash?

Is there evidence of material 
that has been eroded from 

somewhere else?

Note the conditions on the day: 
wave height, wave frequency, 

wind and temperature.

Note the change in the height of 
the tide between the time you 

arrive and when you leave.

Have structures worked to 
protect the coast? Sketches or 
photos can provide evidence.

Is there evidence of constructive 
wave action? Photograph or 

sketch this, locating and 
labelling it on your map.

Features of a coastal landscape
Once at your fieldwork site,

add the extra natural and human 
features you can now identify to 

your base map.

Is there evidence of destructive wave 
action? Are there landforms that are 

a result of ongoing erosion? 
Photograph or sketch this, locating 

and labelling it on your map.

Figure 1 The 
information you need 
to collect at your 
fieldwork location

 

human features  
structures built 
by people
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Chapter 2 The diversity and formation of landscapes and landforms 41

On your field trip
What do you need to do at the coast to collect your information?

It is good to work in groups to collect your data in the field. It is then possible for some students to 
take measurements and some to record. Sharing tasks means that there will be others with whom to 
 discuss what you have recorded. On returning to class you can pool your observations. You will need 
recording sheets, pencils, a digital or phone camera, tape measure,  compass and maybe a clinometer. 
You could also  collect  information using data logging equipment, a GPS locator, weather recording 
equipment and notepads. Your group should decide what equipment is the most practical and rel-
evant for collecting the data you need.

You may not be able to return to your fieldwork site, which means your data needs to be very 
detailed.
• Always record the location of the information on your map.
• Take photos of the coastal landscape, including the landforms and human structures.
• Measure distances and heights.
• Draw field sketches to remind you of details. Even when you have photographed something, 

a field sketch allows you to annotate the diagram so that you can remember important 
characteristics about how it was formed or the direction of longshore drift. Do not worry if you 
are not a gifted artist, as there are apps that allow you to convert your photos to sketches when 
you get back to class.

Back in class
Now that you have collected your information in the field, you need to present your findings about 
the coastal landscape you visited.

field sketche  
a diagram with 
geographical features 
labelled or annotated

Figure 2 Investigating 
the rocky shores of a 
coastal landscape
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42 Geoactive 1 NSW for the Australian Curriculum Stage 4

Figure 3 A completed fieldwork sketch

Figure 4 Students on a fieldwork trip, 
measuring the slope of a sandy beach

There are many ways that you could present this information. Your fieldwork report could be pre-
sented as a poster, website, Powerpoint presentation, booklet, blog, movie, news report or podcast. Con-
sider using Google Maps and uploading images of the sites you visited. You will need to present the data 
you collected and describe your findings.
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Chapter 2 The diversity and formation of landscapes and landforms 43

 2.13 SkillBuilder: 
Constructing a field sketch  
What are fi eld sketches?
Field sketches are drawings completed during fi eldwork — 
geography outside the classroom. Field sketches allow a 
geographer to capture the main aspects of landscapes in 
order to edit the view, focusing on the important features and 
omitting the unnecessary information. 

ONLINE ONLY

eLesson
Watch this video to learn how 
to construct a fi eld sketch.

searchlight iD: eles-1650

interactivity
Try this interactivity to learn 
how to construct a fi eld sketch.

searchlight iD: int-3146

2.14 SkillBuilder: 
How to read a map
What is a map and why are they useful?
Maps represent parts of the world as if you were looking down 
from above. Maps are useful to show features so that we have 
a deeper understanding of places. When travelling, maps are 
essential to navigate unfamiliar places. All maps should have 
what we call BOLTSS. 

eLesson
Watch this video to learn how 
to read a map.

searchlight iD: eles-0000
<thumbnail image to come>

interactivity
Try this interactivity to learn 
how to read a map.

searchlight iD: int-0000
<thumbnail image to come>

ONLINE ONLY
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Built-up area, National route marker  ............

Principal road and highway; Cutting  .............

Secondary road; Embankment  ....................

Road under construction  .............................

Minor road  ..................................................

Vehicular track  ............................................

Bridge, road; Bridge, railway; Tunnel, railway  ...

Gate; Cattle grid  ..........................................

Railway, multiple track; Station; Siding  .....

Railway, single track; Station with siding  ..

Light railway or tramway  ..........................

Power transmission line (cross-country)  ...

Fence; Levee or bank  ..............................

Mine; Windmill; Quarry  ............................

Building; Church; Ruins; Yard  ..................

Trig station; Bench mark; Spot elevation  ..

Contour with value; Auxiliary contour  .......

Forest, dense; medium; scattered  .............

Orchard or vineyard; Mangrove  ..................

Swamp, perennial; intermittent  ..................

Land subject to inundation; Ricefi eld  .........

Lake, perennial; Stream, perennial  .............

Lake, intermittent; Stream, intermittent  ......

Lake, mainly dry; Stream, mainly dry  ..........

Bore or well; Spring; Tank or small dam  .....

Irrigation channel  .......................................

     2.15  What are topographic maps?  
 2.15.1 What is a topographic map? 
 A topographic map is a representation of the Earth which shows the features of a landscape. The 
map is overlaid with a coordinate grid. 

 2.15.2 What is shown on a topographic map? 
•     Cultural features:  urban developments, buildings, borders and boundaries, and transportation 

infrastructure such as roads, bridges, airports and railways 
•      Vegetation:  diff erent types of vegetation 

such as grasslands, heathlands, peatlands, 
forests and woodlands 

•      Water sources:  physical features related 
to water such as rivers, oceans, lakes and 
swamps 

•       Relief:  the height of the land and diff erent 
landforms such as mountains, slopes and 
depressions      

 2.15.3 How do you interpret a 
topographic map? 
 Th e basic features that help you read a 
 topographic map are the border, orientation, 
legend, title, scale and source. Th is can be 
remembered with the acronym BOLTSS. 

 Border 
 Th e border defi nes the boundaries of the map face. Around the edges of the border you will fi nd grid 
coordinates and possibly latitude and longitude references. Th e border outlines all the key features 
of the map. 

 Orientation 
 Direction is used to tell us the location of one place in relation to another. Th e four cardinal points 
are: 

  B  Border 
  O  Orientation 
  L  Legend 
  T  Title 
  S  Scale 
  S  Source 
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  Figure 1    Topographic map extract, Tamar Valley, Tasmania
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• North
• South
• East
• West.

Legend
The features shown on a topographic map are explained in a key or 
legend such as the one below. The key provides symbols with expla-
nations.

Title
The title tells you the location of the map.

Scale
Scale describes the relationship between the size of an object in real-life compared to the size of an 
object on a map. Scale helps us to determine the distance of one location from another.

Scale can be shown in three ways.

Linear scale

Scale statement
A scale statement expresses the map scale in words. For example:
• One centimetre represents half a kilometre.

Scale as a ratio
A map scale may be expressed as the ratio of the distance on the map to the corresponding distance 
on the ground. For example:
• 1 : 50 000

The most common scale is 1 : 100 000. This means that 1 centimetre represents 100 000 
centimetres, or 1000 metres or 1 kilometre; so, if you measure 4 centimetres on the map it will 
represent 4 kilometres on the ground.

Source
For Australian locations, many topographic maps are created by the state and federal governments of 
Australia. Others can be made by private companies. It is always important to examine the source of 
a map to ensure it is from a trusted source.

 Map supplied by MAPLAND, Environmental and Geographic Information, Department for Environment and Heritage, South 
Australia.

2.15.4 Contour lines
Topographic maps enable us to understand the shape of the land even though they are shown in two 
dimensions (on a flat piece of paper).

Contour lines and spot heights help us to determine the altitude of different places on the map.

12.16 Review
To access this resource, go to your eBookPLUS at www.jacPLUS.com.au.

ONLINE ONLY

contour line a line 
joining places of equal 
height above sea level

spot height a point 
on the map which 
shows the exact 
height above sea 
level at that place
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