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HOW TO USE

the Jacaranda Humanities Alive resource suite

The ever-popular Jacaranda Humanities Alive 8 has been re-published for the Victorian Curriculum. It is
available as a single, 4-in-1 title and as subject-specific titles: Jacaranda History Alive 8, Jacaranda
Geography Alive 8, Jacaranda Civics and Citizenship Alive 8 and Jacaranda Economics and Business
Alive 8. The series is available across a number of digital formats: learnON, eBookPLUS, eGuidePLUS,

PDF and iPad app.

Skills development is integrated throughout, and explicitly targeted through SkillBuilders and dedicated
skills topics for History and Geography.
This suite of resources is designed to allow for differentiation, flexible teaching and multiple entry and
exit points so teachers can teach their class their way.

Features

Al topics start with an
Overview which includes

a pre-test to gauge
students’ readiness
to begin.

An online workbook is
available for customisation
and printing.

SkillBuilders, Thinking
Big research projects and

Reviews are available online
for every topic.

Skills keys identify each
question according to the
skill targeted, providing

insights into skills
development. Progress and
results can be tracked and
filtered by skill online.

|—
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16 Mountain landscapes

16.1 Overview

Magma water asd tectorés pbems — can fhey mady ov mocrtaine)

16.1.1 Intreduction
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|..L Resources

Wieebbees  Customisabie worksheets for this topic:
Wiceo aloason Myeess rawrsns (oles-1626)

LEARNING SEQUENCE
16.1 Overview

16.2 How mol
163 Thw werk: 1 and rnges
16.4 BulBulider: Driwve) svhs crces-secvoms dvne |
6.5 How people use mountains

16.6 Earthcpusbom 313 Surames

107 Vol

10
1644 How do volcanic eruptions affect people?
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o

FIGURE 3 Water constantly moves over and through the Earth and through the ar

Gt
P

-

Caves form by water
Rowing s

Water s always part
of the water cycle.

14.2 INQUIRY ACTIVITY

¥ facts on the following:
2. the biggest glacier

b. the longest iver

c. the biggest wave.

d. the highest waterfall

. the widest river

1. the biggest ocean

9. aworld water fact of your choice.
‘Show on a map where each is located.

Classifying, organising, constructing

14.2 EXERCISES

) organising, ys et
proposing

14.2 Exercise 1: Check your
1. G$1 Landscapes are in a state of continual change.
a) Whi
land:
(B) How are these two processes linked?
2. Explain.

a yol
4. GS4 Draw your own copy of the diagram shown in FIGURE 3. Make sure that you included your own versions

of the annotations as well

5. Gs1 this subtopic, — erosion o depo

»

Topics open with
an inquiry question to

spark students’ curiosity
about the topic.

OnResources feature
boxes provide guidance
about additional
resources online.

Corrective feedback
and Sample responses
are available online for
every question.

A range of activities is
provided to promote
deeper inquiry, encourage

collaboration and help
students to develop their
research skills.

Exercise sets at the end
of each subtopic allow

students to check and
apply their understanding.
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Skillbuilders
model and
develop

key skills in
context.

In each topic,
a Thinking

Big researc
project
provides
opportunities
for students to
delve deeper,
think creatively
and work
collaboratively.

Links to the
myWorld
Atlas and

myWorldHistory
Atlas are
provided
throughol

Content is presented using age-appropriate
language, and a wide range of engaging
sources, diagrams and images support
concept learning.

-

14.13 skilBuilder: Reading contour lines on a map
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14.14 Thinking Big research project: Coastal erosion

animation
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FIGURE 5 In 2017, Shanghai's population was estimated to be 24.21 million.

£ i

18.8.3 Consequences of rural-urban migration

« China’s urban population rose from around 170 million people in 1978 to 540 million in 2004, and

then to nearly 839 million in 2018.

o I 1999, B9 per cont af people lived in rseal areas; by 1979 this figuee hod dropped 1o 81 per cenc fn
2018 it was 59.3 per cent.
Itis expected that by 2050, only 25 per cent of China’s population will be living in rural areas, while
the number of city-dwellers will reach 940 million people.
« Some people predict that by 2025, China will have 19 super-cities with an average population of 25
million people each.
Labourers from rural regions working in cities have to leave their families for months at a time or
more.
Tervs of milliens o poophe are classibod s rural dwelkers, even though they spend most ce all of their
time working in the cities. These people are denied access to social services, including subsidised
housing, income support and education for their children.
A shift to an increased urban population results in reduced population pressures on the land.
« Up 1040 per cent of rural income comes from urban workers sending money to their families at home.

DISCUSS
If ‘a shift to an reduced
pressures might be added to urban areas.

the land", discuss what .
[Critical and Creative Thinking Capability]

lon)
'\ Resources

¥ Interactivity  Urbanrural China (nt-3116)
Weblink  Crinais urban growth
* Google Earth  Shanghai

Discuss features
explicitly address
Curriculum Capabilities.

O Resources

Ve obowon Orfhs) conbmarts ks 01594
¥ Interactivity  Mourtas busders v

- Explora more with my

Ceasen o
« Investigate addtional topics » ETayasies ore) wharces » Stvo EMT

14.15 Review

14.15.1 Key knowiedge summary
[ " topic.
14.15.2 Ruflection

* | Resources

oWorkbook Mebecrin e 1131

16.2.2 How do different types of mountains form?

‘The different movements and interactions of the lithosphere plates result in many different mountain
Tendfoams. M te clas o flve ypes. based 00 what ey kook Mk and how ey
wese formed. These are fodd, fauh block, dome, plosean nd volkcanic moantaiss, {Volconic moamains sce
discessed 1 subtopec 16.7.)

FUSURE & Selected world mountains

+ Tt ountan

Fold mountains

“The most common type of mountain, and the world’s largest mountain ranges are fold mountains. The
pricess of fobding occurs when twe coremental plaies collide. and rocks in the Eanh's ot beckle, fold
and it wp. The uptemed folds are callod anticlines, and the dimwommied fokds are synclines (sce FHOWRE €1
‘These mountains usually have pointed peaks.

Crossword e 31347
U Interactivity Larniscages Vrrend by wabe Somsaand o 0

KEY TERMS
avalanche 3 Fudan raTHE mowsment of mseria, sepacily srow ard e
backw,

b
ciksomwter an instrument used for measuring the angle or elevation of siopes
Gepontivn wid,

dommslream nearer the mouth of a river, or going in the same direction as the current
t ok

0320 i roe-ivng F1ngs in e srmacoment

evseion Po

h Londty
human sctity

e3tuTy Th0 widl DI Of & Aer 3t e £A0 Whore 1 076 the 560

sl akatch a diagram with geographicl features labelled or annotated

flash o ek, ot

Nosdstsin aciacet 45 fest e witict 0
fosdeg

hard Ireches

of natural processes

Prerman features sisvctunms bk by pacpin

msendar a winding curve or bend in a river
T 1ok Of o Shapes o 526 GATIed by 3 ghaver
Pernsut bnd Jring cut ko e ses

Perennial et & siveem Inat fows i yeer

from which

river.

g doct 3haped.

T

foods has accumulated over time
a coastal management techniat i is used
wrcecn w3 e foodog

A range of questions and a
post-test are available online to

test students’ understanding of
the topic.

Key terms are available in

every topic review.
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learn

Jacaranda Humanities Alive learnON is an immersive digital learning platform that enables student and
teacher connections, and tracks, monitors and reports progress for immediate insights into student learning
and understanding.
It includes:

o a wide variety of embedded videos and interactivities

o questions that can be answered online, with sample responses and immediate, corrective feedback

o additional resources such as activities, an eWorkbook, worksheets, and more

o Thinking Big research projects

o SkillBuilders

o teachON, providing teachers with practical teaching advice, teacher-led videos and lesson plans.

teach

Conveniently situated within the learnON format, teachON includes practical teaching advice, teacher-led
videos and lesson plans, designed to support, save time and provide inspiration for teachers.

W 2.10 The emerging power of western Europe teachON RESOURCES
o The emerging power of western " eocessons
' Europe i

. . v myWorld History Atlas
Lea rning | ntention
Display and explain the following learning intention to the class: Teacher-led videos

s B ooe

By the end of this subtopic you vall have learned how changes between the fifteenth and
eighteenth centuries enabled western Furope to come to dominate much of the world.

HITS #1 Setting Goals

Introduction

Briefly Introduce the subtopic by asking students to consider how much the West influences the
rest of the world today. Ask them to consider such things as Western fashions, communications
technologies, movies, popular music and the dominance of English as an international language.
Then have a brief class discussion about how this came about.

HITS #3 Explicit Teaching
HITS #7 Questioning

Teaching points

This teacher-led video will use the interactivity A modern artist's impression of a fifteenth-century
caravel (int-4077) to discuss how new shipbuilding methods helped western European expansion.

viii HOW TO USE THE JACARANDA HUMANITIES ALIVE RESOURCE SUITE
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| Geographical skills and
concepts

1.1 Overview

1.1.1 Introduction

As a student of Geography, you are starting to build the knowledge and skills that will be needed by you
and your community now and into the future. The concepts and skills that you will use will not only help
you in Geography but they can also be applied to everyday situations, such as finding your way from one
place to another. Studying Geography may even help you in a future career here in Australia or somewhere
overseas.

Throughout your study of Geography you will cover topics that will give you a better understanding of
the world around you — both the local and global environment. You will investigate issues that need to be

addressed now and also options for the future.

-
M eWorkbook Customisable worksheets for this topic

LEARNING SEQUENCE

1.1 Overview
1.2 Work and careers in Geography
1.8 Concepts and skills used in Geography

1.4 Review

To access interactivities and resources, select your learnON format at www.jacplus.com.au.
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1.2 Work and careers in Geography

1.2.1 Links to Geography

Many questions come up during a typical Geography class, such as the ones in TABLE 1. These questions
need to be answered in the real world by people in a wide variety of occupations. They all have links

with Geography.

TABLE 1 Examples of occupations that use Geography

Occupations/organisations that try to answer these
questions

How high is Mount Everest? How do we know?

Surveyor, Cartographer

How can we protect our parks and wildlife?

Park ranger, Planner, Environmental manager

Where should we establish a new suburb for our
future population?

Urban planner, Demographer

How can we prepare for future droughts and floods?

Civil engineer

Does our town really have enough water?
Should we build a new dam?
Where should we build a new dam?

Coastal engineer, Hydrologist, Cartographer

Should a boat marina be built at location X or at
location Y?

Oceanographer

Do we have good quality drinking water?

Chemist, Hydrologist

How do countries such as India and China deal with
their air pollution problems?

Environmental scientist/manager

How do we provide aid to other countries?

Air Force, Navy, Army Officer. Red Cross, World Vision and
other aid agencies.

How do we build sustainable housing?

Architect, Landscape architect, Civil engineer/Construction
manager, Town planner, Real estate salesperson

Think: who are you and what is your position
in the world?

Do you know much about the occupations
mentioned in TABLE 1? Are any of interest to
you?

The first step in thinking about your future is
to consider questions such as:

e Who am I?

o What are my interests?

e What do I enjoy doing?

e What am I good at?

e What would I like to do when 1

leave school?
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1.2.2 Geography careers on the move

A great part of studying Geography is being able to explore the many occupations and areas that it
opens up. In TABLE 2 are some occupations that you may not have thought studying Geography could lead
you into.

TABLE 2 Would | enjoy . . .

. . . working outdoors? . . . helping people?

S ' S
P N

%, b
e Land economist e Surveyor e Park ranger
e Landscape designer o Mining engineer e Paramedic
o Real estate salesperson o Geologist o Navy officer
e Geoscience technician ¢ Landscape architect o Firefighter
e Travel consultant e Cartographer e Tour guide
. . . designing new places to live? | ... improving people’s wellbeing? . . . doing research?

| B _,._;

e Urban planner e Natural resource manager  Meteorologist
e Architect e Demographer ¢ Anthropologist
e Landscape architect e Geophysicist

e Horticulturist e Hydrographer

e Environmental scientist

1.2.3 Finding my way as a local and global citizen

A wide range of exciting new jobs are developing in the spatial sciences which use geographical tools such
as GPS, GIS, satellite imaging and surveying. These tools help people make important decisions about
managing and planning places and resources. Whether it be how to manage water somewhere in the Middle
East or how best to design a new housing estate here in Australia, these skills and occupations will be an
important part of working as a global citizen.

1.3 Concepts and skills used in Geography
1.3.1 Skills used in studying Geography

As you work through each of the topics in this title, you’ll complete a range of exercises to check and apply
your understanding of concepts covered. In each of these exercises, you’ll use a variety of skills, which are
identified using the Geographical skills (GS) key provided at the start of each exercise set.
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The skills are:

o GS1 Remembering and understanding

o GS2 Describing and explaining

¢ GS3 Comparing and contrasting

o GS4 Classifying, organising, constructing

o GSS5 Examining, analysing, interpreting

o GS6 Evaluating, predicting, proposing

In addition to these broad skills, there is a range of essential practical skills that you will learn, practise
and master as you study Geography. The SkillBuilder subtopics found throughout this title will tell you
about the skill, show you the skill and let you apply the skill to the topics covered.

The SkillBuilders you’ll use in Year 8 are listed below.

o Recognising land features o Drawing a précis map

o Using positional language o Understanding thematic maps

o Constructing a field sketch o Creating and reading pictographs

o Reading contour lines on a map o Comparing population profiles

o Using latitude and longitude o Describing photographs

o Calculating distance using scale o Creating and reading compound bar graphs

o Drawing simple cross-sections o Constructing a basic sketch map

o Interpreting an aerial photo o Reading and describing basic choropleth maps

o Creating and describing complex overlay maps

1.3.2 SPICESS

Geographical concepts help you to make sense of your world. By using these concepts you can both
investigate and understand the world you live in, and you can use them to try to imagine a different
world. The concepts help you to think geographically. There are seven major concepts: space, place,
interconnection, change, environment, sustainability and scale.

Drawing a line graph using Excel

FIGURE 1 A way to remember these seven concepts is to think of the term SPICESS.

Space Interconnection Environment Scale

N 8 5

Place Change Sustainability

You will use the seven concepts to investigate two units: Landforms and landscapes and
Changing nations.

1.3.3 What is space?

Everything has a location on the space that is the surface of the Earth, and studying the effects of location,
the distribution of things across this space, and how the space is organised and managed by people, helps
us to understand why the world is like it is.

A place can be described by its absolute location (latitude and longitude) or its relative location (in what
direction and how far it is from another place).
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FIGURE 2 The distribution of the world’s deserts
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Explore more with myWo?'l_‘dAtlas

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

o Developing Australian Curriculum concepts > Space

1.3.4 What is place?

The world is made up of places, so to
understand our world we need to understand
its places by studying their variety, how they
influence our lives and how we create and
change them.

You often have mental images and
perceptions of places — rich and poor cities,
suburbs, towns or neighbourhoods — and
these may be very different from someone
else’s perceptions of the same places.

FIGURE 3 The Paraisépolis favela (slum), home to 60 000
people, is situated next to the gated complexes of the
wealthy Morumbi district of Sdo Paulo.

e
Explore more with myWoFI‘HAﬂos

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

o Developing Australian Curriculum concepts > Place
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1.3.5 What is interconnection?

FIGURE 4 Distribution of annual rainfall in Australia
People and things are connected to other

people and things in their own and other
places, and understanding these connections
helps us to understand how and why places
are changing.

An event in one location can lead to change
in a place some distance away.
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FIGURE 5 Australia’s population distribution and density
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Explore more with myVGoFTI:iAﬂas

-

Deepen your understanding of this topic with related case studies and questions.
o Developing Australian Curriculum concepts > Interconnection

1.3.6 What is change?

The concept of change is about using time to better understand a place, an environment, a spatial pattern
or a geographical problem.

Some changes can be fast and easily observed, but others are very slow. Cities, for example, can
expand outwards over a number of years. Similarly, landforms generally change very slowly, as with
the formation of mountains. But some landscape change can be very fast, as is the case with landslides,
volcanic eruptions and deforestation.

FIGURE 6a Landscape before deforestation
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FIGURE 6b Landscape after deforestation

Plantation crops & B

V.o 2 8
3 «—— Evapotranspiration
V.0 ) decreases.

Bgducgd ; e Grazing Wind

infiltration . IR % removes
Land topsoil.
|\ slippage l

hillsides.

Erosion —-

Water table

rises.
Heavy rain
leaches p
nutrients Gullies .
from - form.
topsoil Silt blocks

rivers.

TOPIC 1 Geographical skills and concepts 7



FIGURE 7 The history of Melbourne’s urban sprawl
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7
Explore more with myWoFI%dATIas

Deepen your understanding of this topic with related case studies and questions.
o Developing Australian Curriculum concepts > Change

1.3.7 What is environment?

People live in and depend on the environment, so it has an important influence on our lives.

The environment, defined as the physical and biological world around us, supports and enriches human
and other life by providing raw materials and food, absorbing and recycling wastes, and being a source of
enjoyment and inspiration to people.

1.3.8 What is sustainability?

Sustainability is about maintaining the capacity of the environment to support our lives and those of other
living creatures.

Sustainability is about the interconnection between the human and natural world and who gets which
resources and where, in relation to conservation of these resources and prevention of environmental
damage.

FIGURE 8 Uranium mining in Colorado, United FIGURE 9 The Vatican is the world’s smallest
States. Many deserts contain valuable mineral independent state. In 2008 more than 2000

deposits. photovoltaic panels were fixed to the roof of one of the
: city state’s main buildings — the roof of the Paul VI Hall
— enabling the Vatican to cut its carbon dioxide
emissions by about 225 tonnes a year. The 2400 panels
heat, light and cool the hall and several surrounding
buildings, producing 300 kilowatt hours (MWh) of clean

energy a year.

~
Explore more with myWom:lAﬂos

Deepen your understanding of this topic with related case studies and questions.
o Developing Australian Curriculum concepts > Environment
o Developing Australian Curriculum concepts > Sustainability
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1.3.9 What is scale?

When we examine geographical
questions at different spatial levels
we are using the concept of scale to
find more complete answers.
Scale can be from personal and
local to regional, national or global.
Looking at things at a range of scales
allows a deeper understanding of
geographical issues.
Ways to improve sustainability at the
local scale include:
« reducing the ecological footprint
o protecting the natural
environment

e increasing community wellbeing
and pride in the local area

o changing behaviour patterns by
providing better local options

e encouraging compact or
dense living

o providing easy access to work,
play and schools.

FIGURE 10 Melbourne, Victoria. Building sustainable communities
means we have to work at various scales.
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FIGURE 11 Street art in Melbourne, Australia
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Ways to improve sustainability at the city scale include:

building strong central activities areas (either one major hub, or a number of specified activity areas)
reducing traffic congestion

protecting natural systems

avoiding suburban sprawl and reducing inefficient land use

distributing infrastructure and transport networks equally and efficiently to provide accessible, cheap
transportation options

promoting inclusive planning and urban design

providing better access to healthy lifestyles (e.g. cycle and walking paths)

improving air quality and waste management

using stormwater more efficiently

increasing access to parks and green spaces

reducing car dependency and increasing walkability

promoting green space and recreational areas

demonstrating a high mix of uses (e.g. commercial, residential and recreational).

FIGURE 12 The Melbourne skyline with the Melbourne Sports and Entertainment Precinct in the foreground

Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
o Developing Australian Curriculum concepts > Scale
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1.3 INQUIRY ACTIVITIES

1. Refer to FIGURE 2 and an atlas to answer the following.

(@) Give the absolute location (latitude and longitude) of Mecca, in the Arabian desert. What is the relative

location of Mecca from Australia?

(b) Describe the spatial distribution of the world’s deserts in relation to the tropics.
() In what direction and approximately how far is the Thar Desert from the Arabian Desert, the Atacama

Desert and the Namib Desert?

(d) How is the location of the Namib Desert influenced by cold ocean currents?

Examining, analysing, interpreting

2. Describe any local action where you live that tries to improve sustainability. You could talk to your parents
about this, or contact your local council to see what they are trying to do about the issue.

Describing and explaining

1.4 Review

1.4.1 Key knowledge summary

Use this dot point summary to review the content covered in this topic.

1.4 Exercise 1: Review

Select your learnON format to complete review questions for this topic.

Resources

eWorkbook Crossword (doc-31342)

Interactivity Geographical skills and concepts crossword (int-7594)

only
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1.4 Review

1.4.1 Key knowledge summary
1.2 Work and careers in Geography
e Many occupations are linked to the study of Geography.
o New jobs are developing in the spatial sciences which use geographical tools such as GPS, GIS,
satellite imaging and surveying.
1.3 Concepts and skills used in Geography
o The acronym SPICESS helps you remember the seven geographical concepts:
e space
e place
e interconnection
e change
e environment
e sustainability
e scale.

Resources

eWorkbook Crossword (doc-31342)

Interactivity Geographical skills and concepts crossword (int-7594)
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UNIT 1
_ANDFORMS AND
L ANDSCAPES

Have you ever stood on a hill, or high ground, and looked at the scenery and landscape in front of you? From a height
you can see a variety of different landforms such as mountains, valleys and plains. So, how are different landforms
actually created? And what causes the hazards we need to deal with?

2 Introducing landforms and landscapes 14
3 Landscapes formed by water 47
4 Desert landscapes 78
5 Mountain landscapes 107
6 Rainforest landscapes 150

FIELDWORK INQUIRY: LOCAL WATER CATCHMENT STUDY

Your task

Your team has been commissioned by the local water authority to compile
and present a report evaluating the current state of your local catchment.
Your team must gather data to investigate how the catchment changes
from the upper reaches to the lower.

only

Select your learnON format to access:
e an overview of the project task
o details of the inquiry process
e resources to guide your inquiry
e an assessment rubric.

Resources

ProjectsPLUS Fieldwork inquiry: Local water catchment study (pro-0145)




Introducing landforms and
landscapes

2.1 Overview

From oceans to deserts to cities, what exactly are landscapes and how is each one unique?

2.1.1 Introduction

World landscapes and landforms
Landscapes are the visible features of the land,
ranging from the icy landscapes of polar regions
and lofty mountain ranges, through to forests,
deserts and coastal plains. Shaped by physical
processes over millions of years, they have been
overlaid by the presence of humans; this includes
the places we build, such as towns and cities, and
the changes we make to the natural landscape.

Resources

eWorkbook Customisable worksheets for this topic

Video eLesson World landscapes and landforms (eles-1623)

LEARNING SEQUENCE
2.1 Overview
2.2 Different types of landscapes

only

2.3 SkillBuilder: Recognising land features
2.4 The processes that shape landscapes
2.5 Underground landscapes

2.6 Australian landforms

2.7 Landforms of the Pacific
2.8 SkillBuilder: Using positional language

2.9 Cultural significance of landscapes
2.10 Preserving and managing landscapes
2.11 Thinking Big research project: Karst landscape virtual tour

only

only only

2.12 Review

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses
to every question, select your learnON format at www.jacplus.com.au.
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2.2 Different types of landscapes
2.2.1 Types of 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.

FIGURE 1 Selected world landscapes

1 Mountains rise above the surrounding landscape. 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 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.

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. 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 medicines come from
rainforests.

4 Grasslands, or savannas, 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.

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.

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 developing. 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.

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.

8 lIslands are areas of land that are completely surrounded by water. They can be continental or oceanic. 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.

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

TOPIC 2 Introducing landforms and landscapes 15



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

FIGURE 3 These cave formations in Alabama are protected.
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Resources

Interactivity = Landscapes galore (int-3102)

Google Earth Mount Everest

Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
¢ Investigating Australian Curriculum topics > Year 8: Landforms and landscapes > Grasslands

2.2 INQUIRY ACTIVITY

Investigate one of the landscapes featured in FIGURE 1 and find out some places in which it is found. Show

this information on a map. Annotate your map with information from this subtopic and characteristics of your
landscape. Classifying, organising, constructing

2.2 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.2 Exercise 1: Check your understanding

1. GS2 Describe a built environment. What do you think a natural environment is?
2. GS1 What factors make landscapes different?

3. GS1 List as many different human or built environments as you can think of.

4. GS2 Why do you think people change landscapes?
5. GS2 Select two of the landscapes featured in this subtopic and explain how they are different.

2.2 Exercise 2: Apply your understanding
1. GS4 Copy the following table into your workbook.

Characteristics ‘ How people use it Positive impacts Negative impacts

(@) Select one of the landscape types described in this subtopic and complete the table, noting the positive
and negative aspects of human use.
(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 more sustainably.
2. GS2 Describe how the scale of the following landscapes might differ around the world: deserts, polar
regions, aquatic landscapes and islands.
3. GS5 Which of the featured landscapes would you like to know more about? Draw up a list of questions that
you would like to have answered.
4. GS5 Why do you think rainforests are described as ‘the most diverse landscapes on Earth’?
5. GS5 Which of the featured landscapes do you think would be the least diverse? Give reasons for your
answer.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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2.3 SkillBuilder: Recognising land features

only

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.

Select your learnON format to access:

e an overview of the skill and its application in Geography (Tell me)

¢ avideo and a step-by-step process to explain the skill (Show me)

e an activity and interactivity for you to practise the skill (Let me do it)
e questions to consolidate your understanding of the skill.

Resources

Video eLesson SkillBuilder: Recognising land features (eles-1648)

Interactivity  SkillBuilder: Recognising land features (int-3144)

2.4 The processes that shape landscapes
2.4.1 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.

There 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 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. Sometimes they alter the course of a river or trap its flow behind the walls
of a dam.

2.4.2 The role of tectonic forces

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 mountain ranges that
were formed in this way include the Himalayas in Asia and the Rocky Mountains in North America. You
will find more information on how mountains are formed in subtopic 5.2.

2.4.3 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 materials
to new locations. Eventually, transported material 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.
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Human activity also contributes to erosion. Deforestation, 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.
Vegetation not only provides valuable habitat for native animals but is also vital for binding the soil
together. Once vegetation is removed, it is more easily broken down and removed by wind and water. When
topsoil (see FIGURE 6) is removed, plants are unable to obtain the nutrients they need for growth. Sometimes
wide, deep channels, known as gullies, form (FIGURE 2).

FIGURE 1 Over millions of years, the Colorado River has cut deep channels to form the
Grand Canyon.
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FIGURE 3 After tectonic forces cause a section of the Earth to be raised (uplifted), other processes take over
and resculpt the landscape.

‘1) Weathering is the breakdown of ‘2) Erosion is the E) Transportation is the f“) Deposition — materials
rocks due to the action of rainwater, process whereby soil process that moves moved by wind and water
temperature change and biological and rocks are worn eroded material to a eventually come to a halt.
action. The material is not __, awayandmovedto ___  new location —examples __,  Over time new landforms are
transported (removed). a new location by include soil carried by built. Sand dunes and beaches

. . agents such as wind, the wind, sediment or are common landforms
gig:)r;ilzealphysmal, etz @r water or ice. pebbles in a stream. associated with deposition.
2 C—

Transportation
Physical — occurs where water is

continually freezing and thawing. Nl e 3 Deposition /
The water penetrates cracks and /

— holes in the rocks. As water
freezes it expands, making the . ) [
cracks larger. Over time the rock , o~ e 2 iz : Sedimentation
breaks apart. ‘ /!

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

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

| Resources

“" Interactivity Break down! (int-3101)
<. Google Earth Grand Canyon

Explore more with myWoﬁaATIos

Deepen your understanding of this topic with related case studies and questions.
» Investigate additional topics > Earthquakes and volcanoes > Active Earth

2.4.4 What is soil?

We rarely give much thought to the soil beneath our feet. But soil is the basis of all life on the Earth. It
provides the nutrients needed for growing plants, which provide food for animals. Without soil, people
could not grow crops or raise livestock. Without soil, nothing could survive.

Soil is a thin layer of material on the surface of the Earth. In it, plants can grow. In some parts of the
world it is metres deep, but in Australia it is a thin layer of 15 to 20 centimetres depth. The composition
of soil is shown in FIGURE 4 and the factors that influence soil formation are shown in FIGURE 5.

Australia generally has poor soils when compared with those found on other continents such as North
America and Europe. Australian soils are generally low in nutrients and, in some areas, especially arid
zones, they have a high salt content. Patches of good soil, though, are scattered throughout the continent.
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For example, there is: FIGURE 4 While the composition of soil varies widely

o volcanic soil on the Darling Downs in across the Earth, an average soil will have these
Queensland and around Orange in characteristics.
New South Wales

Organic matter 5%

o alluvial soil in river valleys such as
around the Clarence River in New
South Wales and Margaret River in
Western Australia.
In many parts of Australia, it takes more Air 25%
than 1000 years for natural processes to
produce three centimetres of soil.

Eroded rocks 45%

How is soil formed?
Factors that influence soil formation are

shown in FIGURE 5. Water 25%

FIGURE 5 Influences on soil formation

Climate affects the rate of weathering of sail. In Surface rocks and bedrock are broken

high rainfall areas, soil develops more rapidly, ’__/._—.——//,’ down through weathering and erosion.

but excess moisture also washes out or leaches LS AP - The type of soil that forms depends on the
ey ",'q parent material and the minerals it contains.

nutrients. In rainforests, for example, the rich 90 o
Q Q QQ‘:@ A coarse, sandy soil will develop from

supply of humus from decaying plant matter
produces lush vegetation. However, high rainfall (%) . sandstone. Bedrock that is mainly granite
> produces a sandy loam, while shale turns

means that without this constant supply of

humus, soil fertility is quickly lost. In arid regions, X into heavy clay soil.
where evaporation is high, soils often contain too

much salt to support plant growth. Weather also plays a role; a climate with

a freezing and thawing cycle will speed up the breakdown of rocks. In warm

climates, the activity of soil organisms is high, and chemical processes also

happen more quickly.

Plants and animals

Surface features such as hills, These processes

valleys and rivers influence soil take place over long

development. Soil is generally periods of time.

| deeper on the top and at the Soils undergo many

base of a hill than on its slopes. changes with the
Floodplains next to river valleys passage of time.

_ are often nutrient rich, due to

* sediment being deposited as
floodwaters recede.

Decaying plant and
animal matter on the
soil's surface is broken =2,
down by microorganisms :
into material that

is incorporated into the
soil, making it nutrient
rich.
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2.4.5 What is a soil profile?

Soil forms in layers called horizons (see FIGURE 6). A soil profile is a side view or cross-section of these
different layers or horizons.

FIGURE 6 A typical soil profile

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

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

Horizon B (subsoil): Plant litter is not present in
horizon B so little humus is present. Nutrients
leached from horizon A accumulate in this layer,
which is lighter in colour.

Horizon C (parent material): Weathered rock that has
not broken down enough to be soil. Nutrients
leached from horizon A are also found in this layer.

D: Underlying layer of solid rock

. @(,Ht Resources

.~ eWorkbook Soil formation

,;A Weblink Soil formation
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2.4 INQUIRY ACTIVITIES

1. Use the internet to discover a landform that you find interesting. Copy and paste an image of the landform

into a Word document. Annotate your image with information about its location and how it was formed. Add

further annotations to describe how your landform might have changed over time. Detail how it might have

looked in the past and how it might look in the future. Think carefully about the scale of this change.
Classifying, organising, constructing
2. Study the environment around your home or school and find 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 figure of 40 per cent given in section 2.4.3.

Classifying, organising, constructing
3. Use the internet to investigate soils found in desert and rainforest environments. Construct a soil profile for
each place and highlight the differences between them. Find out if the percentages shown in FIGURE 4 are
different in each place, and add this information to your soil profiles.  Classifying, organising, constructing
4. Use the Soil formation weblink in the Resources tab. Describe the main steps in the formation of soil.
Examining, analysing, interpreting
5. Think about what you have learned about soil formation.

(@) Dig a hole outside where the soil has not been disturbed too much. Dig until you find small pieces of
weathering rock. Measure the depth of your hole. How does this compare with the depth of soils in
Australia and overseas?

(b) Find two pieces of rock that show signs of weathering. Check the hardness of these rocks; the harder
the rocks, the more difficult it will be to obtain a sample. Rub them together over a piece of paper. Were
you able to collect a spoonful of grains in a reasonable amount of time? If so, how long did it take to rub
off a spoonful of particles?

(c) The rate of soil formation is estimated at less than 0.05 millimetres a year in eastern Australia. How long
would it take to develop one centimetre of soil? How long would it take to form enough soil to replace
what was in the hole you dug earlier?

(d) Write a paragraph explaining what this exercise tells you about soil formation and the need to use soil in
a sustainable manner.

Examining, analysing, interpreting

2.4 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.4 Exercise 1: Check your understanding

1. GS1 What is soil?

2. GS1 Why is soil important?

3. GS2 In your own words, define the natural processes at work shaping the Earth.
4. GS2 Explain the difference between weathering and erosion.

5. GS1 Identify human factors that might contribute to erosion.

2.4 Exercise 2: Apply your understanding

1. GS2 Explain how and why human activity might contribute to weathering and erosion.

2. GS2 Using terms such as uplift, erosion, deposition, weathering and transportation, explain the
interconnection between physical processes and the environment.

3. GS2 In your own words, explain how soil is formed and why it is not uniform across the surface of the Earth.

4. GS2 Using examples, describe two different ways that mountain ranges can be formed.

5. GS5 Australia is an ancient landmass. Which processes described in this subtopic are currently shaping
Australia’s landforms? Justify your answer.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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2.5 Underground landscapes
2.5.1 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 1). On the surface of the Earth, sinkholes (holes in the Earth’s surface),
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 2).

FIGURE 1 Formation of a karst landscape

Volcanic

Disappearing rock

stream

Acidic
Cracks in rainwater
limestone

Carbon dioxide
dissolves into
water

Limestone

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.
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2.5.2 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 limestone 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 sideways, forming

an underground 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.

FIGURE 2 Caves in Guilin, Guangxi Province, southern China

2.5.3 Where are karst landscapes found?

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.

FIGURE 3 Karst regions of the world
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The Earth’s largest arid limestone karst cave system is located on Australia’s Nullarbor Plain, covering
270000 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 Indigenous heritage sites.

Resources

Interactivity Underground wonders (int-3103)

2.5 INQUIRY ACTIVITIES

1. 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
environments and prepare an annotated visual display. Show its location on a map, and include the scale,
features, land use and any concerns or threats to the environment. Include information on what is being
done to ensure the sustainable management of the place. Share your findings with the rest of the class.

Classifying, organising, constructing

2. The Nullarbor Plain 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 activity 1. 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. Examining, analysing, interpreting

2.5 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.5 Exercise 1: Check your understanding

1. GS2 In your own words, explain how a karst landscape is formed.

2. GS2 Describe the global distribution of karst landscapes.

3. GS2 Do you think we should preserve karst landscapes? Give reasons for your answer.

4. GS1 Karst landscapes are predominantly found underground. Identify evidence on the surface of the Earth
that might indicate the existence of a karst landscape.

5. GS1 What percentage of the Earth’s topography could be described as karst?

2.5 Exercise 2: Apply your understanding
1. GS6 The world’s largest arid limestone karst system is found on the Nullarbor Plain, Australia.
(@) The Nullarbor Plain is an example of a desert landscape; suggest how an environment formed by water
can occur in this location.
(b) Describe how you think this landscape would be different if it were located in Australia’s tropical north.
. GS5 Explain how the karst landscape can provide us with a link to our distant past.
. GS2 Explain how the karst landscape can provide a quarter of the world’s population with water.
. GS6 Karst is often described as ‘a hidden landscape’. Suggest reasons for this description.
. GS6 Suggest a reason for the absence of karst landscapes in Antarctica.

aprODN

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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2.0 Australian landforms
2.6.1 What processes have shaped Australasia?

The tectonic forces of folding,

. . . . FIGURE 1 Many of Queensland’s mountain peaks were formed b
faulting and volcanic activity have yotQ & i

volcanic activity around 20 million years ago. The Glasshouse

created many of Australia’s major Mountains, north of Brisbane, are volcanic plugs. They are
landforms. Other forces that work on composed of volcanic rock that hardened in the vent of a volcano.
the surface of Australia, and give our Over millions of years, weathering and erosion have worn away
landforms their present appearance, are the softer rock that surrounded the vent, leaving only the plugs.

weathering, mass movement, erosion
and deposition.

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

Over millions of years, Australia 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. Sometimes,
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 mainland, 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 eruptions formed a chain of volcanoes in eastern and south-eastern Australia, that are known
today as the Great Dividing Range (see FIGURE 2). At present, the hotspot that caused the earlier eruptions is
probably beneath Bass Strait.
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The present topography of much of

. . . FIGURE 2 Relief f Australia’ t t. Th
Australia results from erosion caused by ice. S RS QAR AE T aos B o i

e Great Dividing Range stretches from north of Cairns in
For example, about 290 million years ago Queensland to Mount Dandenong near Melbourne in the
a huge icecap covered parts of Australia. south.

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.

Cape
Hillsborough

2.6.2 Australia’s landform
regions

The topography of Australia can be divided into
four major regions (see FIGURE 3).

o The coastal lowlands around
Australia’s edge are narrow and
fragmented. The plains often take the
form of river valleys, such as the
Hunter River Valley near Newcastle.

o The 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. The highest part

is in the south-east, where a small alpine
area is snow-covered for more than half the year.

o The central lowlands are a vast area of very flat, low-lying land that contains three large drainage
basins: the Carpentaria Lowlands in the north, the Lake Eyre Basin in the centre (see FIGURE 4) and the
Murray—Darling Basin in the south.

o The 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. There are several rugged upland
areas, including the Kimberley and the MacDonnell Ranges.

L'l
% f‘- Mt Dandenong

Source: Spatial Vision
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FIGURE 3 Australia’s four major landform regions

—

0 250

Key

Coastal
lowlands

Central
lowlands w E ]
Great

E Western s
Plateau
Eastern
highlands

Source: MAPgraphics Pty Ltd Brisbane

FIGURE 4 Kati Thanda-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. The lake fills 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.
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2.6.3 CASE STUDY: Water issues in the Murray-Darling Basin region

The Murray—Darling Basin covers about one million square kilometres, and more than 20 major rivers flow
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 flowing through it in one year is about the same as
the daily flow of the Amazon River.

The basin is facing severe problems.

e Only about 20 per cent of the water flowing through the basin ever reaches the sea. The rest is diverted

for agriculture, industry and domestic use.

o 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.

o 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 fish species are threatened with extinction.

o River system inflows vary from year to year. The long-term average is 9030 GL. In 2018, inflows were
around 2740 GL, among the lowest on record.

o An estimate of weather trends shows that the flow 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 flow 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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Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
o Investigate additional topics > Managing water resources > Murray-Darling Basin
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m Resources

x Google Earth Lake Eyre
Murray-Darling River

2.6.4 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:

o the least amount of run-off

o the lowest percentage of rainfall as run-off

o the least amount of water in rivers

o the smallest area of permanent wetlands

o the most variable rainfall and stream flow.

FIGURE 6 Australia’s drainage basins FIGURE 7 Kati Thanda-Lake Eyre and
surrounding drainage systems
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Australia has many lakes, but they hold little water compared with those found on other continents.
The largest lakes are Kati Thanda—Lake Eyre (see FIGURES 6 and 7) 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 covered about 100 000 square kilometres around present-day Kati Thanda—Lake Eyre and Lake Frome.
South Australia is Australia’s driest state, and has very few permanent rivers and streams.

-
Explore more with myWoﬁdAﬂos

Deepen your understanding of this topic with related case studies and questions.
o Investigating Australian Curriculum topics > Year 8: Landforms and landscapes > Uluru
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2.6 INQUIRY ACTIVITIES

1. Use your atlas to list the highest mountains in each Australian state and territory. Describe the location of

each. Describing and explaining

2. Use Google Earth to view any part of the Murray-Darling Basin. Describe the landscape that you see.

Describing and explaining

3. 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:

(@) 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. = Describing and explaining

4. Australia is an ancient landmass and has undergone many changes over millions of years. In groups,
brainstorm and compile lists under the following headings.
o Physical changes that have taken place on the Australian landmass
e Tectonic processes that have contributed to these changes
e Changes caused by processes such as weathering and erosion
Within your group, write a series of paragraphs that explain the interconnection between these
factors. Examining, analysing, interpreting

2.6 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.6 Exercise 1: Check your understanding

1. GS1 In your own words, explain what is meant by the terms folding, faulting and uplift.
2. GS2 Describe some of the physical changes Australia’s landmass has undergone.

3. GS2 Describe the major characteristics of Australia’s four main landform regions.

4. GS2 Explain why Australia is so low in altitude and flat compared with other continents.
5. GS1 Why is the Murray-Darling Basin Australia’s most important drainage basin?

2.6 Exercise 2: Apply your understanding
1. GS6 Use your atlas to find the Cape Hillsborough and Macedon volcanoes, or refer to FIGURE 2.
(@) Calculate the distance between them.
(b) Use the information in this subtopic 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 subtopic to explain why this hotspot has changed its location over time.
2. GS3 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.
(@) What does that tell you about how dry Australia’s climate is?
(b) How might this affect the environment around the Murray River?
3. GS2 Describe the role of the Bass Strait hotspot in creating the landforms on Australia’s east coast.
. GS6 Describe how Kati Thanda-Lake Eyre has changed over time. Suggest a reason for these changes.
5. GS6 Approximately 80 percent of the water flowing through the Murray-Darling Basin is diverted.
(@) What is this water used for?
(b) What impact might this have on people and the environment?

H

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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2. ( Landforms of the Pacific
2.7.1 What is the Pacific landscape like?

The Pacific Ocean is the world’s largest ocean, and occupies almost a third of the Earth’s surface, making
it larger than all the Earth’s land areas combined. It stretches from the Arctic in the north to Antarctica
in the south and is bordered by Australia and Asia in the west and the Americas in the east. The 25 000
Pacific Islands of Polynesia, Micronesia and Melanesia (including Papua New Guinea) are home to around
10 million people.

The Pacific islands are broken up into three main island groups (see FIGURE 1).

FIGURE 1 The Pacific Ocean
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Melanesia extends north and north-east of Australia, from the west Pacific Ocean to the Arafura Sea.

It includes the islands of New Guinea (the nation of Papua New Guinea and the Indonesian province of
Papua), New Caledonia, Vanuatu, Fiji and the Solomon Islands.

Micronesia has hundreds of small islands and is located north-east of Papua New Guinea. It is bounded
by the Philippines in the west, Indonesia in the south-west and Melanesia to the south. Micronesia includes
the Northern Marianas, Guam, Palau, the Marshall Islands, Kiribati, Nauru and the Federated States of
Micronesia.

Polynesia forms a triangle, with its three corners at Hawaii, New Zealand and Easter Island. There are
around 1000 islands in this part of the central southern Pacific Ocean. The other main islands are Samoa,
Tonga, French Polynesia, Tuvalu and the Cook Islands.
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Amazing Pacific facts
Apart from being the world’s largest ocean, the Pacific holds a number of other records.

e At 10203 metres, Mauna Kea in Hawaii is the highest mountain from base to summit.

e Mauna Loa is the world’s largest active volcano. It is 120 kilometres long and 50 kilometres wide. It
has been active for over 700 000 years and will most likely continue to erupt for another 500 000 years.

o The Mariana Trench in the western Pacific is the deepest point on Earth — 11 032 metres.

o Australia’s Great Barrier Reef is the world’s largest coral reef, stretching some 2027 kilometres.

o Kwajalein in the Marshall Islands, with a length of 125 kilometres, is the world’s largest coral atoll. It
actually comprises 97 islands and islets and surrounds one of the world’s largest lagoons, covering
2173 square kilometres.

o Grand Lagoon Sud in New Caledonia is the world’s largest lagoon, covering an area of 3145 square
kilometres.

o The Pacific Ocean is encircled by the Pacific Ring of Fire, the world’s most active tectonic region.
Approximately 75 per cent of the world’s active volcanoes are here and 90 per cent of the world’s
earthquakes occur in this region.

2.7.2 High islands and low islands
What are high islands?
A number of the high islands in the Pacific , .

. . . FIGURE 2 An underwater volcanic eruption in 2009
werej once part of §1ther the Australian or Asian created a new island off the coast of Tonga, an island
continents. These include New Zealand, New group in the South Pacific.

Guinea and most of the islands in Melanesia.

Other high islands are volcanic and are really
the tops of undersea mountains. They are made
up of magma that was forced up through fissures
(cracks) in the ocean floor before being cooled
by sea water and hardening. Many of the islands
found in Micronesia and Polynesia were formed
in this way. Sometimes volcanic islands are
formed in a chain called an archipelago.

New Zealand has more than 200 islands and
220 mountains higher than 2300 metres, the
highest being Mount Cook at 3754 metres.

New Guinea is also mountainous. It has a
central spine formed by high mountain ranges, the
highest of which is Puncak Jaya at 5030 metres. Tahiti, Fiji, Vanuatu, the Caroline Islands and Raratonga in
the Cook Islands are also volcanic islands.

Many large rivers flow from these high mountains, including the Fly River in Papua New Guinea, the
Waikato in New Zealand, and the Rewa and Sigatoka Rivers on Viti Levu in Fiji. Many high islands have
fertile volcanic soils that support a variety of vegetation types, including rainforest, mangrove forests and
palms.

What are low islands?
Some of the low islands in the Pacific are the remains of volcanoes that have eroded over time and are now
only just above sea level. Examples include some of the smaller islands in Hawaii and Bora Bora in French
Polynesia.

Other low islands are reefs, or atolls built on coral reefs, and are usually quite small, some barely
reaching above sea level. Low islands are often a series of very small islands and islets with a lagoon
at their centre, known as atolls. Some coral atolls were built by volcanic activity millions of years ago.
Eventually, when the volcanic island erodes, it leaves a lagoon in its place.
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Micronesia and Polynesia are dominated by low islands. Mount Orohena and Mount Aorai on the
island of Tahiti and Mount Tohiea on the island of Moorea (both in French Polynesia) are examples of old
volcanoes. They have fringing reefs surrounding a shallow lagoon formed when the island was eroded.
These reefs have become barrier reefs that protect the island and the lagoon from the force of the ocean
waves.

Coral atolls have no rivers, and the soil is generally thin and not very fertile. Some low islands receive
high rainfall, and have more fertile soils that can sometimes support forests.

FIGURE 3 The volcanic island of Moorea, French Polynesia, surrounded by a fringing reef

TS
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FIGURE 4 Development of lagoons and fringing reefs

Coral colonises the sides of The volcano cools over thousands of Eventually the volcano disappears from
a volcano, forming a reef. years; the volcano starts to sink and its view and a lagoon forms in the area
summit is eroded. once occupied by the volcano.
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Explore more with myWorldAtlas

Resources

Google Earth Moorea

Deepen your understanding of this topic with related case studies and questions:
o Exploring places > Pacific > Pacific nations

2.7 INQUIRY ACTIVITIES

1.

Pacific islands are popular tourist destinations. Have each member of your class investigate a different

island as a possible holiday destination. Prepare an itinerary for a one-week holiday. Include information

about the formation, landforms and culture of the island as well as activities that might be undertaken by

a tourist. Classifying, organising, constructing

. Use an atlas to locate 10 of the places and features mentioned in this subtopic. Use direction, latitude and

longitude to create a ‘What am 1?’ or ‘Where am 1?’ puzzle. Swap your quiz with another member of the
class and see if they can solve your puzzle. Classifying, organising, constructing

2.7 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.7 Exercise 1: Check your understanding

1.
2.
3.

4,
5.

GS2 Explain the difference between low islands and high islands.

GS2 Explain the interconnection between the Pacific landscape and tectonic activity.

GS4 The Pacific Islands are broken up into three main island groups. Identify each group and indicate
whether it is made up of mainly low islands or high islands.

GS1 Define the following terms: atoll, lagoon, fringing reef, barrier reef.

GS2 Describe the location of the Pacific Ring of Fire and explain how it got its name.

2.7 Exercise 2: Apply your understanding

1.

GS2 Refer back to section 2.7.2.

(@) Which island groups in the Pacific Ocean are dominated by low islands and which are dominated by high
islands?

(b) Do any of the island groups contain both low and high islands? If so, which ones?

. GS6 More people in the Pacific islands live on the larger volcanic islands in Melanesia than in other parts of

the Pacific. Suggest two reasons why this might be the case.

. GS4 Make your own sketch of a Pacific island and annotate your sketch to show how this place might

change over time. Indicate the type of island you are describing.

. GS2 Explain the interconnection between lagoons, fringing reefs and barrier reefs.
. GS2 Describe the process that might lead to a new island to be created in the Pacific Ocean.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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2.8 SkillBuilder: Using positional language

=
c
°

What is positional language?

Positional language uses compass points to locate places and provide directions between
places. North, north-east, east, south-east, south, south-west, west, and north-west are
shown on an 8-point compass. We can use positional language to describe the location of
one feature in relation to another.

Select your learnON format to access:
e an overview of the skill and its application in Geography (Tell me)
¢ avideo and a step-by-step process to explain the skill (Show me)
¢ an activity and interactivity for you to practise the skill (Let me do it)
e questions to consolidate your understanding of the skill.

Resources

Video eLesson Using positional language (eles-1649)
Interactivity Using positional language (int-3145)

2.9 Cultural significance of landscapes
2.9.1 The Australian context

Landscapes are the product of processes that have operated for millions of years. While all humans have
come to realise the importance of the landscape and the role it plays in our lives, indigenous groups
were the first to recognise that it is important to work with nature rather than always seek to change and
exploit it.

FIGURE 1 Rock art depicting a cloud or rain spirit, found in Western Australia’s Kimberley region
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Aboriginal peoples and Torres Strait Islander peoples are recognised as the first Australians. Evidence
of their presence in Australia is found across the continent in their rock art (as shown in FIGURE 1), in
archaeological records, and through their cultural heritage passed down through generations. As
hunter—gatherers they relied on the plants, animals and the environment for their survival, and so have
an understanding of the complex nature of Australia’s varying landscape.

Europeans, on the other hand, arrived in 1788 and occupied areas of Australia. They had a very different
view of the landscape, based on ideas they brought with them from Britain. They sought to change the
landscape and adapt it to meet their needs. They established permanent settlements and depended on
agriculture to provide for their needs.

The perspective of Indigenous Australian peoples is one of being part of the landscape, while the
European perspective is based on the idea of land ownership.

2.9.2 Kakadu — Australia’s first World Heritage Area

Kakadu National Park, as seen in FIGURE 2, covers an area of approximately 20 000 square kilometres
of the Northern Territory — an area roughly a third the size of Tasmania. It stretches 200 kilometres
from north to south, and spans 100 kilometres from east to west. Within the boundaries of the park
are vast uranium deposits. Kakadu is unique in that it is recognised for both its natural beauty and its
cultural value.

FIGURE 2 Map of Kakadu National Park
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FIGURE 3 Why Kakadu is valued
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2.9.3 Kakadu and its resources

Kakadu is rich with the historical records and
ancestry of the first Australians. In addition, it
supports a treasure trove of native plant and animal
species and provides a temporary home to a large
number of migratory birds. More than 200 000
tourists visit Kakadu annually, attracted by its

vast wetlands and scenery, including steep gorges,
Aboriginal rock art, lookouts, and waterfalls such as
Jim Jim Falls (see FIGURE 4).

Kakadu also has vast deposits of uranium ore,
which is a potentially valuable export for Australia.
Opponents of uranium mining are concerned
about the possibility that Australia’s uranium
could be processed and used to make nuclear
weapons. Others fear the effects of mining on the
environment and the potential for a devastating
pollution event.

The Ranger uranium mine has been operating
since 1980 and lies within the boundaries
of Kakadu National Park. Three kilometres
downstream from the mine, the Mirrar people
(a local Aboriginal community) swim and fish.
Since the mine opened, there have been more than
200 leaks and spills, and the mine has generated
some 30 million tonnes of liquid radioactive waste
(see FIGURE 5). The mine is scheduled for closure in
2021. Some parts of the mine area are undergoing
rehabilitation, with an extensive $800 million
rehabilitation program scheduled for when the mine
finally closes.

FIGURE 4 Jim Jim Falls at Kakadu is a popular
tourist destination.

FIGURE 5 Timeline of major breaches at the Ranger uranium mine since 2002
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DISCUSS

Why do you think the Australian government allows uranium mining in such an important region of Australia?
[Ethical Capability]
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Resources

Google Earth Mount Everest
Kakadu

2.9 INQUIRY ACTIVITY
Write a letter to the editor of a newspaper outlining your views on uranium mining in environmentally sensitive
areas. Explain whether you consider this type of activity a sustainable use of the landscape.

Describing and explaining

2.9 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.9 Exercise 1: Check your understanding

1. GS1 Where is Kakadu National Park and why is it important?

2. GS3 Copy the table below into your workbook and use it to compile a list of differences in the way the
Australian landscape was viewed by Aboriginal and Torres Strait Islander peoples and non-Aboriginal and
Torres Strait Islander Australians. The first one has been done for you.

Aboriginal and Torres Strait Islander peoples views | Non-Aboriginal and Torres Strait Islander views

The land is communally owned. Individuals own the land.

3. GS2 Consider the Indigenous Australian population.
(@) Where are the more densely populated regions of Australia? Hint: Find a map in your atlas that shows
population distribution.
(b) Why would it be more difficult for Aboriginal and Torres Strait Islander communities in these areas to
maintain their traditional lifestyle and culture?
4. GS2 Describe the interconnection that Aboriginal and Torres Strait Islander peoples have with the
landscape. What evidence of this interconnection is found in this subtopic?
5. GS1 Consider the resources in the Kakadu region.
(@) What is uranium used for and why is it considered a valuable resource?
(b) What risks does uranium mining pose in the Kakadu region?

2.9 Exercise 2: Apply your understanding

1. GS5 Think about your personal values and beliefs and analyse how they might be similar or different to
those reflected in FIGURE 3.

2. GS6 Think back to the section on mining in the Kakadu region.
(@) Suggest three possible impacts on the landscape if a new uranium mine was opened in the Kakadu

region.

(b) Do you think changes would have a large-scale or a small-scale impact? Explain.

3. GS6 Predict what pressures decision makers in Australia might face in future when balancing the needs of
the different groups who have an interest in Kakadu’s resources.

4. GS2 Australia’s first people did not have a written language. Explain how we have such an extensive
knowledge of their culture, history and beliefs.

5. GS6 Present one argument for and one argument against granting leases to mine resources such as uranium
in the Kakadu region.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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2.10 Preserving and managing landscapes
2.10.1 The World Heritage Convention

Worldwide, people recognise the value of landscapes and the need to protect their natural beauty and
cultural heritage, and to manage their resources sustainably. Landscapes are easily damaged or destroyed
but are difficult to recreate and repair. The key is to ensure that they are carefully managed so that the
landscapes we value today are still present in the future.

From the middle of the twentieth century, there was growing concern about the need to protect areas of
both cultural and natural significance (see FIGURE 1).

FIGURE 1 The World Heritage list includes 1092 sites of significance.
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DISCUSS

Some natural landscapes can be loved to death when they are visited and used by large numbers of people,
sometimes having a negative impact on the landscape. As a class, discuss how several Victorian landscapes
could be managed and whether people should be allowed to use them.

[Critical and Creative Thinking Capability]

2.10.2 The Artesian Range

The Artesian Range is a unique part of the Australian landscape. It has been described as a lost world, a
modern-day Noah’s Ark, our last opportunity to protect and preserve a part of the Australian mainland that
has had little contact with modern civilisation. Within its hidden valleys and canyons lies a diverse range of
flora and fauna. The rich tropical rainforests and woodlands provide vital habitats for some of Australia’s
most endangered wildlife.
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The Artesian Range covers 1800 square
kilometres (see FIGURE 2). It is largely
inaccessible; the only way in is by helicopter
or boat. It is a maze of hidden valleys and
canyons, rocky ranges and plateaus, towering
escarpments, wide valleys and deep gorges
(see FIGURE 3). Its sandstone ranges were
formed as a result of tectonic plate activity.
These rock formations date back some
1.8 million years.

Although it is difficult for humans to reach
the area, exotic species such as donkeys,
horses, pigs and cats have gradually invaded
the Kimberley. And while fire is a natural part
of the landscape, changing fire patterns and
the increasing number of late-season wildfires
are also a threat to the Artesian Range.
Australian Wildlife Conservancy (AWC), an
independent non-profit organisation funded
by donations has now secured the land and
manages it for conservation. AWC undertakes
fire management, feral animal control, and
biological surveys and monitoring, protecting
the full length of the Artesian Range.

FIGURE 2 The Artesian Range covers 1800 square
kilometres of the Kimberley region.
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FIGURE 3 The Artesian Range is a rugged and largely inaccessible landscape, renowned for its natural beauty

and unique wildlife.

Source: ANC/Wayne Lawler
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Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
o Exploring places > The world > World Heritage sites

Resources

Weblink World Heritage list

2.10 INQUIRY ACTIVITIES

1. Use the World Heritage list weblink in the Resources tab and select a site in one of the countries listed on
the map. Prepare a visual presentation of one of the sites listed, outlining its importance and how it is
protected. Classifying, organising, constructing
2. In small groups, investigate an invasive species and describe the ways in which it has changed the
environment. Is this change occurring on a small or large scale? Explain. Suggest a strategy that the
Australian Wildlife Conservancy could employ to eradicate invasive species from this environment.
Evaluating, predicting, proposing
3. (a) Explain what you understand by the terms cultural significance and natural significance.
(b) Is it possible for places to have both cultural and natural significance? Draw up a table like the one
below. With the aid of a partner, add as many places as you can to the list. Try to have a balance of
Australian and international examples. Compare your list with that of another pair of students.

Cultural significance Natural significance Cultural and natural significance

(c) Which column has the most entries? Suggest a reason for the pattern you observe.
(d) Select one place from column 3. Find a picture of this place and copy and paste it into a Word
document. Add annotations to explain the major features of your chosen place and why it is of cultural
and natural significance. Examining, analysing, interpreting

2.10 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

2.10 Exercise 1: Check your understanding

1. GS2 Why is it important to protect sites that have cultural or natural significance?

2. GS2 Describe the location of the Artesian Range and why it is unique.

3. GS2 Suggest why the Artesian Range has been largely inaccessible to people.

4. GS1 Identify two management strategies used by the Australian Wildlife Conservancy (AWC) to manage and
conserve the Artesian Range.

. GS6 Do you think invasive species or wildfires pose the greatest risk to the Artesian Range? Give a reason
for your answer.

[$)]
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2.10 Exercise 2: Apply your understanding

1. GS2 Explain how exotic species such as cats, foxes and camels have been able to become established in
the Artesian Range when it is difficult for people to enter the region.

2. GS6 Evaluate the ways in which the community demonstrates the value it places on cultural diversity and
why this is important to the community.

3. GS5 The Artesian Range has been described as a ‘modern-day Noah’s Ark’. Explain what you understand
by this description.

4. GS2 Describe the processes that have led to the formation of the Artesian Range and its different landscape
features.

5. GS6 Uluru is considered to have both cultural and natural significance. Suggest a reason for this
classification.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

2.7171 Thinking Big research project: Karst landscape
virtual tour

SCENARIO

To acknowledge the importance of the karst environment and its
connection to Indigenous Australian Dreaming stories, you are
to create a karst landscape virtual tour for the National Museum.

Select your learnON format to access:
« the full project scenario
« details of the project task
« resources to guide your project work
e an assessment rubric.

Resources

projectsPLUS Thinking Big research project: Karst landscape virtual tour (pro-0168)

2.12 Review

2.12.1 Key knowledge summary

Use this dot point summary to review the content covered in this topic.

2.12.2 Reflection

Reflect on your learning using the activities and resources provided.

only

Resources

eWorkbook Reflection (doc-31344)
Crossword (doc-31345)

Interactivity Introducing landforms and landscapes crossword (int-7595)
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KEY TERMS

aquifer a body of permeable rock below the Earth’s surface that contains water, known as groundwater
archaeological concerning the study of past civilisations and cultures by examining the evidence left behind,
such as graves, tools, weapons, buildings and pottery

coral atoll a coral reef that partially or completely encircles a lagoon

deposition the laying down of material carried by rivers, wind, ice and ocean currents or waves

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

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

escarpment a steep slope or long cliff formed by erosion or vertical movement of the Earth’s crust along

a fault line

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

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

hunter-gatherers people who collect wild plants and hunt wild animals rather than obtaining their food by
growing crops or keeping domestic livestock

islet a very small island

lagoon a shallow body of water separated by islands or reefs from a larger body of water, such as a sea
mantle the layer of the Earth between the crust and the core

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

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

sediment material carried by water

soluble able to be dissolved in water

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.

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.

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.

transportation the movement of eroded materials to a new location by elements such as wind and water
weathering the breaking down of bare rock (mainly by water freezing and cooling as a result of temperature
change) and the effects of climate
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2.3 SkillBuilder: Recognising land features
2.3.1 Tell me

What are land features?

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

Why is it useful to recognise land features?
By recognising land features, we understand our natural environment. This is useful for a wide range of
activities including:

o planning housing estates, freeway routes and reservoirs

 organising outdoor recreational pursuits such as orienteering, trail-biking and flying

e managing hazards such as flooding.

Recognising land features on a map involves identifying the shapes created by the pattern of contours.

2.3.2 Show me

How to recognise a land feature
By reading the contour lines an understanding of the shape of the land is obtained. Land features are
identified from the contour lines.

You will need:
e atopographic map.

Procedure
Use the contour lines to identify land features.

Step 1
Look at the contour lines on FIGURE 1. You will see that sometimes the lines are close together and
sometimes the lines are further apart. Identify two areas where this is the case.

Step 2
Using your hand, create the shape of a hill. For every 50 metres increase of the hill slope, move your hand
higher and at each step visualise that this is the next contour line on a map.

Try this for some other landforms that you are familiar with, such as a valley or a beach cliff.

Did you recognise that if the contours are close together then the shape of the land is steep, and if the
contours are further apart then the land is flatter?

Step 3

Landforms have distinctive shapes with contours, which a geographer recognises on a topographic map as a
particular land feature. Use FIGURE 1 as a guide to understanding the shapes on maps as land features. Create
your own hand models of the shape of each land features.

Model
FIGURE 1 shows a simple topographic map including a spur, cliff, valley and plateau. These land features are
identified by the way the contour lines come together to create shapes on the map.
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FIGURE 1 Landforms matched to a topographic map
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Resources
Digital doc Topographic map of Yarra Yarra Creek Basin (doc-31343)
Interactivity Recognising land features (int-3144)

Video eLesson How to recognise land features (eles-1648)

2.3.3 Letmedoit

Complete the following activities to practise this skill.

2.3 ACTIVITIES
1. Use FIGURE 2, the map of Yarra Yarra Creek Basin, New South Wales, to identify the following landforms.
¢ Ridge o Wide valley
e Very steep slope e Spot height of 635 metres
e Spur e Plateau
e Saddle
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2. Apply your skills to answer the following questions.
(@) Which slope of Morgans Ridge would be the most difficult to climb?
(b) What two natural features can be seen from Morgans Ridge to the east?
(c) What are the heights of the peaks on Morgans Ridge?
(d) Can you see the town of Holbrook from Wangoola? Explain your answer.
(e) What land features form part of Morgans Ridge?
Checklist
| have:
e identified patterns in contour lines
e recognised the major land features on a topographic map.
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2.8 SkillBuilder: Using positional language
2.8.1 Tell me

What is positional language?

Positional language uses compass points to locate places and provide
directions between places. A magnetic compass will always point

to north. All other directions are taken from this reference point. An
8-point compass — with points north, north-east, east, south-east,
south, south-west, west, and north-west — is standard in most
Geography books and atlases. A 16-point compass provides even
further detail.

FIGURE 1 An eight-point
compass

Why is positional language useful?

Positional language allows geographers to be accurate when giving
directions and locations of places. It avoids the confusion that can occur
with positioning if words such as left and right, up and down, top and
bottom are used. No matter what direction you are facing, compass
direction always remains the same, based around north.

2.8.2 Show me

How to use positional language
Model

FIGURE 2 A cartographer’s map of Holiday Island
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As we check in at the main building for our stay on Holiday Island, a guide explains the features of
the holiday resort. ‘You arrived at the pier, which is to our south-east. On the way to this building you
passed the paved poolside area, which is now to your south. There are four beach areas — the largest
is to the south, a small moon-shaped beach is to the west-south-west and the other beaches are to the
north-north-west and north-east across the open spaces. To the . . .’

You will need:
o amap (use FIGURE 2, subtopic 2.9)
e apencil
e tracing paper.

Procedure
Practising using the positional language of a 16-point compass can be done with any type of map such as in
an atlas, street map, topographic map, a plan, sketch or an image such as aerial images, oblique images and
satellite images.
Step 1
On the piece of tracing paper, draw a simple 16-point compass based on that shown in FIGURE 1. You will
need to add the following points: NNE, ENE, NNW, WNW, SSE, ESE, SSW, WSW. Ensure that you mark
the centre of the compass with a dot.
Step 2
Place the centre of the 16-point compass (the dot) on the point of origin from which a direction is being
given. Ensure that north is in the vertical position. On all maps/images, unless an indicator determines
otherwise, north is assumed to be vertical (i.e. pointing to the top).

For example, to discover that place A is north-north-west of place B, the direction is taken from place B,
so the centre of the compass should be on place B.
Step 3
Read the compass direction from the centre dot to the place identified and write down that direction.
Step 4
The placement of the centre of the compass must be moved for each individual direction required.

Resources

Video eLesson How to use positional language (eles-1649)

Interactivity Using positional language (int-3145)

2.8.3 Letmedoit

Complete the following activities to practise this skill.

2.8 ACTIVITIES

1. The completed example in TABLE 1 uses the map in FIGURE 3 (FIGURE 2 from subtopic 2.9) to show
directions from one place to another place.
In this example, you are at Kakadu National Park and you want to give a direction so that someone arrives
at Litchfield National Park.
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Copy the table below into your workbook. Using the map and your tracing paper compass, create five more
examples of positional language in the table. Ensure that you use a range of directions from your 16-point

compass.

TABLE 1 Examples of positional language

Kakadu National Park Litchfield National Park

West

Ask a class member to check your directions.

FIGURE 3 Map of Kakadu National Park
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2. Apply your skills to answer the following questions.
(@ In which direction from Katherine would you need to fly to get to Kakadu National Park?
(b) In what direction is Jabiru in Kakadu National Park from Darwin?
() In what direction is Jabiru from Pine Creek?
(d) If I was to drive from Katherine in a north-west direction, would | arrive in Jabiru or Darwin?
(e) I want to drive from Pine Creek to Jabiru. Describe the directions in which | would need to travel while on
the road.

Checklist
| have:

e drawn and labelled an accurate 16-point compass

e used the compass to indicate direction using positional language.
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2.11 Thinking Big research project: Karst landscape
virtual tour

Scenario

Karst environments are the topic of Indigenous Australian creation stories. They feature in their ceremonies
and are thought to have curative powers. Part of their mystique is that they predominantly exist underground
and are difficult to access. The Australian government is creating a display at the National Museum and
wants to include a diorama that showcases this environment and its connection to ‘The Dreaming’.

Task

Together with a partner you will create a virtual tour of a karst landscape that:
o showcases how the landscape was created from both the geographical perspective and Aboriginal
Dreaming stories
« includes a guided tour of a unique karst environment within Australia.
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Process

Open the ProjectsPLUS application for this topic and then click the Start new project button to enter
the project due date and set up your project group. Working in groups will enable you to share ideas,
store your research and collaborate on the finished product. Save your settings and the project will be
launched.

Check the assessment criteria before you begin.

Navigate to the Research forum, where you will find starter topics loaded to guide your research. You
can add further topics to the Research forum if you wish. When you have completed your research,
you can print out the Research report in the Research forum to easily view all the information you
have gathered.

Revisit the relevant subtopics and the suggested weblinks before branching out and conducting
additional research. Don’t forget to compile your bibliography as you progress through the task — use
the bibliography template in the Media centre.

Use internet research to find a series of images that will showcase the karst landscape and a map that
shows the location of karst environments in Australia.

Investigate and select a ‘Dreaming’ (creation) story related to the creation of the karst landscape, and
its importance to the Indigenous people in the region where the story originates.

Place your images into the diorama template and write a script that includes:

e the ‘Dreaming’ (creation) story

o key features of the karst landscape.

Record your script and attach the audio file to your diorama images.

Carefully check your timing to ensure that the audio and images are synchronised.

Submit your completed project and bibliography.
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= ProjectsPLUS Karst landscape virtual tour (pro-0168)
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2.12 Review

2.12.1 Key knowledge summary

2.2 Different types of landscapes
o Landscapes are influenced by factors such as climate, geographical features and latitude.
o The type of landscape that develops is determined by the mix of these factors.
o There are variations within landscapes and they are impacted by human activity.

2.4 The processes that shape landscapes
o Landscapes are continually changing; tectonic forces are at work to build landscapes, and processes
such as weathering and erosion wear them away.
o Human activity such as deforestation increases the rate of erosion.
o Soil varies across landscapes and ultimately determines the type of vegetation that a landscape
can support.

2.5 Underground landscapes
o Karst landscapes are found all over the world, predominantly in tropical regions.
o Karst forms where slightly acidic water filters through soluble bedrock, such as limestone, forming
hollows and caves beneath the surface of the Earth.
o The largest arid limestone karst cave system is located on Australia’s Nullarbor Plain.

2.6 Australian landforms
o Australia is an ancient landscape and has undergone many changes over millions of years.
o Tectonic forces have uplifted the land, creating mountain ranges. The landscape was been worn away
and sculpted by the processes of weathering, erosion and deposition.
o Australia has also migrated, so that its climate and vegetation are vastly different to what they were
millions of years ago.

2.7 Landforms of the Pacific
o The Pacific Ocean makes up almost one-third of the Earth’s surface and is dominated by three major
island groups.
o The islands within these major groups are classified as low islands and high islands.

2.9 Cultural significance of landscapes
o Indigenous Australians have been in Australia for around 60 000 years and have a close bond with
the land.
o The Australian landscape is culturally significant to Indigenous Australians and their ancient beliefs
conflicted with those of the European settlers.
o Addressing the competing needs of culture and resources involves striking a delicate balance.

2.10 Preserving and managing landscapes
o The World Heritage List ensures that places of natural and cultural significance are preserved and
managed so they are not lost for future generations.
o Australia has several sites that are culturally significant and also considered natural wonders, such as
the Artesian Range.
o The inaccessible nature of the Artesian Range has protected it from human activity, however, it is
threatened by introduced species.

2.12.2 Reflection

Complete the following to reflect on your learning.
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2.12 ACTIVITIES

Revisit the inquiry question posed in the Overview:

From oceans to deserts to cities, what exactly are landscapes and how is each one unique?

1. Now that you have completed this topic, what is your view on the question? Discuss with a partner.
Has your learning in this topic changed your view? If so, how?
2. Write a paragraph in response to the inquiry question, outlining your views.

Resources

eWorkbook Reflection (doc-31344)
Crossword (doc-31345)

Interactivity Introducing landforms and landscapes crossword (int-7595)

KEY TERMS

aquifer a body of permeable rock below the Earth’s surface that contains water, known as groundwater
archaeological concerning the study of past civilisations and cultures by examining the evidence left behind,
such as graves, tools, weapons, buildings and pottery

coral atoll a coral reef that partially or completely encircles a lagoon

deposition the laying down of material carried by rivers, wind, ice and ocean currents or waves

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

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

escarpment a steep slope or long cliff formed by erosion or vertical movement of the Earth’s crust along

a fault line

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

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

hunter-gatherers people who collect wild plants and hunt wild animals rather than obtaining their food by
growing crops or keeping domestic livestock

islet a very small island

lagoon a shallow body of water separated by islands or reefs from a larger body of water, such as a sea
mantle the layer of the Earth between the crust and the core

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

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

sediment material carried by water

soluble able to be dissolved in water

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.

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.

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.

transportation the movement of eroded materials to a new location by elements such as wind and water
weathering the breaking down of bare rock (mainly by water freezing and cooling as a result of temperature
change) and the effects of climate
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3 Landscapes formed by water

3.1 Overview

From gentle rain to rushing rivers, how does simple water form and transform landscapes?

3.1.1 Introduction

Water is one of the most powerful agents in
creating landscapes. If you have ever been caught
outside in a heavy downpour, walked through

a fast-flowing creek, or been dumped in the

surf, then you have felt and seen the energy of
flowing water. It can knock you off your feet,
move buildings and carve huge holes in the Earth’s
surface. Landscapes created by water are found
everywhere.

Resources

eWorkbook Customisable worksheets for this topic

Video eLesson Landscapes sculpted by water (eles-1624)

LEARNING SEQUENCE
3.1 Overview
3.2 Landscapes formed by water
3.3 Coastal erosion

3.4 Which coastal landforms are created by deposition?

3.5 Managing coasts
3.6 Indigenous use of coastal environments
3.7 Comparing coastal landforms
3.8 How do | undertake coastal fieldwork?
3.9 SkillBuilder: Constructing a field sketch
3.10 How does water form river landscapes?
3.11 Managing river landscapes
3.12 Landscapes formed by ice
3.13 SkillBuilder: Reading contour lines on a map

3.14 Thinking Big research project: Coastal erosion animation

3.15 Review

only

only only only

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses

to every question, select your learnON format at www.jacplus.com.au.
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3.2 Landscapes formed by water
3.2.1 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, sculpting the imposing coastal landforms we see around the
world. In cold climates, compressed snow in glaciers works like a 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.

FIGURE 1 How is the flow of water changing this landscape?

As you learned in topic 2, landscapes are predominantly changed or created by two processes: erosion
and deposition. Through erosion, water can carve through rock — reducing once-mighty cliffs to lowly
sea-stacks. Through deposition, water creates beaches, spits and sand dunes as it carries sand across the
oceans of the world. In FIGURE 1 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.

As water makes contact with landscapes, it can

. . FIGURE 2 The Twelve Apostles in Port Campbell
change the shape and size of its features or landforms HEra ! >

National Park, Victoria. How might the potential

(FIGURES 1 and 3). The coastal landscape that you for erosion change along this coast if the waves

see today is not the same as it was hundreds or were larger and it was high tide?

thousands of years ago. FIGURE 2 is a photo of the Stacks show where the Current coastline
coastline used to be. /

Twelve Apostles, located on the south-western coast of
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 collapsed 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.

48 Jacaranda Geography Alive 8 Victorian Curriculum Second Edition



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

Glaciers of frozen water slowly flow from permanent Waterfalls form when water quickly pours over hard
snowfields, eroding mountain slopes. rock eroding the weaker rock underneath.
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Caves form by water

flowing underground. On flatter land, rivers slow

down, often meandering,
depositing material around
the banks and on floodplains.

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

3.2 INQUIRY ACTIVITY

Use your research skills to create a list of world water facts on the following:
a. the biggest glacier

b. the longest river

c. the biggest wave

d. the highest waterfall

e. the widest river

f. the biggest ocean

g. a world water fact of your choice.

Show on a map where each is located. Classifying, organising, constructing

3.2 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.2 Exercise 1: Check your understanding
1. GS1 Landscapes are in a state of continual change.

(@) Which two natural processes powered by water are most responsible for continually changing

landscapes?

(o) How are these two processes linked?
. GS2 Where would FIGURES 1 and 2 be placed on the landscape depicted in FIGURE 3? Explain.
. GS2 Explain how the water cycle and the formation of landscapes are interconnected.
4. GS4 Draw your own copy of the diagram shown in FIGURE 3. Make sure that you included your own versions

of the annotations as well.

5. GS1 Of the two processes discussed in this subtopic, which is the most powerful — erosion or deposition? )

W N
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3.2 Exercise 2: Apply your understanding

1. GS2 Many landscapes change rapidly; for example, the Twelve Apostles.

(@) Describe another example of a landscape that has been shaped by the power of water.
(b) Do you think the changes to the landscape have been positive or negative?
(c) To what extent should people try to stop the changes caused by water?

2. GS2 Water can be considered one of the most important architects of desert landscape features. After
looking at the images in this subtopic, try to explain how you think water can change the landscapes of arid
or desert environments.

3. GS6 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.

4. GS2 Think back to the last time you visited a coastal environment. What features were prominent in the
environment you visited? What processes were responsible for the creation of these features?

5. GS6 Erosion and deposition are two processes that can transform coastal landscapes. Describe an
additional way in which coastal landscapes can be changed.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

3.3 Coastal erosion

3.3.1 How do waves change an environment?

The coast is the zone or border between land and ocean. It is in this collision zone that the movement of sea
water and the impact of the ocean on the land together create coastal landscapes. Coastal landscapes have
landforms that are common to coastlines in different places around the world because they are built up or
worn away in similar ways.

Before we investigate the different types of coastal landforms that exist, we need to first understand
the processes which shape these landforms. Coastal erosion is mostly caused by the continued presence
of waves in an environment. Waves are caused when the wind blows over the ocean. The size of a wave
depends on the strength of the wind and the distance the wind has been blowing (referred to as the ferch).
A strong wind and a long fetch will result in a powerful wave with a high degree of erosive potential. These
waves are called destructive waves and they are involved in creating landforms by erosion. A gentle wind
and a small fetch will create less powerful waves known as constructive waves. While these waves are not
involved in erosion, they do create depositional landforms (see subtopic 3.4).

Next time you are walking along a beach, stop to check whether the waves in this environment are
constructive or destructive. You can do this by analysing the strength of the swash and backwash. As a
wave hits the shore it sends water (as well as sand, shells and other debris) onto the beach. This is called
the swash. Water is then pulled back into the ocean by gravity in what is known as the backwash. If the
swash is more powerful than the backwash, the waves are constructive and you should see depositional
landforms. If the backwash is more powerful than the swash, the waves are destructive and you should see
more landforms which have been caused by erosion. The structure of constructive and destructive waves
can be seen in FIGURE 1.

Coastal landforms are not solely created by the power of waves. Rainfall and constant strong winds can
also influence the appearance of coastal landforms. For example, after a puddle of rain water evaporates, it
leaves behind salts and minerals which can interact with rocks. This can lead to scarring of the rock surface
and, over time, deep crevasses can be formed. Other physical processes can also greatly affect the coastal
landscape; for example, the tectonic force of earthquakes and volcanoes; changing sea levels; and human
activities such as building roads, ports and houses, and damming rivers.

Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
o Investigate additional topics > Oceans and coasts > Coastal processes
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FIGURE 1 Comparing constructive and destructive waves

A destructive wave exerts significant force down
onto the beach as its small but powerful

swash hits the sand. The strong swash of a constructive
wave carries a significant amount of
sand onto the beach as it breaks.

Sandbars cause the waves
to break and are often
present on beaches with

destructive waves.
The wave’s weak backwash cannot carry

the sand back into the ocean, leaving it on
the beach and helping to extend
the beach area.

Its strong backwash takes sand away
from the beach and back into the ocean.

Which coastal landscape features are created by erosion?
Features such as cliffs, headlands, bays, arches, caves, blow-holes and stacks are all landforms found along
an eroding coastline (FIGURE 2). These features are formed by wave action and rainfall, which attack the
cliffs and find points of weakness that are then eroded. Water running off a cliff face can carry eroded
material into the sea below. When waves hit the cliff face, they undercut the base of the cliff to form a
notch. As the notch increases in size it forms a cave and eventually the cliff gets undercut, becomes unstable
and falls into the sea.

Destructive waves can also alter a sandy coastline. They can remove sand from a beach, destroy the
vegetation on dunes, and remove management features designed to protect landscape features.

FIGURE 2 Coastal landforms created by erosion
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Resources

Interactivity Coastal sculpture (int-3124)
Google Earth Twelve Apostles

3.3 INQUIRY ACTIVITIES

1.

2.

Create an annotated diagram that explains the difference between swash and backwash.

Describing and explaining
Use internet resources to find a video or animation on coastal erosion or stack formation. Take note of the
process of erosion. Examining, analysing, interpreting

. In small groups, create your own claymation or stop-motion movie, Prezi, or animated PowerPoint to show

the changes that happen to a cliffed coast eroding to form a notch, cave, arch and stack.
Classifying, organising, constructing

. Most Australians live within an hour’s drive of the coast, and many people either spend regular holidays on

the coast or move to the coast in their retirement, for a ‘sea change’. How might the continually changing
coastal landscape (as seen in FIGURE 2) affect coastal housing and popular holiday places? Brainstorm this
with a small group. Evaluating, predicting, proposing

. Using a sketch map, identify how several of the changes identified in question 4 might affect the coastal

landscape of your favourite beach. Evaluating, predicting, proposing

. Rising sea levels, whether they are a naturally occurring process or have resulted from human activity, will

affect coastal landscapes. Use a diagram, with annotations, to explain how rising sea levels could change
two of the landforms illustrated in FIGURE 2. Describing and explaining

3.3 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.3 Exercise 1: Check your understanding

1.

5.

GS1 What is a coast?

2. GS1 What are three physical processes that have influenced the creation of coastal landforms?
3.
4. GS1 Place the following landforms in the order in which they would be created:

GS1 What are three human activities that have influenced the creation of coastal landforms?

(@) arch, cave, headland, stack
(b) blowhole, cave, cliff.
GS2 Explain the difference between constructive and destructive waves.

3.3 Exercise 2: Apply your understanding

1.

2.
3.

GS2 Find an image of a sandy coastline that has recently been affected by destructive waves. Explain the
process that has occurred. Use the terms swash and backwash in your explanation.

GS1 What does the construction material that is deposited on a beach consist of?

GS6 Do you think people will still feel the same way about a coastal landscape such as the Twelve Apostles
when only two or three are still standing? How might the changing landscape affect the value or pleasure
people get from visiting this place? Write a short paragraph to comment.

. GS6 Destructive waves are bad for all coastal environments and as such, management techniques should

be used to minimise their impacts. Do you agree or disagree with this statement? Justify your response.

. GS6 Should we try to protect coastal landforms like the Twelve Apostles or should we simply let nature run

its course?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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3.4 Which coastal landforms are created by
deposition”?
3.4.1 How are depositional coastal landforms formed?

As we learned in subtopic 3.3, not all waves are destructive. Though they lack the sheer force of
destructive waves, constructive waves still have an important role to play in the creation of coastal
landforms. The movement of these waves towards the land is more likely to push material such as sand
and shells and deposit them on the beach, building new coastal features.

A beach is a good example of a depositional coastal landform (FIGURE 1). Sand has been deposited and
built up over a period of time. Constructive waves build coastal landscape features by repositioning wave-
born materials to also create spits, sand dunes and lagoons.

FIGURE 1 Depositional landforms: coastal landforms created by deposition

The coastal features created by deposition can be created only when material is brought onshore by the
swash of constructive waves. The construction material is in the form of sand, shells, coral and pebbles. The
source of the construction material may come from eroding cliffs, from an offshore source, or from rivers
which, when they enter the sea, dump any material they were transporting.

This construction material is then shaped by prevailing winds. FIGURE 2 illustrates the cross-section of a
beach formed when there is plenty of sand being pushed onshore by the swash. This construction material is
dried by the sun and blown inland to create dunes.

FIGURE 2 The formation of sand dunes
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Beach material can also be shifted by waves, which get their energy from the wind. The wind influences
or directs the angle that waves move towards the coast. Waves come from the direction of the prevailing
wind. This means that waves often move towards the shore at an angle, and their swash pushes any material
they are carrying onto the beach at an
angle. As the backwash of the wave returns
to the sea, its path takes the shortest
possible route down the beach towards the
water. This action is known as longshore
drift, and it is shown in FIGURE 3.
Longshore drift moves material along the
beach in a zigzag pattern that follows the
direction of the prevailing wind. Longshore
drift moves sand along the beach and
creates spits and bars. If the prevailing
wind changes direction, then so does
the direction of longshore drift.

FIGURE 3 The process of longshore drift
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3.4.2 CASE STUDY: The Murray mouth, South Australia

The Murray River is Australia’s most important river and the world’s sixteenth longest river.

When water for home use and irrigation in the Murray—Darling Basin is not balanced by rainfall, the
amount of water that reaches the river mouth decreases. This means that the deposition of longshore drift
is stronger than the trickle of water reaching the mouth. To keep water flowing out to sea at the mouth of the
Murray, the area has undergone a dredging program. This involves removing excess sand from areas where
longshore drift has blocked the mouth of the river. The first dredging program ran from 2002 until 2010,
when it was deemed that the area was healthy enough without the assistance of dredging. During this time,
over 6.5 million tonnes of sand was removed! Unfortunately, the health of the river system has worsened in
recent years and dredging officially restarted in 2015.
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3.4 INQUIRY ACTIVITIES

1. Draw a sketch of the tombolo shown in FIGURE 4. Describing and explaining
2. Use your atlas and the internet to locate and name places in Australia that have the following coastal
landforms: a spit, a beach with dunes, a bay, a headland (point, cape or promontory) and an estuary. Find
four examples of each landform and mark them on a map. You could create a Google map of your results,

with links to images of each feature. Classifying, organising, constructing
3. Research water use in the Murray-Darling system and discuss how this may impact the water flow at the
mouth of the Murray River. Evaluating, predicting, proposing

3.4 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.4 Exercise 1: Check your understanding

1. GS1 Where does the material come from that builds beaches?

2. GS2 The formation of sand dunes cannot happen unless there is plenty of sand in the swash to allow
them to grow. Use the information in FIGURE 2 to provide the evidence for you to agree or disagree with
this statement.

3. GS2 How is weather involved in the formation of sand dune environments?

4. GS1 Describe the process of longshore drift.

5. GS2 Explain two ways in which the wind can help shape beach environments.

3.4 Exercise 2: Apply your understanding
1. GS5 Study FIGURE 3.
(@ In which direction is sand moving on the beach?
(b) How will this beach change if the longshore drift continues in this direction?
(c) Redraw this diagram to show how the movement of sand along this beach would change this
environment if the prevailing wind changed to come from the south-west. 3

TOPIC 3 Landscapes formed by water 55



2. GS6 Referring to FIGURE 2, sketch a new diagram to show what you think would happen to these sand
dunes if a fire destroyed the vegetation on the foredune.

3. GS2 Describe how coastal landforms are the result of interconnections between the sea and the
atmosphere.

4. GS6 If it was a windy day, where on the beach or dune would it be best to take shelter? Explain your answer.

5. GS6 Why did the Murray mouth need to be dredged and do you think this procedure will need to happen
again in the future?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

3.5 Managing coasts

3.5.1 How can a coast be managed?

It is possible to reduce or slow the change to coastal landscapes if we understand the physical processes
and human activities that cause it. While it is not possible to change the speed and direction of the wind
or the number of months each year when destructive waves reach a shoreline, it is possible to redistribute
or trap the sand shifted by storm waves or longshore drift. It is also possible to protect coastal houses and
roads using barriers to reduce the direct impact of waves.

Coastal management techniques are commonly divided into two main categories — hard engineering
strategies and soft engineering strategies. Hard engineering strategies typically involve using physical
structures to control the effects of natural processes. Sea walls, groynes, gabions and breakwaters are all
examples of hard management techniques. What is interesting about these kinds of strategies is that, over
time, they can often create problems that are more severe than the ones which they were trying to solve.
Let’s use a seawall as an example.

Look at FIGURE 1. As waves hit the shore in
this area, they removed sand from the beach
and decreased the stability of the dune system.
Concerned that the dunes would eventually be \
washed away completely, the local council decided )
to build a sea wall. Although the wall succeeded
in protecting the dune, its presence inadvertently
caused another management issue. As you can also
see in the photograph, there is no sand in front
of the sea wall. Before the wall existed, waves
did indeed remove sand from the beach and dune
system. However, they also replenished the sand
over time in a natural cycle. The presence of the
wall has interrupted this natural cycle, eventually
resulting in the complete loss of beach area in front
of the wall. This is just one example of how hard
engineering strategies can often cause long-term
issues in coastal environments.

Due to the issues that often arise from hard engineering strategies, many of the strategies we see used
today involve soft engineering techniques. Taking a more sustainable approach to coastal management,
these strategies commonly use natural processes instead of permanent physical infrastructure. Instead
of building a sea wall, Bayside Council (responsible for Brighton Beach) could have revegetated the
dune system to improve its stability. Dune revegetation is a common soft engineering strategy that
involves planting natural grasses and shrubs. As these plants grow, their roots help bind the sand together,
halting erosion.

FIGURE 1 Sea wall at Brighton Beach
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3.5.2 CASE STUDY: Managing Adelaide’s living beaches

The problem: The beautiful sandy beaches closest to Adelaide are under constant threat from erosion.
FIGURE 2 identifies the problem. For the past 7000 years the beaches south of Adelaide have been eroding,
and the prevailing winds from the south-west have driven this material northwards.

This longshore drift has
removed material from the
south and relocated it in
North Haven, where a
peninsula has grown and a
large dune system has been
created. For the past 30 years
the beaches in the south
have been replenished by
adding truckloads of sand.
The plan is to find a better
way to manage Adelaide’s
beaches by reducing the
cost of moving sand.

The solution: Adelaide’s
Living Beaches Strategy.
FIGURE 3 illustrates the
solution. Although sand will
still need to be recycled from
north to south, the plan is
to use a pipeline instead

FIGURE 2 The movement of sand northwards along the Adelaide

Metropolitan coastline

N
Key
W-I_E J/ | e Natural sand
Outer Harbor, movement
S North Hav K
150 000 m?
per year aphore
Sand supply from
seagrass die-off =
approximately /),«f‘f" A/DEI;AIDE

100 000 m?3 per year
30 000-40 000 mx

per year

/ 40 000-60 000 mSI

200 000 me every PerYear
two years by

dredging
5000-10 000 m? /

per year

lE\)Nest Beach

‘s Brighton

GULF ST VINCENT « Port Stanvac

0 10 20 km

Adelaide coastline last 7000 years

BP= before present

Addition of sand has
moved the beach and
peninsula northward
during the last 7000
years

4 b -~ s B
pl morl"ens and
Al ke Sturt

4 Flood Plain
de ale ke

Major sand \
movement

northward

A -
(¥

Original lagoon and
coastal swamp behind
coastal dune barrier

—

Predominant erosion
during last 7000 years

Original beach
ridge 7000 years

P
Present
~ coastline

e
S

0 10 20 km

Source: Spatial Vision

of trucks to do most of the transportation. The pipeline will extend along the coast and will send sand back
to the southern end of the beach. FIGURE 4 shows sand being discharged at the southern end of the beach. A
series of structures such as breakwaters and groynes will be built in several places to trap sand at important
locations. Fewer trucks will be used, and it is expected that the cost of beach restoration will be reduced.

FIGURE 3 Adelaide’s Living
Beaches Strategy

FIGURE 4 Piping sand from north to south along Adelaide’s
beaches
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DISCUSS

The impacts of so-called hard management techniques are far too severe to be used in coastal environments and
only soft management techniques should be considered. Discuss this statement in small groups and then report
back to the class.

[Critical and Creative Thinking Capability]

3.5.3 Do coastal management strategies always work?

An integrated strategy like the one designed for Adelaide’s beaches has a much better chance of protecting
existing coastal landscapes (particularly the beaches) and structures built nearby, because it has taken into
account the prevailing wind conditions, as well as the movement of sand. If a structure like the groyne

in FIGURE 5 is built on a beach, it will certainly trap sand on the side that interrupts the direct flow of the
longshore drift. But this structure will also

reduce the flow of sand to beaches further along the FIGURE 5 A groyne and rock barrier protect a
coast, on the other side of the groyne. Building a sea sandy beach i”_ Wales, United Kingdom.

wall or breakwater may interrupt the flow of longshore ’
drift and actually silt up the mouth of the harbour it is
protecting. A sea wall can deflect the power of waves
and increase erosion on an unprotected part of the
nearby coast, or reduce the erosion of material from a
cliff face that had been replenishing sand on the local
beaches. Coastal management is quite a tricky issue. Do
you manage to protect the existing coastal landscape or
do you manage to allow the action of wind and waves to
create a naturally evolving landscape?

Groyne

Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions
» Investigate additional topics > Oceans and coasts > Managing coasts

3.5 INQUIRY ACTIVITIES

1. Research another example of coastal landscape management. Identify why the management strategies were
put in place and comment on their success. Examples of places that would be good to research include
Cape Woolamai, the Gold Coast, Melbourne bayside beaches, Polder coastline of the Netherlands, Bondi,
Cottesloe, Venice Beach or Waikiki. Examining, analysing, interpreting
2. Imagine that you own a holiday house that is built on coastal dunes within 15 metres of the beach. After a
powerful storm, the beach in front of your house is eroded and your house is now only five metres from the
sea. What are your options? Work out a series of strategies that you could implement which may save your

house from falling into the sea. Include diagrams to illustrate your plan. Evaluating, predicting, proposing
3. Ildentify the strengths and weaknesses, for your house and your neighbours’ houses, of the management
proposal you created to answer question 2. Evaluating, predicting, proposing

4. Refer to this and the previous subtopic to make a list of all the uses that can be made of coasts. List these
across the top and side of a large table to create a matrix. Now place a tick in the grid where the uses are
compatible and a cross where they are not. Choose two incompatible uses from your completed table and
work with a partner to develop three criteria that will decide on one use over another.

Classifying, organising, constructing

5. Draw a diagram to explain how groynes and sea walls help to manage or protect a coastal landscape. Refer
to FIGURE 3 in subtopic 3.4 to help with your diagram. Describing and explaining
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3.5 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.5 Exercise 1: Check your understanding

1. GS1 How do groynes and sea walls help to manage or protect a coastal landscape?

2. GS1 Discuss the two main types of coastal management techniques. Ensure that you explain how
they differ.

3. GS2 What problem do sea walls usually attempt to solve?

4. GS2 Describe one situation in which you would use a hard management technique instead of a soft
management technique.

5. GS2 Describe one situation in which you would use a soft management technique instead of a hard
management technique.

3.5 Exercise 2: Apply your understanding

1. GS2 Describe what will happen to Adelaide’s southern beaches if they stop being replenished with trucks
of sand.

2. GS2 Refer to FIGURE 2. Describe the changes that have occurred to Adelaide’s coastline over the past
7000 years.

3. Refer to FIGURES 3 and 4. Describe the changes the Living Beaches Strategy has made to the Adelaide
coastline and the reasons for these changes.

4. GS2 Draw a diagram to demonstrate how a sea wall is supposed to work.

5. GS2 Draw a diagram to demonstrate how revegetation could be used instead of a sea wall.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

3.0 Indigenous use of coastal environments
3.6.1 How did Indigenous Australians use coastal environments?

Indigenous Australians have been using coastal environments for at least 65 000 years. During this time
they learned to manage their resources and practised careful and deliberate environmental management

techniques. Although the coastal environments we see in Australia today are dramatically different to those

used by the first Australians, some archaeological evidence of Indigenous coastal land use does still exist.
Scattered across coastal
environments throughout Australia
are thousands of fascinating
archaeological sites which allow us
to examine Indigenous Australian
land use. These sites are called shell
middens and contain the remains of
shellfish, bones and sometimes stone
tools (see FIGURE 1). Shell middens
can be found across Australia but
are particularly common in New
South Wales, Victoria and Tasmania.
Shell middens are usually located
in scrubland behind sand dunes or
in other sheltered positions along a
coastline. Aboriginal people used
middens to both store and cook their food, as suggested by the presence of heavy amounts of ash and
charcoal at these sites. We can use the carbon in these remains to establish the age of individual sites. The
oldest Victorian shell midden is located at Cape Bridgewater and was used over 12 000 years ago!

FIGURE 1 Shell midden on the Tarkine coast, Tasmania
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While shell middens provide us with important archaeological evidence, they also play an important
role in the lives of Indigenous communities today. Physical links to Indigenous heritage are rare and shell
middens provide Australian Indigenous peoples with tangible connections to their past. As shell middens
are usually situated in delicate and dynamic coastal environments, it is vital that we preserve the historical
and cultural significance of these sites.

3.6 INQUIRY ACTIVITY

Shell middens are one example of an Indigenous archaeological site. Use the internet to find another type of
Indigenous archaeological site in Australia. Identify and describe the site and explain why it is historically and
culturally significant. Describing and explaining

3.6 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.6 Exercise 1: Check your understanding

1. GS1 What is a shell midden?

2. GS1 Where can Victoria’s oldest shell midden be found and how old is it?

3. GS2 Why are shell middens important to contemporary Indigenous communities?

4. GS2 In which locations were shell middens found?

5. GS5 What evidence is there in the middens that suggests Indigenous Australians cooked their food?

3.6 Exercise 2: Apply your understanding

1. GS2 Most shell middens are found within a few kilometres of a coastline. Why would this location make
these sites vulnerable?

2. GS6 Suggest a way that we could protect and preserve shell middens.

3. GS6 Suggest how shell middens could be used to boost tourism in regional areas.

4. GS6 Develop a proposal to the local member for Cape Bridgewater that the shell midden site should be
nominated as a location of cultural significance.

5. GS5 Some middens have been found far from current coastal areas. Suggest how this is possible.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

3./ Comparing coastal landforms
3.7.1 How do coastal landforms differ?

Although coastal landforms can be similar in different parts of the world, they can also be very
different. Some differences are climatic and some are geomorphic. Coastal landscapes are created by the
interconnections between the sculpting power of the
oceans, coastal topography and the material that is
available to sculpt.

Limestone stacks, such as the Twelve Apostles in
Victoria (FIGURE 1, subtopic 3.2), have been shaped
by the power of the Southern Ocean. Similar stacks
have been formed by the erosive power of the waters
off the coast of Thailand (FIGURE 1) and along the
Portuguese and Welsh coasts. We can also compare
two regions that feature coastal lake environments —
Gippsland Lakes in south-eastern Victoria and the
Icelandic Vatnajokull glacier.

FIGURE 1 Ko Tapu rock near Phuket, Thailand
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The Gippsland Lakes are a network of coastal lakes and lagoons fed by six rivers but they are often
cut off from the sea by a barrier of silt. The Gippsland Lakes are at the mouth of the Mitchell, Avon,
Thompson, Latrobe, Nicholson and Tambo Rivers. When there is little rainfall, the rivers flow slowly and
deposit sediment in the lakes. This, along with the longshore drifting of the sea current in Bass Strait,
creates lakes by moving sediment to seal the lakes with offshore barriers. After heavy rainfall the level of
water in the Lakes rises and the barrier breaks, allowing access of fresh water to the sea and salt water into
the Lakes. This lake system had an artificial entrance cut by humans in the late 1800s to allow fishing boats
into and out of the Gippsland Lakes and to reduce the chance of algal blooms.

In south-eastern Iceland the melting Vatnajokull glacier (FIGURE 2) flows into the Atlantic Ocean through
a glacial lake.

FIGURE 2 Jokulsarlén Glacier Lagoon, Iceland

This glacier once flowed directly into the sea, but a warming local climate has meant that the glacier’s
snout is now 1.5 kilometres inland. The melting ice has created the large 18-square-kilometre glacial lake
named Jokulsarlon. Since the climate is cold and the sunshine has little heat, the large chunks of ice that
fall from the glacier remain as slowly melting icebergs. These icebergs float in the lake until they become
small enough to roll down a channel into the sea. During winter the lake freezes and traps the icebergs until
the summer thaw. Humans have created a narrow channel to link Jokulsarlén with the sea. This channel is
designed to reduce the chance of summer floods and to protect the major highway that brings tourists to this
beautiful place.

These two coastal lakes have formed in very different places, with different climates, but the geomorphic
process of deposition has meant that human intervention has been required to allow their waters to flow into
the sea.

3.7 INQUIRY ACTIVITIES
1. (@) Use the internet to collect at least six images of limestone stacks from different places in the world.
(b) Attach these images to a Google map to create a global distribution of limestone landscapes.

(c) Describe the similarities and differences between the images. Comparing and contrasting
2. Look at a map of the Gippsland Lakes. Predict how they might look if part of the barrier washes away during
a huge storm. Draw a sketch map to explain your answer. Evaluating, predicting, proposing
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3.7 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.7 Exercise 1: Check your understanding

1. GS1 What material are the Twelve Apostles and Ko Tapu rock both made from?

2. GS2 How has climate changed the entrance of the Vatnajokull glacier into the sea?

3. GS2 Describe the way that the geological process of deposition has changed the Gippsland Lakes and
Jokulsarlon.

4. GS1 How was the Gippsland Lakes area formed?

5. GS2 What are the key similarities between the Gippsland Lakes and Jokulsarlén?

3.7 Exercise 2: Apply your understanding

1. GS6 The Vatnajokull glacier is expected to have melted within 80 years. What might this place look like
when there is no longer a glacier? Draw a sketch map to explain your answer.

2. GS6 Look at a map of the Gippsland Lakes. Predict how they might look if part of the barrier washes away
during a huge storm. Draw a sketch map to explain your answer.

3. GS5 Explain how rainfall (or the lack of rainfall) can influence the appearance of the Gippsland Lakes region.

4. GS2 How have humans changed the Gippsland Lakes region and Vatnajokull over time?

5. GS6 What are the major threats to the two regions mentioned in this subtopic? How can these regions be
managed to avoid these threats?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

3.8 How do | undertake coastal fieldwork?
3.8.1 Your fieldwork task

The best way to understand the physical processes and human activities that affect a specific coastal
landscape is to visit it. A fieldwork activity will allow you to put the knowledge you have gained
in the classroom into practice. Your fieldwork will also allow you to enjoy the coastal landscape in
magnificent 3D.

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?

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
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information using data logging equipment, a GPS locator, weather recording equipment and notepads. Your
group should decide what equipment is the most practical and relevant 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.

o Always record the location of the information on your map.

o Take photos of the coastal landscape, including the landforms and human structures.

e Measure distances and heights.

o 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.

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

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.

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.

Does the backwash appear to
be stronger than the swash?

Is there evidence of material
that has been eroded from
Who uses the beach? Find somewhere else?
evidence (e.g. signs, tracks

and litter).

Features of a coastal
landscape
Once at your fieldwork site,

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

add the extra natural and human :
wind and temperature.

features you can now identify to

Have structures worked to el BT

protect the coast? Sketches or
photos can provide evidence.

Note the change in the height of
the tide between the time you
arrive and when you leave.

Is there evidence of

Are there areas where sand has Has deposition ; PSS
been built up? Measure the What'type il been influenced constructive wave actloq.
: material is the Photograph or sketch this,
width of the sand at several beach made of? by human locating and labelling it on
locations. Locate on your map. features? your map.
FIGURE 2 Investigating the rocky shores of a FIGURE 3 Students on a fieldwork trip,
coastal landscape measuring the slope of a sandy beach.
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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.

There are many ways that you could present this information. Your fieldwork report could be presented
as a poster, website, PowerPoint presentation, booklet, blog, movie, news report or podcast. Consider using
Google Maps and uploading images of the sites you visited. You will need to present the data you collected
and describe your findings.

FIGURE 4 Field sketch
Field skefel~, .:FF 'El..fjfr\ls* ?y?ad'\
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Seece = Feduork .
7/2f 17
Source: Alex Rossimel

3.9 skilBuilder: Constructing a field sketch

only

What are field sketches?

Field sketches are drawings completed during fieldwork — T
geography outside the classroom. Field sketches Boardwalk to protact the area

. from further erosion and for
allow a geographer to capture the main aspects of safety of visitors, Pulpit. Rock (a stack) Crumbiing imestons

landscapes in order to edit the view, focusing on — i oo 7\ >
AN

the important features and omitting the unnecessary 5/ /,/
information. / W 7

Select your learnON format to access:

e an overview of the skill and its application in
Geography (Tell me)
e avideo and a step-by-step process to
explain the skill (Show me)
e an activity and interactivity for you to practise the
skill (Let me do it)
questions to consolidate your understanding of the skill.

| Cape Schank and Pulpit Rock
from the path down. Mar ‘96
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Resources

Video eLesson SkillBuilder: Completing a field sketch (eles-1650)
Interactivity SkillBuilder: Constructing a field sketch (int-3146)

3.10 How does water form river landscapes?
3.10.1 Moving water

Erosion, transportation and deposition are the key processes through which rivers are able to sculpt
landscapes. Some rivers, such as the Gordon River in Tasmania, are perennial; some, such as Coopers
Creek in Queensland, are intermittent; others, such as the Colorado River in the United States, have eroded
amazing landforms like the Grand Canyon.

Water is always on the move. It evaporates and becomes part of the water cycle; it rains and flows over
the surface of the Earth and into streams that make their way to a sea, lake or ocean; and it soaks through
the pores of rocks and soil into groundwater.

FIGURE 1 Rivers of the world: the longest river on each continent

- Nile River (Africa)

—— Amazon River (South America)

—="_ Yangtze River (Asia)

Mississippi-Missouri (North America)

Murray-Darling (Australia)

Volga River (Europe)

I I I I I I I
0 1000 2000 3000 4000 5000 6000 7000

Kilometres

3.10.2 River systems and features

A river is a natural feature, and what we see is the result of the interaction of a range of inputs and
processes. All parts of the Earth are related to the formation of river landscapes. This includes the
lithosphere (rocks and soil), the hydrosphere (water), the biosphere (plants and animals) and the atmosphere
(temperature and water cycle). Changes can happen quickly or over a very long period of time. Changes at
one location along a river can have an effect at other locations along the river.

Water flows downhill, and the source (the start) of a river will be at a higher altitude than its mouth (the
end). As the water moves over the Earth’s surface, it erodes, transports and deposits material.

The volume of water and the speed of flow will influence the amount and type of work carried out by a
river. A fast-flowing flooded river will erode enormous amounts of material and transport it downstream.
As the speed or volume of the water decreases, much of the material it carries will be deposited. Rivers are
commonly broken into three main sections — the upper, middle and lower course. Different processes and
different types of landforms can be found in each section. Let’s examine these sections more closely to see
exactly how rivers work.
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FIGURE 2 A river system

. Meanders
River
formation

Floodplain

Tributary

Lower course

Upper course
A river gathers its water from a region known as a drainage basin or catchment (see FIGURE 3). The

boundary of this region is identified by mountains, hills or any land that is higher than the surrounding

area. This is often referred to as the watershed and it is the point that determines the direction of the river.
Within this region, water collects in small depressions in the ground (rills), which eventually become larger
streams. Finally, these streams (also known as tributaries) combine to form the main trunk of the river itself.

FIGURE 3 The watershed and catchment, or drainage basin of a river system

e h : <
= 03 2 TN One drainage basin can contain
Y ~ many smaller drainage basins.

Source: Adapted from an image by RecycleWorks www.RecycleWorks.org
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Water moves quickly along the upper course of a river is it makes its way from areas of higher elevation
to areas of lower elevation. The faster the flow of a river, the more power it has and the more erosion it
causes. It is common to see waterfalls, plunge pools and rapids along the upper course of a river.

FIGURE 4 A waterfall

Waterfall retreats.

Hard rock

Overhang

Middle course

Plunge pool

Ridges of hard
rock create an
uneven slope.
This creates
rapids.

A river will naturally follow the topography of the surrounding area. As the land flattens out, a river will
stretch into long sweeping turns known as meanders. Here, the energy of the fast-flowing river we saw in
the upper course is converted and allows the river to carve a new path through the flatter landscape of the
middle course. Over time, a meandering river will change the path it follows, as some bends become more
obvious and others disappear. A meander that has been cut off is called an oxbow lake. In Australia we call

these billabongs.

During times of high rainfall, land on either side of the
middle course can become inundated as the river struggles to
contain excess water. Referred to as a floodplain, these areas
are highly suitable for agriculture. As floodwaters subside,
they leave behind the nutrient-rich sediment (alluvium) that
the river had been transporting since it left the upper course.

Lower course

As ariver enters the lower course it slows down again,
separating back into smaller streams called distributaries. The
remaining sediment carried by the river is deposited in an area
referred to as the delta. River deltas commonly take three
main shapes: fan shaped, arrow shaped and bird-foot shaped.
The shape of a delta is influenced by tides, waves and the
volume of sediment and water carried by a river. Sometimes a
river ends with a wide mouth where fresh water and salt water
can mix. This is known as an estuary.

FIGURE 5 The formation of a meander
and oxbow lake

DID YOU KNOW

Australia has no major river deltas as a result of the strong ocean currents surrounding the continent.
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Explore more with myWorldAtlas

D

eepen your understanding of this topic with related case studies and questions.
Investigating Australian Curriculum topics > Year 8: Landforms and landscapes > Fjords

Resources

Interactivity River carvings (int-3104)

Google Earth Mississippi Delta

3.10 INQUIRY ACTIVITIES

1.

After some rain, investigate an area of bare ground on a small slope near school or home. Sketch the pattern
that the rills have made. Identify the watershed and catchment for each rill.
Examining, analysing, interpreting

. Research and then sketch a diagram to show the course of the meandering Murray River. Mark in the course

that the river used to take. Predict and label where the next oxbow lake, or billabong, might form. Show the
possible future course of the river. Evaluating, predicting, proposing

. Produce a flowchart or animation to explain the formation of an oxbow lake, a delta, a waterfall or rapids.

Classifying, organising, constructing

. Using Google Earth or an atlas, find the Nile delta, the Ebro delta and the Mississippi delta. Draw a sketch

and write a short description of the shape of each delta, presenting your findings in a table.
Classifying, organising, constructing

. Research river deltas around the world. Discuss any common features between the different areas in which

the deltas have formed. Comparing and contrasting

3
G

.10 EXERCISES
eographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and

contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3

= W OO ON =

w

5.

.10 Exercise 1: Check your understanding

. GS3 Refer to FIGURE 1 and compare the scale of Australia’s longest river with the world’s longest river.

. GS1 What feature, other than water, has to be present for waterfalls and rapids to form? Refer to FIGURE 4.
. GS2 Explain how rivers are part of the water cycle.

. GS2 Why do people settle and farm on floodplains?

. GS2 Create a table that explains the positives and negatives of living in a flood plain.

.10 Exercise 2: Apply your understanding

. GS2 Identify a river that flows through the capital city in one state or territory in Australia. Describe its

source, any tributaries, and its mouth.

. GS6 What do you think will happen to deltas if sea levels rise?
. GS6 Predict the changes that will occur to the waterfall in FIGURE 4. Justify your answer.
. GS6 What changes will occur along a river if there is unusually high rainfall in its upper course? Think in

terms of erosion and deposition.
GS6 Do you think that governments should stop people from living in flood plains? Justify your response.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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3.11 Managing river landscapes

3.11.1 Mississippi River

Rivers are vital. Plants and animals depend on their waters for survival. People also rely on rivers for their
waters and have diverted rivers for flood control, irrigation, power generation, town water supplies, waste

disposal and recreation.

The mighty Mississippi River is approximately 3700 kilometres long and is the second longest river in

the United States. It flows through 10 states (see FIGURE 1). The drainage basin, or catchment, for the river
covers 40 per cent of the country, and includes all or part of 31 states and two Canadian provinces. The

drainage system is made up of thousands of rivers and streams, including the Missouri.

Importance of the river
The Mississippi has been a major contributor to the economic growth of the United States.

o [t is important for transporting goods, such as fuel, coal, gravel, chemicals, steel, cement and farm
produce. The barges on the river are able to connect to ocean shipping at Baton Rouge in Louisiana

o It supplies water for cities and industries and irrigation for farming.

e Much of its floodplain has been cleared for farmland.
o The river basin also supports natural biodiversity. It has many species of mussels, 25 per cent of all fish

species in North America, and over 300 species of birds that use the river during migration and

breeding.

FIGURE 1 The Mississippi drainage basin
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Source: Spatial Vision

Floods
The river has created the geographical characteristics that have always attracted settlement. The source of
the river is at an altitude of 450 metres above sea level, and the river drops in altitude very quickly. The last

1000 kilometres of the river’s journey is through a wide floodplain that is the result of many floods over
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hundreds of years. Under natural conditions, the river had high water levels in early spring and much lower
levels by early autumn.

Floods are a major issue for businesses, homes and farms. There have been many significant floods;
for instance, in 1849, 1850, 1882, 1912, 1913, 1927, 1983, 1993 and 2011. After the floods of 1927, the
Mississippi River and Tributaries Project was set up with the goal of preventing destructive floods and
keeping the river open for navigation.

River management

The Mississippi River and Tributaries Project uses many strategies to manage the river. The aim is to satisfy
the needs of farming, towns, industry, transport and ecosystems. There are many dams to control water
levels in the river.

FIGURE 2 Examples of management FIGURE 3 Predicted changes to the Mississippi
strategies Delta (known as a bird-foot delta), 2009 to 2100

i N ; Y A control structure |
S T g M. 5. ' makes sure the river

R\ - B one e continues to flow

é ity e - through Baton Rouge
—— : ad - . % and New Orleans.
— ? . 2 =
~ Concreting banks 1 g : ad
. to decrease erosion £

. &g = - 4 ‘ < 4 ArelNew Orleans
A levee bank on each side : > W2 J
to build up the height
_of the natural riverbank

Grand Isle *

'D pédging to scoop up
“mud and materials
. from the riverbed

Grand Isle

The river water contains too many Less sediment is reaching
nutrients from towns and farms. the delta; the delta is
This is a concern for the becoming smaller.

fishing industry.

Management issues
o The strategies are expensive.
o Continuous dredging is needed.
o Levees are being built higher — some now seven metres high — and it is hard work to make sure they
don’t leak or break.
o Water is powerful and the river still wears away at weak points along the banks.
o If a levee breaks or if water goes over the top, flood damage can be very bad.
o The floodplain does not receive much sediment from the river.
o The river water is not as clean as it used to be.
o Natural habitats are damaged by dredging or concreting.
o The delta is decreasing in size.

70 Jacaranda Geography Alive 8 Victorian Curriculum Second Edition



DISCUSS

‘Should all buildings be banned from being constructed in a flood plain?’ Refer to the issues map and write all the
different perspectives that can be included to answer this question. Once complete, categorise these points of
view into positive and negative views. [Critical and Creative Thinking Capability]

Resources

Weblink Mississippi

3.11 ACTIVITIES

1. Use the Mississippi weblink in the Resources tab to watch a video about the Mississippi River. What do you
notice about the scale of the watershed and the location of the Mississippi River?
Examining, analysing, interpreting
2. Do you agree or disagree with the following statement? ‘A strategy implemented in one part of the river will
have an impact on another part of the river.” As you find evidence from this subtopic, place it in a table, or
under subheadings. Write a conclusion based on your findings. Examining, analysing, interpreting

3.11 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.11 Exercise 1: Check your understanding
1. GS2 Refer to FIGURE 1 and name key tributaries of the Mississippi River. In which general direction does the
Mississippi flow from its source to its mouth?

2. GS4 Why is the river important to the United States? Classify each reason as one or a combination of the
following: social, economic or environmental.

. GS1 How long is the Mississippi River and through how many states does it flow?

. GS2 Explain the main two uses of the Mississippi River.

. GS1 What are the main issues that engineers face when managing flooding along the Mississippi River?

. GS5 Refer to FIGURE 3. What does the formation of a bird-foot delta indicate about the type of waves in this
part of the Gulf of Mexico?

(o224 I (4

3.11 Exercise 2: Apply your understanding

1. GS6 How close will Baton Rouge be to the sea in 21007?

2. GS6 What do you think would be the main management strategies on the Mississippi River during a year of
heavy rainfall? What do you think would be the main management strategies during a drought?

3. GS2 Explain how the geographic characteristics of the Mississippi River can lead to frequent flooding.

4. GS6 What kind of human activity occurs the most in the lower course of the Mississippi River? Why does
this activity occur in this region?

5. GS6 What do you believe would be the best flood management strategy (or strategies) to use along the
Mississippi River?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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3.12 Landscapes formed by ice

3.12.1 How can glaciers shape landscapes?

In cold parts of the world, such as the poles and high mountains, water falls as snow, is compacted and then
moves more slowly than when it is a liquid. When ice deposits thicken, the same gravitational force that
moves flowing water also moves ice, and it begins to flow. Glaciers trace a path downhill from permanent
snowfields. The weight of snow and ice crush and scrape surface rocks to produce some distinctive
landscapes. Fluctuations in climate cause glaciers to change in length, width and depth, and each change
results in alterations to the glacial landscape.

According to the Randolph Glacier Inventory, there are approximately 198 000 glaciers in the world.
Predominately found in Antarctica (91 per cent) and Greenland (8 per cent), glaciers make up 0.5 per cent
of the Earth’s surface (25 million square kilometres). The closest glaciers to Australia are found in the
mountains of West Papua (Indonesia) and the alps of New Zealand. There are landscapes caused by glacial
activity in Tasmania, although the glaciers themselves have long since disappeared.

FIGURE 1 Franz Josef Glacier in New Zealand’s South Island

-

Snow build-up '

During the most recent ice age, up to 30 per cent of the Earth’s land surface was glaciated. Glaciers
have a huge impact on landscapes, and the forces of erosion and deposition they exert are responsible for
dramatic changes.

Moraine is any material carried by the glacier. This eroded material may have been picked up from the
valley floor or it may have been eroded from the valley wall. Moraine comes in many sizes, from fine silt to
very large boulders. As the glacier melts or retreats, it dumps its load of moraine because it no longer has
the energy to push it down the slope. FIGURES 2 and 3 illustrate the movement of the ice as it changes and
shapes the environment.
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FIGURE 2 Three types of glacial erosion: plucking, abrasion and freeze-thaw

Abrasion: rocks in a glacier work like
sandpaper to smooth the rocks
they are moving over.

FIGURE 3 A glacier flowing from its source in a permanent ice field towards its snout, which is the point
where it starts to melt
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3.12.2 Why are glaciers important?

About three-quarters of the Earth’s fresh water is held in ice sheets and mountain glaciers. Glaciers serve

as a natural regulator of regional water supplies. During periods of warm weather, or during dry seasons or
droughts, glaciers melt quite quickly. Glaciers provide a water source that feeds rivers and streams. During
cold, rainy seasons, glaciers produce less meltwater. They store the rainfall as ice and reduce the chance of a
flash flood.

The small tropical glaciers of West Papua in the Maoke Mountains of the western central highlands are
predicted to disappear between 2020 and 2025. Although these small glaciers are over 30 metres deep,
they are quite short and are retreating at over seven metres per year. The loss of these glaciers will result
in changes to the local environment.

Melting glaciers can affect agriculture, availability of fresh water, hydroelectric power, transportation and
tourism. Over the years, settlements, farming and tourism have extended towards the edges of glaciers. If
glaciers melt rapidly, then avalanches and flash floods will increasingly threaten lives and services in high
mountain landscapes.

FIGURE 4 The state of the world’s continental glaciers, not including polar glaciers. If their colour on the map is
blue they are losing ice; if it is dark blue, they are losing a lot.
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Source: © NASA/JPL-Caltech/University of Colorado
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FIGURE 5 Gangotri Glacier in the Himalayas in northern India

The Gangotri Glacier is one
of the largest in the Himalayas.

"The glacier is currently 30.2 kilometres
! long and 0.5-2.5 kilometres wide.

e 2 ol

—
: 57 P S 25
The meltwater of this glacier L 2

feeds a stream that is a tributary #=*
of the Ganges River.

Source: © NASA image by Jesse Allen, Earth Observatory; based on data provided by the ASTER Science Team. Glacier retreat
boundaries courtesy the Land Processes Distributed Active Archive Center.

Resources

Weblink Glacier

3.12 INQUIRY ACTIVITIES
1. Complete some internet research to discover how the polar glaciers of Greenland and Antarctica are

changing. Evaluating, predicting, proposing
2. Use the Glacier weblink in the Resources tab, and watch the interactivity. Describe the changes that
occurred to the glacier over the seven-year period. Describing and explaining

3. With reference to the text and images within this subtopic, sketch a diagram or find a suitable image online
of a glacier with at least one tributary and annotate the following features: terminal, medial and lateral
moraines, aréte, cirque, high mountain peaks, glacial stream, U-shaped valley. Describing and explaining

3.12 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

3.12 Exercise 1: Check your understanding
1. GS1 What is the difference between plucking, abrasion and freeze-thaw?
2. GS1 Why do glaciers move?
3. GS2 Refer to FIGURE 4.
(@) Describe the places where glaciers are retreating.
(b) Describe the places where glaciers are advancing.
4. GS2 Describe one major impact of increased glacial melting.
5. GS2 How do we get most of our evidence to determine that glaciers are decreasing in size?

3.12 Exercise 2: Apply your understanding

1. GS6 Check the location of the West Papuan glaciers in your atlas. What is surprising about the place these
glaciers are found? Hint: Look at the latitude.

2. GS6 How might the local landscape change if the glaciers of West Papua melt? How will this environment
change affect the local inhabitants?

3. GS6 What can be done to prevent increased glacial melting?

4. GS2 Describe two reasons why glaciers are important for human populations.

5. GS5 According to FIGURE 4, which areas of the world are losing the most glaciers?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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3.13 skillBuilder: Reading contour lines on a map

only

What are contour lines?

Contour lines drawn on the map join all places of
the same elevation (height) above sea level. Contour
maps are used to show the relief (shape) of the

land and the heights of the landscape. Maps with
contour lines show the relief of the land and help
people to identify features.

2 km

Select your learnON format to access:

e an overview of the skill and its application in
Geography (Tell me)

e avideo and a step-by-step process to explain
the skill (Show me)

e an activity and interactivity for you to practise
the skill (Let me do it)

e questions to consolidate your understanding of
the skill.

Resources

Video eLesson SkillBuilder: Reading contour lines on a map (eles-1651)

Interactivity SkillBuilder: Reading contour lines on a map (int-3147)

3.14 Thinking Big research project: Coastal erosion
animation

SCENARIO

Unless you are lucky enough to be watching at the exact moment
that a sea-stack tumbles into the ocean, it can be difficult to catch
erosion in action. In this task, you will do what few people before
you have achieved — you will capture the impacts of erosion on
film by creating an animation that shows how a coastal landform
is created.

Select your learnON format to access:
e the full project scenario
« details of the project task
» resources to guide your project work
¢ an assessment rubric.

Resources

projectsPLUS Thinking Big research project: Coastal erosion animation (pro-0169)
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3.15 Review

3.15.1 Key knowledge summary

Use this dot point summary to review the content covered in this topic.

3.15.2 Reflection
Reflect on your learning using the activities and resources provided.

only

Resources

eWorkbook Reflection (doc-31346)
Crossword (doc-31347)

Interactivity Landscapes formed by water crossword (int-7596)

KEY TERMS

avalanche a sudden downhill movement of material, especially snow and ice

backwash the movement of water from a broken wave as it runs down a beach returning to the ocean

barge a long flat-bottomed boat used for transporting goods

clinometer an instrument used for measuring the angle or elevation of slopes

deposition the laying down of material carried by rivers, wind, ice and ocean currents or waves

destructive wave a large powerful storm wave that has a strong backwash

downstream nearer the mouth of a river, or going in the same direction as the current

ecosystem an interconnected community of plants, animals and other organisms that depend on each other
and on the non-living things in their environment

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

estuary the wide part of a river at the place where it joins the sea

field sketch a diagram with geographical features labelled or annotated

flash flood a flood that occurs very quickly, often without advance warning

floodplain an area of low-lying ground adjacent to a river, formed mainly of river sediments and subject to
flooding

groundwater water that seeps into soil and gaps in rocks

hard engineering a coastal management technique that involves using physical structures to control the effects
of natural processes

human features structures built by people

intermittent describes a stream that does not always flow

longshore drift a process by which material is moved along a beach in the same direction as the prevailing wind
meander a winding curve or bend in a river

moraine rocks of all shapes and sizes carried by a glacier

peninsula land jutting out into the sea

perennial describes a stream that flows all year

physical process continuing and naturally occurring actions such as wind and rain

prevailing wind the main direction from which the wind blows

river delta a landform created by deposition of sediment that is carried by a river as the flow leaves its mouth
and enters slower-moving or stagnant water. Can take three main shapes: fan shaped, arrow shaped and
bird-foot shaped.

shell middens Indigenous archaeological sites where the debris associated with eating shellfish and similar
foods has accumulated over time

soft engineering a coastal management technique where the natural environment is used to help reduce coastal
erosion and river flooding

swash the movement of water in a wave as it breaks onto a beach

tributary a river or stream that flows into a larger river or lake

watershed an area or ridge of land that separates waters flowing to different rivers, basins or seas
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3.9 skilBuilder: Constructing a field sketch
3.9.1 Tell me

What are field sketches?

Field sketches are drawings completed during fieldwork — 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. Field sketches are free-hand
drawings with annotations. Colour may be added but is not a requirement. A field sketch aids our sense of
observation and allows us to record and interpret environments.

Why are field sketches useful?
Field sketches capture the important information. You might think it is easier to take an image on your
phone or with a camera, but you are then capturing the non-relevant data as well. By making a drawing
in the field you are interpreting the environment, analysing the landscape and highlighting a geographical
understanding of what you see by careful and clear labelling.
A good field sketch has:

e been completed on plain paper

e been drawn in pencil

o atitle

e adate

o labels of key features

e an indicator to show direction

o shading.

3.9.2 Show me

How to construct a field sketch
Model

FIGURE 1 Field sketch of Cape Schanck
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Source: © Geography Teachers’ Association of Victoria Inc. Interaction, journal of the GTAV, June 1998. lllustration
redrawn by Harry Slaghekke.
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You will need:

e plain paper

e aclipboard

e a grey pencil (soft)

e aruler

e an eraser.
Procedure
FIGURE 1 is an example of a coastal field sketch. Obviously, to complete a coastal field sketch you need to be
in a coastal environment, but any environment can be sketched — natural or human-altered. You can choose
an environment near you.

Step 1
Choose the field of view to be sketched; that is, ‘from this tree to that bend in the stairs’. Make yourself
comfortable as you’ll need to stay in the one place while you complete the sketch.

Step 2
Partly close your eyes so that you are peeking at the world — all the small details will disappear and

your eyes will focus on the main outlines, which are the first parts to be drawn. Practise viewing the
environment.

Step 3

Attach your paper securely to the clipboard as wind plays havoc with field sketching! Using a pencil, draw a
border (frame) in which you are going to sketch. Always draw in pencil and keep your eraser handy.

Step 4

Draw in the horizon as a baseline; that is, where the land meets the sky.

Step 5

Divide your sketch horizontally into three portions: background, middle ground and foreground (closest).
Step 6

Peek at the landscape through partly closed eyes and now add the main outlines to your sketch. Start with

main features in the background (most distant), then middle-ground and lastly foreground. There will be a
few shapes on your page, but no detail (see FIGURE 2).

FIGURE 2 Initial outline

j /

-,.,_’-—-—‘\

Source: © Geography Teachers’ Association of Victoria Inc. Interaction, journal of the GTAV,
June 1998. lllustration redrawn by Harry Slaghekke.
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Step 7

Using this base you can now add details and shading. Identify those aspects that are relevant to your study.
In this coastal example, there are natural features — a wave-cut platform, a stack, a headland and limestone
ridges — and a human feature, the boardwalk.

FIGURE 3 Further detail and shading

Source: © Geography Teachers’ Association of Victoria Inc. Interaction, journal of the GTAV, June 1998. lllustration redrawn by
Harry Slaghekke.

Step 8

Annotate (label) your sketch to draw attention to the landscape features. Ask yourself what the connection
is between the natural features and the human-altered features. Can your labelling assist in making this
interconnection clear to those who view your field sketch?

Step 9

Finishing touches:
« on the border, add a direction indicator as to which way you are looking at the landscape
o title your sketch — identify the place with as much detail as possible
o date your drawing.

The FIGURE 1 model shows the completed field sketch with all features added.

m Resources

H Video eLesson Constructing a field sketch (eles-1650)
‘* Interactivity Constructing a field sketch (int-3146)
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3.9.3 Let medoit

Complete the following activities to practise this skill.

3.9 ACTIVITIES

1. Your teacher may take the class into the school grounds and ask you to do a field sketch of an area within
the school boundary, or you may be able to view an environment beyond the fence line.
OR
At home, select a street view or a garden view and complete an annotated field sketch. Use the checklist to
ensure you cover all aspects of the task.
2. Study your field sketch and consider the environment to answer the following questions.
(@) What natural features have been labelled in the field sketch?
(b) What human-altered features have been labelled in the field sketch?
(c) Is there any interconnectedness between the natural environment and human activities?
(d) How do your five senses respond to this environment?
(e) How might this place change in the future?

Checklist
| have:
e drawn a border
e added a compass direction
o titled the sketch
o dated the sketch
e shaded to give depth
o clearly labelled the significant aspects.
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3.13 skillBuilder: Reading contour lines on a map
3.13.1 Tell me

What are contour lines?

Contour lines drawn on a map join all places of the same elevation (height). These lines are usually brown
and have a number written on them to indicate height above sea level. Contour maps are used to show

the relief (shape) of the land and the heights of the landscape. Land heights are identified from aerial
photography. Natural features, such as rivers, lakes and beaches, and human features, such as towns, roads
and power lines, are added to the map to complete the landscape picture. Symbols provided in a legend (or
key) or labels on the map add information to complete the image of the environment.

Why are contour lines useful?
It is not possible to see an entire area when in the environment, so maps with contour lines show the relief
of the land and help people to identify features. They are also useful because they tell us the actual height
above sea level of particular locations on a map. Contour lines are used by many people, and for various
purposes, such as:

e organising a hike

o land-use planning of roads, airports, train lines, power-line routes

o identifying slopes for building sites

e planning decisions

o leisure activities; for example, working out where the best rapids on a river might be or where to

launch or land a hang-glider.

Reading contour lines on a map involves:

 identifying a contour line

o finding its number (metres above sea level)

o determining the contour interval

o checking spot heights.

3.13.2 Show me

How to read contour lines
You will need:

e a contour (topographic) map.
Model
The contour lines (brown lines) on the simple topographic map shown in FIGURE 1 join places of the same
height above sea level. The contour lines are drawn at 10-metre intervals. The highest point is identified
by a spot height of 104 metres. Landscape features such as steep or gentle slopes, cliffs, valleys, spurs and
knolls can be identified using the contour lines on the map.
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FIGURE 5 How contour lines show the shape of the land

V- or U- shaped contour This contour line joins Contour lines very
lines pointing downhill points that are 40 metres close together
show a spur. above sea level. show a cliff.
|
“N-

| V- or U- shaped
contour lines
pointing uphill
show a valley.

Widely spaced
contour lines
show a gentle
slope.

Spot height:
104 metres
above sea level

Circular or oval

104 ") contour lines
show a knoll.
|

1 1

Contour interval Land between these Contour lines
is 10 metres contour lines is more than  close together
50 metres but less than show a steep slope.

60 metres above sea level.

Procedure

Step 1

To find the height of a particular area of land, identify a contour line in FIGURE 1 and follow the line to find
the number that states the height above sea level (in metres).

Step 2

Spot heights are dots that indicate the
exact height at the highest point of a
hill or the lowest point of a depression.
For example, the hill in FIGURE 1 is
exactly 104 metres above sea level

at its peak. This spot is higher than

the last contour line (in this case

100 m), but lower than the

height at which the next

contour line would be drawn

(110 m).

If the contour interval shown in
FIGURE 2 is 20 metres, what height
could the land be on these hilltops?
Step 3
The contour interval of a map is the
difference in metres between each
of the contour lines. This interval is <
consistent across a map.

If the contour lines are too close
and the numbers can’t easily be written, then it is left to the reader to use the contour interval to calculate

FIGURE 5 A topographic map represents a three-dimensional
landscape on a flat surface.

¢ )
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heights. The contour interval is often written in the legend as a guide. Check your understanding by
considering the landscape shown in FIGURE 2. With a contour interval of 20 metres, what would be the
height of the land at the top of the contour immediately beneath the hilltops?

_ Resources

Video eLesson Reading contour lines on a map (eles-1651)

S Interactivity Reading contour lines on a map (int-3147)

3.13.3 Let me do it

Complete the following activities to practise this skill.

3.13 ACTIVITIES

Study FIGURE 3 and apply your skills in reading contour lines to answer the following questions.
. What contour heights does the road from Highton to Booringa cross?

. Does the railway line follow fairly even land or does the train have to climb a steep slope?

. What is the contour interval on this map?

. What is the maximum height of Mount Erin at its peak?

. How would we know that Mount Erin is a hill if it was not labelled so?

® Q0T 9

FIGURE 3 A simple topographic map of Mount Erin and surrounding areas
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Checklist

| have:

e understood contour lines

e understood contour intervals
o understood spot heights.
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3.14 Thinking Big research project: Coastal
erosion animation

Scenario

The erosive power of water is one of the strongest forces of nature. The continued pounding of waves
upon rocks, cliffs and beaches has sculpted our coastal landscapes into the diverse environments that we
see today. From towering cliffs to lonely sea stacks and deep, dark caves, all across the world, there are
thousands of examples of the effect of erosion on coastal landscapes.

Task

Unless you are lucky enough to be watching at the exact moment that a sea stack tumbles into the ocean,
it can be difficult to catch erosion in action. Although wave action is continuous, it can often take an
extremely long time for us to see the effects of erosion. In this task, you will do what few people before
you have achieved — you will capture the effect of erosion on film! You will complete this task by creating
an animation (either hand-drawn or using a computer) that shows how a coastal landform is created. Your
animation should be accompanied by written annotations that describe each step of the process.

Follow the steps detailed in the Process section to complete this task.
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Process

Open the ProjectsPLUS application for this topic. Click the Start new project button to enter the

project due date and set up your project group. Working in pairs will enable you to share responsibility

for the project. Save your settings and the project will be launched.

Navigate to the Research forum, where you will find starter topics loaded to guide your research. You

can add further topics to the Research forum if you wish. When you have completed your research,

you can print out the Research report in the Research forum to easily view all the information you

have gathered.

In the Media centre you will find an assessment rubric to guide your work and some weblinks that

will provide a starting point for your research.

Your first step is to choose a landform as the focus of your animation. You can choose from the

following coastal landforms: cliff, sea stack, arch, cave, rock-cut platform, headland, tombolo,

blowhole, beach or sand dunes.

Once you have decided on your landform, make sure that you know exactly how it is created. Write an

explanation of this process and try to break it down into different stages. This will help you plan

your animation.

Plan your animation by answering the following questions:

e What format are you going to use — hand-drawn or computer-drawn?
(Note: Whichever format you use, you will have to draw your landform in stages in order to make your
animation. For example, if you are drawing by hand, you draw the first stage of your landform, then take
a photograph, repeating the process until you are finished. You’ll then use a computer or handheld device
to put these images together to create a moving animation).

o If you’re using computer software, do you already know how to use the program, or do you need to
watch some tutorials in order to learn?
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e How many separate images do you need to accurately show the creation of your landform?

e Once you have completed your drawings/diagrams, add them to an animation maker (there are lots of
excellent free programs online) or you can simply add them to Google Slides or PowerPoint in order to
make a simple animation.

e The Google Drive weblink in the Media centre shows you how to set up ‘autoplay’ on
Google Slides.

o Submit your animation to your teacher for assessment and feedback. Each animation could be played

for the class.

Resources

ProjectsPLUS Coastal erosion animation (pro-0169)
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3.15 Review

3.15.1 Key knowledge summary

3.2 Landscapes formed by water
o Through the processes of erosion and deposition, water shapes the coastal landscapes of the world.
o Coastal landscapes can change on a daily, seasonal or long-term basis.

3.3 Coastal erosion
o Continued wave action from destructive waves erodes coastal environments creating a wide range of
landforms.
o FErosion can also be caused by tectonic activity and by human use of coastal environments.

3.4 Which coastal landforms are created by deposition?
o Continued wave action from constructive waves deposits sand along coastal environments, creating a
wide range of landforms.
o If unmanaged, depositional landforms can present challenges for the management of coastal
environments.

3.5 Managing coasts

e As human and natural impacts continue to change coastal landscapes, it is vital that these
environments are carefully managed.
o Coastal management can include hard and soft engineering techniques.

3.6 Indigenous use of coastal environments
e Indigenous communities have been using coastal environments for at least 65 000 years.
o Shell middens can be found across Australian coastal landscapes and provide archaeological evidence
of Indigenous life and land use.

3.7 Comparing coastal landforms

o The unique environmental and climatic conditions of different places in the world can create similar,
yet different landforms.

3.10 How does water form river landscapes?

o Rivers contain incredible erosive potential, which is used to sculpt landforms along their upper, middle
and lower courses.

3.11 Managing river landscapes
o People rely on rivers for a range of needs including agricultural, industrial, commercial, residential and
recreational purposes.
o The human demand on rivers makes proper management essential.

3.12 Landscapes formed by ice
o The pressure of slow-moving glaciers can create unique and dynamic landscapes.
o The impacts of climate change are reducing the size and number of glaciers around the world.
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3.15.2 Reflection

Complete the following activities to reflect on your learning.

3.12 ACTIVITIES
Revisit the inquiry question posed in the Overview:

From gentle rain to rushing rivers, how does simple water form and transform landscapes?
1. Now that you have completed this topic, what is your view on the question? Discuss with a partner.

Has your learning in this topic changed your view? If so, how?
2. Write a paragraph in response to the inquiry question, outlining your views.

Resources

eWorkbook Reflection (doc-31346)
Crossword (doc-31347)

Interactivity Landscapes formed by water crossword (int-7596)

KEY TERMS

avalanche a sudden downhill movement of material, especially snow and ice

backwash the movement of water from a broken wave as it runs down a beach returning to the ocean
barge a long flat-bottomed boat used for transporting goods

clinometer an instrument used for measuring the angle or elevation of slopes

deposition the laying down of material carried by rivers, wind, ice and ocean currents or waves

destructive wave a large powerful storm wave that has a strong backwash

downstream nearer the mouth of a river, or going in the same direction as the current

ecosystem an interconnected community of plants, animals and other organisms that depend on each other
and on the non-living things in their environment

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

estuary the wide part of a river at the place where it joins the sea

field sketch a diagram with geographical features labelled or annotated

flash flood a flood that occurs very quickly, often without advance warning

floodplain an area of low-lying ground adjacent to a river, formed mainly of river sediments and subject to
flooding

groundwater water that seeps into soil and gaps in rocks

hard engineering a coastal management technique that involves using physical structures to control the effects
of natural processes

human features structures built by people

intermittent describes a stream that does not always flow

longshore drift a process by which material is moved along a beach in the same direction as the prevailing wind
meander a winding curve or bend in a river

moraine rocks of all shapes and sizes carried by a glacier

peninsula land jutting out into the sea

perennial describes a stream that flows all year

physical process continuing and naturally occurring actions such as wind and rain

prevailing wind the main direction from which the wind blows

river delta a landform created by deposition of sediment that is carried by a river as the flow leaves its mouth
and enters slower-moving or stagnant water. Can take three main shapes: fan shaped, arrow shaped and
bird-foot shaped.

shell middens Indigenous archaeological sites where the debris associated with eating shellfish and similar
foods has accumulated over time
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soft engineering a coastal management technique where the natural environment is used to help reduce coastal
erosion and river flooding

swash the movement of water in a wave as it breaks onto a beach

tributary a river or stream that flows into a larger river or lake

watershed an area or ridge of land that separates waters flowing to different rivers, basins or seas
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4 Desert landscapes

4.1 Overview

Hot and sandy? Cold and windy? What are the features of a landscape that make it a desert?

4.1.1 Introduction

Approximately one-third of the Earth’s

land surface is desert — arid land with little
rainfall. These arid regions may be hot or cold.
The actions of wind and, sometimes, water
shape the rich variety of landscapes found
there. Deserts can be very inhospitable places
where conditions make it difficult for people
to survive in them. Yet there are many desert
locations in which people can and do live. In
this topic we will learn about different types of
deserts, how they form, their locations around
the world, and how people use them.

Resources

eWorkbook Customisable worksheets for this topic

Video eLesson Desertscapes (eles-1625)

LEARNING SEQUENCE
4.1 Overview
4.2 What is a desert?
4.3 SkillBuilder: Using latitude and longitude
4.4 How the climate forms deserts
4.5 The processes that shape desert landforms
4.6 Characteristics of Australia’s deserts
4.7 SkillBuilder: Calculating distance using scale
4.8 How did Lake Mungo become dry?
4.9 How people use deserts
4.10 Antarctica — a cold desert
4.11 Thinking Big research project: Desert travel brochure

4.12 Review

only

only

only only

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses
to every question, select your learnON format at www.jacplus.com.au.
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4.2 \What is a desert?
4.2.1 Defining a desert

A desert is a hot or cold region with little
or no rainfall. Around one-third of the
Earth’s surface is desert and is home to
about 300 million people.

Although they receive little rainfall,
most deserts receive some form of
precipitation. When it does rain, it is
usually during a few heavy storms that last
a short time.

Hot deserts

Most of the world’s hot deserts are located
between the Tropic of Cancer and the
Tropic of Capricorn (see FIGURE 3). They
have very hot summers and warm winters.
Temperature extremes are common,
because cloud cover is rare and humidity
is very low; this means there is nothing to
block the heat of the sun during the day, or
prevent its loss at night. Temperatures can
range between around 45 °C and —15 °C in
a 24-hour period.

Cold deserts

TABLE 1 Types of deserts

Rainfall (mm/year)

<25 Hyper-arid Namib; Arabian
25-200 Arid Mojave
200-500 Semi-arid Parts of Sonoran Desert

FIGURE 1 The Sahara, an example of a hot desert

Cold deserts lie on high ground generally north of the Tropic of Cancer and south of the Tropic of
Capricorn (see FIGURE 3). They include the polar deserts. Any precipitation falls as snow. Winters are very
cold and often windy; summers are dry and cool to mild.

FIGURE 2 The Gobi, an example of a cold desert
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4.2.2 Deserts of the world

FIGURE 3 The distribution of the world’s deserts
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1 Gobi Desert: Asia’s biggest desert, the Gobi, is a cold desert. It sits some 900 metres above sea level and covers an area

of some 1.2 million square kilometres. lts winters can be freezing.

Turkestan Desert: The cold Turkestan Desert covers parts of south-western Russia and the Middle East.

Arabian Desert: This hot desert is as big as the deserts of Australia. Towards its south is a place called Rub al-Khali
(meaning ‘empty quarter’), which has the largest area of unbroken sand dunes, or erg, in the world.

4 Takla Makan Desert: The Takla Makan Desert is a cold desert in western China. Its name means ‘place of no return’. The
explorer Marco Polo crossed it some 800 years ago.

5 Thar Desert: The Thar Desert is a hot desert covering north-western parts of India and Pakistan. Small villages of around
20 houses dot the landscape.

6 Kalahari and Namib deserts: The Namib Desert extends for 1200 kilometres down the coast of Angola, Namibia and
South Africa. It seldom rains there, but an early-morning fog often streams across the desert from the ocean. The dew it
leaves behind provides moisture for plants and animals. It joins the Kalahari Desert, which is about 1200 metres above sea
level.

7 Antarctic Desert: The world’s biggest and driest desert, the continent of Antarctica, is another cold desert. Only snow falls
there, equal to about 50 millimetres of rain per year.

8 Atacama Desert: The Atacama Desert is the driest hot desert in the world. Its annual average rainfall is a tiny 0.1
millimetre.

9 Patagonian Desert: The summer temperature of this cold desert rarely rises above 12 °C. In winter, it is likely to be well
below zero, with freezing winds and snowfalls.

10 lranian Desert: Two large deserts extend over much of central Iran. The Dasht-i-Lut is covered with sand and rock, and the
Dasht-i-Kavir, mainly in salt. Both have virtually no human populations.

11 North American deserts: The desert region in North America is made up of the Mojave, Sonoran and Chihuahuan deserts
(all hot deserts) and the Great Basin (a cold desert). The Great Basin’s deepest depression, Death Valley, is the lowest point
in North America.
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12 Australian deserts: After Antarctica, Australia is the driest continent in the world. Its deserts are generally flat
lands, often vibrant in colour.

13 Sahara Desert: The largest hot desert in the world, the Sahara stretches some nine million square kilometres
across northern Africa over 12 countries. Only a small part is sandy. It is the sunniest place in the world.

Resources

Interactivity Great deserts of the world (int-3106)

4.2 INQUIRY ACTIVITIES
1. Use the information in this subtopic to design a quiz of 10 questions entitled ‘Deserts of the world’. Test your

friends and family. Classifying, organising, constructing
2. Draw up and complete a table like the one below to show your understanding of the locations and features
of desert environments. Look for photos on the internet. Classifying, organising, constructing

4.2 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

4.2 Exercise 1: Check your understanding

1. GS1 What climate conditions are needed for hot and cold deserts to form?
2. GS1 Where is the sunniest place in the world?

3. GS1 Name three deserts in the Asia—Pacific region.

4. GS2 Describe key differences between hot and cold deserts.

5. GS1 On what major line of latitude are Australian deserts located?

4.2 Exercise 2: Apply your understanding
1. GS5 Look carefully at the map in FIGURE 3 and read the text.
(@) Which continent has the largest area of hot desert?
(b) Which continent has the largest area of cold desert?
2. GS5 Look carefully at the map in FIGURE 3 and read the text.
(@) What is the largest hot desert in the world?
(b) What is the largest hot desert in the Asia—Pacific region?
3. GS5 Look carefully at the map in FIGURE 3 and read the text.
(@) Which is the driest continent in the world?
(b) Which continent contains the driest hot desert?
4. GS5 Look carefully at the map in FIGURE 3 and read the text. Which North American desert contains the
lowest land on the continent?
5. GS1 Name the three deserts in Africa and where they are located.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

TOPIC 4 Desert landscapes 81



4 .3 skilBuilder: Using latitude and longitude

T

North Pole

What is latitude and longitude?

Latitude and longitude are imaginary grid lines encircling the Earth. The lines
that run parallel to the equator are called parallels of latitude and are measured
in degrees. Lines of longitude run from north to south from the North Pole to
the South Pole. These are called meridians of longitude and are also measured
in degrees. Lines of latitude and longitude are drawn on maps to help us locate
places.

Select your learnON format to access:

an overview of the skill and its application in Geography (Tell me)

a video and a step-by-step process to explain the skill (Show me)
an activity and interactivity for you to practise the skill (Let me do it)
questions to consolidate your understanding of the skill.

m Resources

B Video eLesson SkillBuilder: Using latitude and longitude (eles-1652)
" Interactivity  SkillBuilder: Using latitude and longitude (int-3148)

South Pole

4 .4 How the climate forms deserts
4.4.1 The subtropics

Deserts form in many different parts of the globe: the subtropics; continental interior areas at middle
latitudes; on the leeward side of mountain ranges; along coastal areas; and in the polar regions. The only
common factor is their low rainfall — but why do these areas experience low rainfall?

Most of the world’s greatest deserts are
found in the subtropics near the Tropics of
Cancer and Capricorn.

Because of the way the Earth
rotates around the sun, areas around
the equator receive more direct
sunlight than anywhere else on Earth.

This means the air there is always

very hot. Hot air can hold much

more moisture than cold air, so the
humidity in these areas is always

very high. (If you have ever visited

or live near a tropical rainforest or
northern Australia, you will have
experienced this hot humidity.) Hot air
also rises. As the air heads upwards into the atmosphere above the equator, it drifts away, heading north
and south.

The higher the air gets, the cooler it becomes. Cool air can’t hold as much moisture, so it releases it as
rain. Areas around the equator and to the immediate north and south of it (the tropics) receive frequent
heavy downpours (see FIGURE 1).

FIGURE 1 The formation of subtropical deserts in Africa
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With its moisture gone, the cool, dry air
continues moving north and south away
from the equator until it meets zones of
high air pressure around the tropics. Here,
it is forced downwards. The more the
dry air descends, the warmer it gets. This
means it can hold more moisture and it is
likely to absorb any moisture that already
exists in this environment. It is like using
a sponge to wipe up some water on the
kitchen bench; a dry sponge will absorb
more of the spill than a wet sponge. This
is how the subtropical deserts form.

Temperatures in these deserts are
usually high all year round. In summer
the heat is extreme, with daytime
temperatures often going above 38 °C and

FIGURE 2 The Sahara Desert of northern Africa is the world’s
largest and can experience temperatures as high as 57 °C

sometimes as high as 49 °C. At night — with no clouds to provide insulation — temperatures drop quickly
to an average of 21 °C in summer and sometimes below freezing during winter.

4.4.2 Rain-shadow deserts

Rain shadows form on the leeward side of a mountain range (opposite the windward side that faces rain-
bearing winds). Deserts commonly form in rain shadows.
e Moist air blowing in from the ocean is forced to rise up when it hits a range of mountains. This
cools it down. As cool air cannot hold as much moisture, it releases it as precipitation (see
FIGURE 3).

~ Winds become dry
~ by the time they
reach inland areas.

Desert:

i | . ',Trad'e'f <
T "4, Windsare
“sen o forcedto

' rise.
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o By the time the air moves over the top of the
range and down the other side, it is likely to
have lost most, if not all, of its moisture. It
will therefore be fairly dry.

o The more the air descends on the other side
of the range, the more it warms up. Hence,
it can hold more moisture. So, as well as not
bringing any rain to the land, the air absorbs
what little moisture the land contains.

o In time, as this pattern continues, the country
in the rain shadow of the mountain range is
likely to become arid.

An example of this is the Great Dividing Range
in Australia; cool moist air produces winds on the
eastern side of these mountains and desert to the
west. The Mojave Desert in the south-western
United States is located on the leeward side of
the Sierra Nevada mountain range (FIGURE 4).

FIGURE 4 The Mojave Desert, United States

443 CoaStal deserts FIGURE 5 The formation of coastal deserts
Currents in the oceans are both warm and cold,
and are always moving. Cold currents begin Fog or rain occurs at
in polar and temperate waters (with moderate SSER the cosst, 417,77 Dry air blows inland.
temperatures), and drift towards the equator. / // /
. . . Cooler air - 7
They flow in a clockwise pattern in the northern 7/

hemisphere, and in an anticlockwise pattern in P
the southern hemisphere. As they move, they ”
cool the air above them (see FIGURE 5).

If cold currents flow close to a coast, they can contribute to the creation of a desert. This occurs because
cold ocean currents cause the air over the coast to become stable, which stops cloud formation. If the cool
air the currents create blows in over warm land, the air warms up; it can then hold more moisture. It is
therefore not likely to release any moisture it contains unless it is forced up by a mountain range. Large
coastal deserts, including the Atacama Desert in Chile (FIGURE 6) and the Namib Desert in Namibia
(FIGURE 7), are formed in this way. The Atacama Desert is a coastal desert in northern Chile in South
America and is the driest desert in the world. It is located on the leeward side of the Chilean Coast Range.
In some areas, only around one millimetre of rain falls every 5-20 years.

FIGURE 6 The Atacama Desert in Chile, South FIGURE 7 The coastal Namib Desert
America
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4.4.4 Inland deserts

Some deserts form because they are so far
inland that they are beyond the range of any
rainfall. By the time winds reach these dry
centres, they have dumped any rain they were
carrying or have become so warm they cannot
release any moisture they still hold. The air
that enters such areas is usually extremely

dry and the skies are cloudless for most of the
year. Summer daytime temperatures can rise as
high as those of subtropical deserts. In winter,
however, temperatures are much lower. Average
daily temperatures below freezing are common
during winter.

Examples of inland deserts are the central
deserts of Australia (see FIGURE 8), the Thar
Desert in north-west India and the vast Gobi
and Takla Makan deserts of Central Asia.

4.4.5 Polar deserts

Polar deserts are areas with a precipitation rate
of less than 250 millimetres per year and an
average temperature lower than 10 °C during
the warmest month of the year. Polar deserts
cover almost five million square kilometres of
our planet and consist mostly of rock or gravel
plains. Snow dunes may be present in areas
where precipitation occurs. Temperatures in
polar deserts often alternate between freezing
and thawing, a process that can create patterned
textures on the ground as much as five metres
across.

FIGURE 8 The Simpson Desert in central Australia

FIGURE 9 Although covered in frozen water, Antarctica
receives little rain and is therefore classified as a desert.

DISCUSS

Climate change is already leading to increasing areas of desertification. How important is it for Australians to
consider the impact of their high carbon-producing lifestyle on the impact of such landscapes?

[Critical and Creative Thinking Capability]

4.4.6 Desert climate
Temperature

One geographical characteristic of many deserts is the high temperature, which quickly evaporates any
water that might be around. The Earth’s highest recorded temperature — 56.7 °C — occurred at Greenland
Ranch in Death Valley, California, United States on 10 July 1913.
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During the summer of 1923-24, the semi-arid town of Marble Bar
in Western Australia (average rainfall 361 mm per year) experienced
temperatures of more than 37.8 °C for 160 days in a row, from
31 October 1923 to 7 April 1924. However, the highest official
maximum temperature recorded in Australia was
50.7 °C at Oodnadatta in South Australia on 2 January 1960.

Rainfall
Although low rainfall is a characteristic of deserts, rain does fall and
violent storms can sometimes occur. A record 44 millimetres of rain
once fell within three hours in the Sahara. Large Saharan storms may
deliver up to one millimetre of rain per minute. Normally dry stream
channels, called arroyos or wadis, can quickly fill after heavy rains,
and flash floods make these channels dangerous.

Monthly data for rainfall and temperature can be used to create
climographs for other desert locations such as Khormaksar in Yemen
and Alice Springs in Australia (see TABLE 1).
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FIGURE 10 Yuma, Arizona
climograph
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Average monthly
temperature and rainfall
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TABLE 1 Climate data for (a) Khormaksar, Yemen, and (b) Alice Springs, Australia

(a) Khormaksar, Yemen

100

80

60

40

20

0

Jan ’ Feb ‘ Mar ‘ Apr Jun ‘ Jul ‘ Aug ‘ Sep ’ Oct ‘ Nov ‘ Dec ‘

Average 25.0 | 25,5 | 27.0 | 28.5 | 30.5 | 33.0 | 32.0 | 32.0 | 32.0 | 28,5 | 26.5 | 25.5
temperature (°C)
30| 00| 00| 00| 50| 23.0

Average 50| 00| 50| 00| 0.0 00| 5.0
rainfall (mm)

(b) Alice Springs, Australia

Average 28,5 | 27.7 | 248 | 20.0 | 154 | 124 | 115 | 143 | 183 | 22.8 | 25.8 | 27.7
temperature (°C)
Average 405 | 415 | 34.7 | 16.6 | 17.0 | 16.7 | 121 | 10.0 | 9.0 | 20.0 | 25.3 | 37.2 | 280.6

rainfall (mm)

Resources

Interactivity How to make a desert (int-3107)
Weblink Desert rain

Google Earth Alice Springs
Yemen

4.4 INQUIRY ACTIVITY

Use the Desert rain weblink in the Resources tab, and then answer the following questions.

a. What is a flash flood?

b. What happens to water as it flows over sand? Think of what happens to water at the beach.
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c. How do animals and plants respond to these rare water events?
d. Describe how the landscape quickly changes once there is water in the desert. Describing and explaining

4.4 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

4.4 Exercise 1: Check your understanding

1. GS1 Decide whether the following statements are true or false. Rewrite the false statements to make
them true.

(@) The cooler the air, the more moisture it can hold.
(b) Rain shadows often contain dry areas of land.
(c) Cold ocean currents cool the air above them.

(d) Deserts do not form along coastlines.

2. GS2 Use FIGURE 1 to explain why deserts form around areas near the tropics but not at the equator.
Alternatively, form small groups and create a short drama performance to explain the process.

3. GS2 Use FIGURE 3 and any other information in this subtopic to write a paragraph explaining why deserts
tend to form in rain shadows. Alternatively, form small groups and create a short drama performance to
explain the process.

4. GS1 Why do temperatures in deserts drop so much at night after being so high during the day?

5. GS1 What are the extremes of temperatures that have been recorded in hot deserts?

4.4 Exercise 2: Apply your understanding

1. GS2 Draw a diagram to explain how cold ocean currents influence the formation of a desert environment
along the Western Australian coastline.

2. GS4 Use TABLES 1a and 1b to draw climate graphs for Khormaksar, Yemen, and Alice Springs, Australia.

3. GS1 What are the characteristics of polar deserts?

4. GS1 Give four examples of inland deserts.

5. GS2 Describe how inland deserts form.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

4.5 The processes that shape desert landforms
4.5.1 Shaping the desert

Although most people imagine a sea of sand when they think of deserts, sand covers only about 20 per cent
of the world’s deserts. Sand is the end product of millions of years of erosion of other landforms such as
rock and plateaus that, over time, are worn away by extremes of temperature, wind and water.

The landforms and patterns of a desert are created by a number of natural processes. The unprotected
land surfaces are prone to erosion. After heavy rain, often a long distance from the desert flood plains,
erosion of ancient river channels can be major. Extreme temperatures, along with strong winds and
the rushing water that can follow a desert rainstorm, cause rocks to crack and break down into smaller
fragments. This process is called weathering.

Erosional landforms

The process of erosion removes material such as weathered rock. Most erosion in deserts is caused by wind
and, at times, running water. During heavy rainfall, water carves channels in the ground. Fast-flowing water
can carry rocks and sand, which help to scour the sides of the channel. As vegetation is usually sparse or
non-existent, there are few roots to hold the soil together. Eventually, deep gullies called wadis can form.
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Erosion can also result from the action of wind and from chemical reactions. Some rock types, such as
limestone, contain compounds that react with rainwater and then dissolve in it. Wind is a very important
agent of transport and deposition, and can change the shape of land by abrasion — the wearing down of
surfaces by the grinding and sandblasting action of windborne particles.

Depositional landforms

Materials carried along by rushing water and wind must eventually be put down. Over time these materials

build up, forming different shapes and patterns in the desert. This process is called deposition.
Depositional landforms in deserts include alluvial fans, playas, saltpans and various types of sand dunes

(see FIGURE 1).

FIGURE 1 Desert landforms

A butte is the remaining solid core of what was once a mesa. It often is shaped like a castle or a tower.
Crescent-shaped barchan dunes are produced when sand cover is fairly light.
An arch, or window, is an opening in a rocky wall that has been carved out over millions of years by erosion.

An alluvial fan is the semicircular build-up of material that collects at the base of slopes and at the end of wadis
after being deposited there by water and wind.

A playa lake may cover a wide area, but it is never deep. Most water in it evaporates, leaving a layer of salt on the
surface. These salt-covered stretches are called saltpans.

Clay pans are low-lying sections of ground that may remain wet and muddy for some time.
The rippled surface on transverse dunes is the result of a gentle breeze blowing in the one direction.
An oasis is a fertile spot in a desert. It receives water from underground supplies.

A mesa is a plateau-like section of higher land with a flat top and steep sides. The flat surface was once the
ground level, before weathering and erosion took their toll.

10 Sand dunes often start as small mounds of sand that collect around an object such as a rock. As they grow
larger, they are moved and shaped by wind.

11 An inselberg is a solid rock formation that was once below ground level. As the softer land around it erodes, it
becomes more and more prominent. Uluru is an inselberg.

12 A chimney rock is the pillar-like remains of a butte.
13 Star dunes are produced by wind gusts that swirl in from all directions.
14 Strong winds blowing in one direction form longitudinal dunes.

(3} A O N =

© 0 N O
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4.5.2 Sand dunes = depositional landforms

Different dune shapes are created by the
action of the wind (see FIGURE 2). These
include crescent, linear, star, dome and

parabolic. The most common are the
crescent-shaped dunes that are formed /
: c\ope

FIGURE 2 The transport and deposition of sand creates and
moves dunes.

when the wind blows in one direction ey

. O
(FIGURE 3). They are usually wider tban o Sa“dm ..
they are long and can move very quickly W down slipface
across desert landscapes. . Angle of repose —

Linear dunes are a series of dunes - when the angle here becomes ,"‘
running parallel to each other. They 2 : 100 steep. anjavalancheicanicoour- i
can vary in length from a few metres to over 100 kilometres. It appears that winds blowing in opposite
directions help create these dunes. The Simpson Desert in central Australia has linear dunes (FIGURE 4).

FIGURE 4 Linear sand dunes in the Simpson Desert,
Australia

Star dunes have ‘arms’ that radiate from a high central pyramid-shaped mound (FIGURE 5). They form in
regions that have winds blowing in many different directions and can become very tall rather than
wide — some are up to 500 metres high.

Dome dunes are made up of fine sand without a steep side. These rounded structures tend to be only one
or two metres high and are very rare (FIGURE 6).

FIGURE 5 Star dunes are found in many FIGURE 6 A dome dune in the Chihuahuan Desert, North
deserts including the Namib, the Grand America

Erg Oriental of the Sahara, and the

south-east Badain Jaran Desert of China.
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Parabolic dunes have a U shape and do not
get very high (FIGURE 7). They often occur in
coastal deserts. The longer section follows .
the ‘head’ of the dune (the opposite process
to the formation of crescent dunes) because
vegetation has anchored them in place. The

arms can be long — in one case, measured at el y“d
12 kilometres. -

4.5.3 Playas and pans = another depositional landform

A desert basin may fill with water after heavy rains to form a shallow lake, but for the majority of the

time the often salt-encrusted surface is hard and dry. Such expanses of land are known as playas, saltpans

or hardpans. The flat terrains of pans and playas make them excellent race tracks and natural runways

for aeroplanes and spacecraft. Ground-vehicle speed records are commonly established on Bonneville
Speedway, a race track on the Great Salt Lake hardpan (FIGURE 8). Space shuttles land on Rogers Lake playa
at Edwards Air Force Base in California in the western United States.

FIGURE 7 Formation of a parabolic dune

FIGURE 8 A driver lying in a streamlined racing car, Bonneville Salt Flats, Utah,
the United States

4.5 INQUIRY ACTIVITIES
1. Locate all the desert places named in this subtopic. Use Google Maps to create your own map of these
locations, and add some interesting facts and images of each location. Email a link to your completed map
to your teacher. Classifying, organising, constructing
2. Draw up a table like the one below.

Name of land Picture of land Type of erosion Type of deposition (wind
form form Location (wind or water) or water)

Butte

Mesa

Inselberg

Continue to add the landforms shown in FIGURE 1 to your table. Add examples of other desert landforms

that you have found when researching this topic. Classifying, organising, constructing
3. Work in small groups to create a model of a desert (using plasticine or playdoh, for example) that contains a

number of desert forms and patterns. Use FIGURE 1 as a guide. Show your completed model to the other

groups, then provide and respond to constructive feedback. Classifying, organising, constructing
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4.5 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,

proposing

4.5 Exercise 1: Check your understanding
1. GS1 List the agents of erosion and weathering in a desert. How does each process cause change in
a desert?
GS1 Name two erosional and two depositional landforms in a desert.
GS1 Name the most common dune shapes that are formed in deserts.
GS2 Explain the difference between a mesa and a butte.
GS2 How does vegetation help to prevent erosion in a desert?
. GS1 What wind conditions are needed to create a:

(@) star dune

(b) longitudinal dune

(c) parallel dune?

4.5 Exercise 2: Apply your understanding

1. GS2 Why do you think oases are such fertile places?

2. GS3 What do chimney rocks and arches have in common?

3. GS3 What do playa lakes and saltpans have in common?

4. GS6 Study the landforms labelled 1, 3 and 9 in FIGURE 1. Sketch what each of these may look like in the
future as erosion and weathering continue to occur.

GS1 Which desert in Australia contains many linear dunes?

GS1 On which landforms are land-speed records often held and why?

S S

5.
6.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

4 .0 Characteristics of Australia’s deserts
4.6.1 The location of Australia’s deserts

Australia is the world’s driest inhabited
continent. Over 70 per cent of the country
receives between 100 and 350 millimetres
of rainfall annually, which makes most of 120°8 e 1408 ‘
Australia arid or semi-arid. |

Australia’s deserts are subtropical and are

FIGURE 1 The location and distribution of Australia’s
deserts
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desert of dunes, but has some desert-adapted plants including marble gums, mulga and spinifex grass.
Part of this desert has been named a Biosphere Reserve by UNESCO and is one of the largest arid zone
biospheres in the world.

Great Sandy Desert
The Great Sandy Desert makes up 3.5 per cent of Australia. The red sands of this desert reach almost to the
Western Australia coast, where they join with the white sand of Eighty Mile Beach south of Broome.

Simpson Desert

The Simpson Desert is in one of the
driest areas of Australia, with rainfall
of less than 125 millimetres per year.
It is located near the geographical
centre of Australia. Dunes (see FIGURE
2) make up nearly three-quarters of
the desert. Long parallel dunes (see
FIGURE 4 in subtopic 4.5) form in a
north—north-west/south—south-east
direction; some can be straight and
unbroken for up to 300 kilometres
and can be 40 metres high. The space
between the dunes can vary from 100
metres to 1000 metres.

FIGURE 2 Sand dunes and vegetation in the Simpson Desert

Strzelecki Desert

This desert is located within three states — far northern South Australia, south-west Queensland and
western New South Wales. The dunes support vegetation such as sandhill wattle, needlebush and hard
spinifex.

Tanami Desert
Located to the east of the Great Sandy Desert, this desert is mostly characterised by red sand plains with
hills and ranges.

Little Sandy Desert
The Little Sandy Desert is located in
Western Australia and borders three

.. FIGURE 3 Gibber landscape in the Sturt Stony Desert in South
other deserts. Its landforms are similar ! pel Y Y ! Y

> Australia
to those in the Great Sandy Desert. It
includes a vast salt lake called Lake
Disappointment. -
=
Sturt Stony Desert E

The Sturt Stony Desert, located in
north-eastern South Australia, is a
harsh gibber desert covered in closely
spaced glazed stones (FIGURE 3). These
are left behind when the wind blows
away the loose sand between the dense
covering of pebbles. The desert also
contains some dunes and hills that are
resistant to weathering.
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Tirari Desert

This small desert covers almost 1600 square
kilometres and is located in far northern South
Australia, east of Lake Eyre. It contains many
linear (parallel) dunes and salt lakes. Cooper
Creek runs through the centre of the desert,

as do many other intermittent creeks. Where
there is enough water — usually in waterholes
— river red gums and coolabah gums will
grow. Tall, open shrubland also occurs in
some areas.

FIGURE 4 Desert between Oodnadatta and William Creek,
South Australia

Gibson Desert

The fifth largest in Australia, the Gibson
Desert is located in Western Australia and
borders three other deserts. It consists of sand
plains and dunes plus some low, rocky ridges.
Some small salt-water lakes are also present
in the south-western part of the desert.

Pedirka Desert

The Pedirka Desert in South Australia is Australia’s smallest desert, located north-east of Oodnadatta. The
lines of parallel red dunes run north-east to south-west, and the space between the dunes can be up to one
kilometre. Hamilton Creek is located in this desert and its banks are home to river red gums, coolabah,
mulga and prickly wattle. Other vegetation includes satiny bluebush, weeping emubush and spiny saltbush.
Common grasses include woollybutt, broad-leaf wanderrie, mulga grass and bandicoot grass.

Resources

Weblink Meteorology

4.6 INQUIRY ACTIVITIES

1.

2,

Research the characteristics of the Biosphere Reserve declared by UNESCO that is located in the Great
Victorian Desert. Examining, analysing, interpreting
Use an atlas to find the locations of Brisbane, Geraldton and Exmouth. These places are located at the

same latitude as many of Australia’s deserts. Use the Meteorology weblink in the Resources tab to find the
average temperature, rainfall and humidity of these places.

(@) How do these characteristics compare with the temperature, rainfall and humidity in Australia’s deserts?

(b) How can you account for the differences? Comparing and contrasting

. Several plants are listed in the descriptions in this subtopic on Australia’s deserts. Choose two different plant

types (for example, a grass and a tree) and research how they are adapted to desert conditions.
Examining, analysing, interpreting

4.6 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

4.6 Exercise 1: Check your understanding

1.

GS1 Name the deserts bordered by:
(@) the Gibson Desert
(b) the Little Sandy Desert. >
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2. GS1 What is a gibber desert?

3. GS1 What percentage of Australia is arid or semi-arid?

4. GS1 Where is the Great Victoria desert located?

5. GS1 Name Australia’s smallest desert. Where is it located?

4.6 Exercise 2: Apply your understanding

1. GS2 Look at FIGURE 1 showing the distribution of Australia’s deserts. Where are they located in terms of
the tropics?

2. GS1 List the types of vegetation that can be found in the Strzelecki Desert.

3. GS1 Which desert is Australia’s driest and what are its characteristics?

4. GS1 What is an intermittent creek?

5. GS1 Which desert contains a UNESCO Biosphere Reserve?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

4. ( SkillBuilder: Calculating distance using scale

only

What does it mean to calculate distance using scale?

Calculating distance using scale involves working out the l |

actual distance from one place to another using a map. ’ ’
The scale on a map allows you to convert distance on a Eal '\

map or photograph to distance in the real world. A linear ,1-.‘_‘; .\‘»foro
scale is the easiest to use. y %

ey 7 Y P oW
Select your learnON format to access: /’ A N

e an overview of the skill and its application in O
Geography (Tell me) \ N i
e avideo and a step-by-step process to explain ' )
the skill (Show me)
e an activity and interactivity for you to practise
the skill (Let me do it)
e questions to consolidate your understanding of
the skill.

500 1000 km

Resources

Video eLesson SkillBuilder: Using latitude and longitude (eles-1652)
Interactivity SkillBuilder: Using latitude and longitude (int-3148)

4.8 How did Lake Mungo become dry?
4.8.1 Where are Lake Mungo and the Willandra Lakes located?

Lake Mungo, in Mungo National Park, is just one of 13 ancient dry lake beds in a section of the Willandra
Lakes Region World Heritage area in semi-arid New South Wales. There is no water there now, yet the
lakes were once full of water and teeming with life, supporting Aboriginal peoples since the beginning

of the Dreamings (more than 47 000 years by European estimates) — archaeological records show this
continuous human presence. What happened to change this environment into the semi-arid landscape

it is today?
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The Willandra Lakes are located in far south-  £1GURE 1 Location of Willandra Lakes, including Lake
western New South Wales and the region is Mungo
part of the Murray—Darling River Basin. Lake
Mungo is 110 kilometres north-east of Mildura,
Victoria. The lakes were originally fed by water
from Willandra Creek (see FIGURE 1), which
was a branch of the Lachlan River. The average
rainfall in this area is 325 millimetres per year,
making it a semi-arid desert region.

4.8.2 How has Lake Mungo
changed over time?
40000 years ago

During the last ice age, huge amounts of water
filled the shallow lake. At its fullest, Lake
Mungo was 6-8 metres deep and covered

130 square kilometres (more than twice the
area of Sydney Harbour). The lakes were rich
with life, including water birds, freshwater
mussels, yabbies and fish such as golden

perch and Murray cod. Giant kangaroos, giant
wombats, large emus and the buffalo-sized
Zygomaturus — all now extinct — grazed
around the water’s edge. Remains of more
than 55 species have been found in the area and
identified — 40 of these are no longer found in
the region, and 11 are extinct.

Aboriginal peoples lived here in large
numbers — evidence for this has been found %
in more than 150 human fossils, including Mallee Cliffs
‘Mungo Lady’ discovered in 1968 and ‘Mungo Qi Honat Park

[ZZ7] World Heritage area

[ | Dry lake bed

[ National Park 1\
s [

Man’ in 1974, both believed to be over 40 000 o °‘O )
years old. The youngest fossil is 150 years old. 7=
FIGURE 2 Traditional owners clean fossilised footprints at Lake
Mungo.
DISCUSS

‘It is right for Lake Mungo to be protected
under a World Heritage listing because of
its significant cultural characteristics.’
How does this type of protection reflect
the cultural values of a society?
[Intercultural Capability]
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30000-19 000 years ago FIGURE 3 The ‘Walls of China’ at Lake Mungo. The dry lake
A west wind blows across this landscape. bed is covered by low bushes and grasses.
During low-water years, red dust and clay R — >
were blown across the plains to the eastern B 4

side of the lake and they mixed with the sand
dunes on the edge of the lake (formed when
the lake was full). This began the formation
of lunettes (crescent-shaped dunes) on the
east side — called ‘the Walls of China’ in
Lake Mungo. Vegetation covered the dunes,
protecting them.

19000 years ago

The lakes were full of deep, relatively fresh water for a period of 30 000 years — with cycles of wet and
dry occurring — which came to an end 19 000 years ago when the climate became drier and warmer.
Eventually, the water stopped flowing into the lake system and it dried out.

Present day

Today, the lake beds are flat plains covered by low saltbush and bluebush as well as grasses. Grazing cattle
and sheep (now no longer allowed in the national park) and rabbits have caused erosion of the lunettes and
sand dunes, exposing the human and animal fossils that have since been discovered.

FIGURE 4 The process of erosion while Lake FIGURE 5 The process of erosion while Lake

Mungo was full Mungo was drying out
Prevailing wind/
Prevailing wind Clay
Sand
Sand

Drying lake

I—

High lake level

4.8.3 World Heritage listing

The Willandra Lakes Region, which includes Lake Mungo, is listed as a World Heritage Area. This region
is important because of its archaeology (human skeletons, tools, shell middens and animal bones make up
the oldest evidence of burial places in the world) and geomorphology (ancient and undisturbed landforms
and sediments).

Resources

Interactivity Evolving Lake Mungo (int-3108)

Weblink Timeline maker
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4.8 INQUIRY ACTIVITIES

1.

Work in small groups to create an identification brochure with pictures and facts about these three extinct

animals that once lived at Lake Mungo.

e Genyornis newtoni (giant emu)

e Protemnodon goliah (giant short-faced kangaroo)

e Zygomaturus trilobus (Zygomaturus) Classifying, organising, constructing

. Use the Timeline maker weblink in the Resources tab, the information in this subtopic and images you find
through online research to create your own colourful electronic timeline of these changes that occurred at
Lake Mungo. Classifying, organising, constructing

. Research what a World Heritage listing means in terms of protecting this place. Why is this place culturally

important to Aboriginal and Torres Strait Islander peoples?

Examining, analysing, interpreting

4.8 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,

proposing

4.8 Exercise 1: Check your understanding

1. GS1 What makes Lake Mungo and the Willandra Lakes region a semi-desert?

2. GS1 When did Lake Mungo dry up?

3. GS1 What is a lunette?

4. GS2 Describe how the lunettes formed over time.

5. GS1 Why did Lake Mungo receive World Heritage listing?

4.8 Exercise 2: Apply your understanding

. Use FIGURE 1 to describe where Lake Mungo is located.

aOhrON =

. GS2 Explain why Lake Mungo dried out.

. GS2 Outline the evidence that shows that many Aboriginal peoples lived in this area.
. GS2 What human activity caused the lunettes to erode? What did the erosion unearth?

. GS5 Use the scale in FIGURE 1 to measure the north-south extent of Mungo National Park.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

4.9 How people use deserts
4.9.1 Traditional livelihoods

Although not many people live in deserts, these environments have
been important to traditional communities for many years. People
either adapt to living in deserts or transform deserts to suit their

needs. People are also attracted to desert regions to mine resources.

There are many communities who live in deserts including
Indigenous Australian peoples; the Bedouin people of the Middle
East and Sahara; the Tuareg people of the Sahara in North Africa;
the Topnaar people in the Namib Desert; the San people in South
Africa; the Timbisha Shoshone of the Mojave Desert in the United
States; and the communities from the Atacama Desert in South
America.

Many of these communities are nomadic, moving with the
seasons and obtaining all their needs from the land or herding
animals and trading with people in settlements. It is important
to understand that not all desert peoples are desert-dwellers. For

example, many Indigenous Australian people do not live in deserts.

FIGURE 1 The San people in
southern Africa
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4.9.2 Desert resources

Many of the changes in deserts have been brought about by developments in technology. These changes
have resulted in water being extracted and used to grow crops, and minerals being mined and used in
many ways.

Water in the desert
Drilling equipment and pumps have allowed deep bores to tap into groundwater in aquifers deep below
the desert surface. This has transformed some deserts in northern Africa and the Middle East into a series
of circular irrigation fields — some of these can be up to three kilometres in diameter. In Australia,
groundwater from the Great Artesian Basin has enabled desert communities to exist and grazing to take
place. Unfortunately, the groundwater in many areas is being pumped out far more quickly than it is being
replaced and may be in danger of running out.

Desalination plants have also provided water to desert communities in many areas, especially the Middle
East, including large cities such as Dubai.

FIGURE 2 (a) Satellite image of circular irrigation fields in Libya; (b) aerial photograph of a circular irrigation
field

Mining in deserts
Many deserts contain valuable mineral deposits that were formed in the arid environment or have been
exposed by erosion. Desert mining has created a lot of wealth for some people and companies, but usually
not for the traditional desert people. Examples of mining resources include:
1. iron and lead-zinc ore — mined in Australian deserts
2. phosphorus (used to make fertilisers) — mined in the
Sahara region
3. borates (used to manufacture glass, ceramics, enamels
and agricultural chemicals) — mined in the deserts of
California, United States
4. copper, iron ore and nitrates — mined in Chile’s
Atacama Desert
5. precious metals such as gold, silver and platinum
— mined in the deserts of Australia, the United States and
central Asia
6. uranium — mined in Australia and the United States
7. diamonds — mined in the Kalahari and Namib deserts of
south-western Africa
8. o0il — more than 65 per cent of the world’s oil is found in
the desert regions of the Middle East, mainly
in Kuwait, Iraq, Iran and Saudi Arabia.

FIGURE 3 A uranium mine next to the
Colorado River in the United States

98 Jacaranda Geography Alive 8 Victorian Curriculum Second Edition



DISCUSS

Mining companies generally receive the wealth from mining. Why do you think that the traditional desert
communities miss out? Should they receive some of the benefits of mining? How could the profits be distributed
more evenly? [Ethical Capability]

4.9 INQUIRY ACTIVITY

Investigate one of the desert communities mentioned in this subtopic. Conduct research to identify where these
communities generally live, and find examples of their traditional ways of life, including living conditions and
shelter. Present your information in an interesting way, such as a Prezi, Keynote or PowerPoint presentation, and
use images and maps where possible. Classifying, organising, constructing

4.9 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

4.9 Exercise 1: Check your understanding

1. GS1 List the sources of water in a desert that can be used to grow crops and provide water for people.

2. GS2 How has technology enabled water to be used in deserts?

3. GS2 Do you think most desert people adapt to live in the desert environment, or adapt the environment to
live in the desert? Give two examples to support your reasoning.

4. GS2 Why is it important to use groundwater sustainably?

5. GS1 Where do the following indigenous peoples live: Bedouin, Tuareg, Topnaar, San and Timbisha?

4.9 Exercise 2: Apply your understanding
1. GS5 Study FIGURE 2a.
(@) Where is Libya located? Use an atlas or Google Earth and write a description.
(b) Identify the small red circles in the image.
2. GS6 Study FIGURE 3.
(@) Make a sketch of FIGURE 3. Label your sketch to include the river, the mine site and the buildings.
(b) How has mining changed this environment?
(c) What issues could arise due to the location of this mine?
(d) Predict what might happen to this area when mining stops.
3. GS6 What is meant by the term 'nomadic’? Why might a desert environment suit the needs of
nomadic peoples?
4. GS1 Where is the Great Artesian Basin located and why is it important?
5. GS6 Suggest specific ways that desert mining might affect desert-dwelling people.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

4 .10 Antarctica — a cold desert

4.10.1 Some facts about Antarctica

Like hot deserts, polar deserts are areas with annual precipitation of less than 250 millimetres, but they
have a mean temperature during the warmest month of less than 10 °C. Polar deserts are found in both the
Arctic and Antarctic regions of the world. Not only is Antarctica a desert — it is also the driest, coldest and
windiest continent on Earth.

Australia is the driest inhabited continent on Earth. However, Antarctica is even drier. Much of
Australia’s interior receives less than 250 millimetres of precipitation per year. The interior of Antarctica
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receives less than 50 millimetres. The coastal areas receive the highest levels of precipitation, but this is still
only about 200 millimetres.

Most of Antarctica is too cold for rainfall; the majority of the precipitation falls as snow. Some valleys in
Antarctica have received no rain for two million years. It also snows very little in Antarctica, particularly in
the interior.

In places, the ice sheet in Antarctica is 4.8 kilometres deep (see FIGURE 1). Most of the ice that covers
the continent has been there for thousands of years. In winter, as the surrounding oceans freeze, the area of
Antarctica is almost double that in summer.

FIGURE 1 This cross-section, which shows the mountains below the ice, passes through some of the thickest
parts of the Antarctic ice sheet.
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Palmer Land 1500 g'
George VI Sound 3
Ronne Ice 500 =
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Alexander 500
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How dry is dry?
Covered in ice, Antarctica may seem like the wettest place in the FIGURE 2 A climograph for
., . . . i
world, l?ut ,1‘[ s actually drier than the Sahara Df:sert. Despite this, Mawson Base, Antarctica
Antarctica’s ice holds 70 per cent of the world’s fresh water supply.
Most places in Antarctica receive no rain or snow at all. Very cold MAWSON BASE, ANTARCTICA
air does not have the capacity to hold enough water to create rain or °C Average monthly mm
. . S — temperature and rainfall
snow. This means that Antarctica is the world’s biggest desert. All |
drinking water in Antarctica is obtained by melting the ice. Unlike
in hot deserts, there is little evaporation from Antarctica, so the 20 50

relatively small amount of snow that does fall doesn’t disappear.
Instead it builds up over hundreds and thousands of years into

C . 1 40
enormously thick ice sheets. 0

How cold is cold? 0 130

During the winter of 2018, NASA scientists used satellites to record
a temperature of —98.7 °C, the coldest ever recorded on Earth. The

. . . -10 ~—20
measurements were taken in a depression on one of the highest \\_\ Y,
points of the dome-shaped ice sheet. During the coldest months (July i
to August), the average temperature at the South Pole is —60 °C. —20 10
During the warmest months (December to January), it rises
to —28 °C. -30 0
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Why is Antarctica so cold? Note: Precipitation = zero

There are three main reasons:

1. Antarctica’s position on the globe means that the sun’s rays strike the Earth’s surface at a low angle,
and therefore have a much larger area to heat than at other places on the planet.

2. Most of the sun’s heat that does reach Antarctica is reflected back into space by the white ice that
covers the continent. This also explains why you must always wear sunglasses or goggles in
Antarctica.

3. Antarctica is surrounded by the cold waters of the Southern Ocean.
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How windy is windy?

Australia’s greatest polar explorer, Douglas Mawson, called
Antarctica ‘the home of the blizzard’. He should know. He
lived in a wooden hut for two complete Antarctic winters, in
the strongest winds ever recorded. Mawson’s measurements
revealed an average wind speed of over 70 kilometres per
hour and gusts of over 300 kilometres per hour! The men in
his expedition team always carried an ice axe with them to
avoid being blown into the sea.

Why is Antarctica so windy?

As the air over the polar plateau becomes colder, it becomes
more dense. Finally gravity pulls it down off the plateau
towards the Antarctic coast. This creates very strong winds,
called katabatic winds, which can blow continually for
weeks on end and carry small pellets of ice. These winds
combined with the severe cold can be fatal; at —20 °C,
exposed human flesh begins to freeze when the wind reaches
only 14 kilometres per hour.

Katabatic winds also cause blizzards, which sweep up
loose snow and blow it about ferociously. Such blizzards
were the cause of death among many early Antarctic
explorers.

The winds also shape the landscape, carving it into
irregular shapes called sastrugi (see FIGURE 3). These
shapes range in height from 150 millimetres to two metres.
Travelling across sastrugi is extremely difficult.

4.10.2 How do people use Antarctica?

FIGURE 3 Sastrugi lie in the direction of
the prevailing wind. They are as hard as
rock.

Antarctica and the seas that surround it contain valuable resources. Antarctica is also the temporary home
of more than 4000 people in summer and 1000 in winter. Most are scientists and support staff. These people
work in more than 66 research stations representing 30 different nations.

Mining

There are great difficulties in looking for
mineral deposits in rocks that lie beneath
thousands of metres of ice. Therefore,
most exploration has taken place in the
ice-free areas of Antarctica. Scientists now
believe there are deposits of many valuable
minerals in Antarctica, including coal,
iron ore, copper, lead and uranium, and
traces of minerals such as gold and zinc.
There are also mineral beds lying under
the continent’s Transantarctic Mountains,
and large areas that may contain deposits
of oil and gas (see FIGURE 5).

FIGURE 4 Esperanza, a permanent, all-year round Argentinian
research base, Graham Land, Antarctica

&=

TOPIC 4 Desert landscapes 101



FIGURE 5 Potential sources of minerals in Antarctica
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Despite the presence of these valuable minerals, there are no operating mines in Antarctica. Given the
conditions — the extreme cold, the rough seas and the wind — mining operations would be very difficult
and potentially dangerous to the environment. Mining (other than for scientific purposes) is banned under
the Antarctic Treaty. This is to prevent the possibility of polluting the environment (for example, through an
oil spill or by digging a quarry).

The Antarctic Treaty

By the mid-1950s, Australia, New Zealand, the United Kingdom, France and Argentina were actively
exploring Antarctica. These countries declared territorial claims over parts of Antarctica while others were
fishing, whaling and conducting scientific research and mineral exploration in the region.

People began to realise that this unique wilderness needed to be protected. In 1958, 12 countries agreed
to preserve Antarctica. This led to an international agreement called the Antarctic Treaty, which came
into force in 1961. The treaty covers the area south of 60 °S latitude. It has been signed by more than 52
countries who meet regularly to discuss issues affecting Antarctica. The treaty:

o prohibits military activity

o protects the Antarctic environment

« fosters scientific research

o recognises the need to protect Antarctica from uncontrolled destruction and interference by people.

4.10.3 Tourism

The number of tourists to Antarctica has increased significantly since the mid-1990s, with a peak of over
51 700 in 2017-18. However, more people will attend one game of AFL football in Melbourne than will
visit Antarctica in one year. Given the scale (size) of Antarctica, tourist numbers are therefore still small but
continue to increase each year.

Most tourists go to Antarctica on board cruise ships. There are opportunities for people to land on the ice.
This often requires use of a Zodiac inflatable boat between ship and shore. There are no tourist facilities on
Antarctica — people must return to the ships, for example, to sleep, eat and shower.
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Sightseeing is the main activity for tourists. Other activities include kayaking, visiting research stations,
walking and snowboarding. Other types of tourism include flights over the continent and flights that include
landing on the ice.

Tourism can create problems, such as pollution from oil spills and disturbance to animal colonies.
Therefore, the International Association of Antarctica Tour Operators has set up rules to control tourism.
For example, no more than 100 passengers from a cruise ship may be landed at a location in Antarctica at
any one time.

TABLE 1 Tourists to Antarctica

1996-97 7330 2007-08 46 069
1997-98 9604 2008-09 37 858
1998-99 10013 2009-10 36 975
1999-2000 14 762 2010-11 33 824
2000-01 12 248 201112 26 509
2001-02 11588 2012-13 34 354
2002-03 13 571 2013-14 37 405
2003-04 27 537 2014-15 36 702
2004-05 27 950 2015-16 38 478
2005-06 29 823 2016-17 44 367
2006-07 29 823 2017-18 51707

Source: International Association of Antarctica Tour Operators

Bases on ice
Most of Antarctica’s scientific bases are
located on the coast so people and supplies
can be brought in by boat or air (see
FIGURE 6). They are also situated on the two
per cent of Antarctica not covered in ice, as
bases built on ice tend to sink under their
own weight. This is because the heat they
generate can melt ice around and beneath
them.

Some bases are inland. There is even
a permanent scientific base at the South
Pole: the American Amundsen—Scott Base.
Australia operates three permanent bases
in Antarctica — Casey, Mawson and Davis
stations — plus one on Macquarie Island
and five temporary summer bases. - p >

In January 2008 an air link between Source: Australian Antarctic Division
Australia and Antarctica was officially opened. The Wilkins runway is a four-kilometre-long airstrip about
70 kilometres from Casey Station. Scientists can now get to Antarctica in a few hours from Australia rather

FIGURE 6 Davis is the most southerly Australian Antarctic
station.
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than a few weeks on a ship. They can study the world’s weather, climate, marine and land biology, glaciers,
magnetics, geology and the ozone layer, as well as human physiology. Ice cores can provide a record of
climate change over a long period of time.

Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
o Exploring places > Antarctica > Antarctica: human features

Resources

Weblinks Antarctic weather
Meteorology
Life in Antarctica
Antarctic

Biosecurity fears

4.10 INQUIRY ACTIVITIES

1. Use the Antarctic weather and Meteorology weblinks in the Resources tab to describe the weather
conditions now at the South Pole. Compare these to the conditions where you live.
Comparing and contrasting
2. Use an atlas to measure the distance from Antarctica (coastline) to South America, Australia and South
Africa. Examining, analysing, interpreting
3. Use the information in TABLE 2 below to draw a climograph of McMurdo Station. How does it compare to
Mawson Base (see FIGURE 2)? Find climate data for the place where you live and draw another climograph
for that location. Compare this to the two Antarctic climographs. Outline the similarities and differences and
provide reasons for these. Comparing and contrasting

TABLE 2 Climate data for the American McMurdo station in Antarctica: latitude 77.88°S, longitude

166.73°E

|| Jan Feb | Mar| Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Deo | Annuall
Average -29 | 95 | -18.2| -20.7| -21.7| -23.0| -25.7| -26.1| -24.6| -18.9| -9.7 | -3.4 | Mean
daily -16.9
temperature

(°C)

Mean 15 | 21.2 | 241 | 184 | 23.7 | 249 | 156 | 11.3 | 11.8 | 9.7 9.5 | 15.7 | Total
monthly 202.5
rainfall (mm)

4. Working in groups of four, use the Life in Antarctica weblink in the Resources tab to investigate life at the
Australian Antarctic stations. Choose one station.
(@) What facilities are there at the station?
(b) Describe the work activities that take place.
(c) What do you think it is like to live there? Describing and explaining
5. Use a spreadsheet program to draw a line graph using the tourism data in TABLE 1. Describe how the
numbers have changed over time and provide possible explanations for these changes.
Describing and explaining
6. Use the Antarctic and Biosecurity fears weblinks in the Resources tab to find out more about how foreign
seeds are invading Antarctica. Write a list of rules for a company that would remove this risk.
Evaluating, predicting, proposing
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7. Do you think countries should be able to own pieces of Antarctica? Write a two-minute speech outlining the
reasons for your point of view. Debate this topic as a class. Evaluating, predicting, proposing
8. Would you like to visit Antarctica? Why? Discuss as a class, listening carefully to the opinions of others.
Evaluating, predicting, proposing

4.10 EXERCISES

Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

4.10 Exercise 1: Check your understanding

1. GS1 List three facts about Antarctica that you found the most surprising.

. GS1 Why does Antarctica double in area every winter?

. GS1 What is the coldest temperature ever recorded in Antarctica, and in which place did this occur?

. GS2 Antarctica is sometimes described as the world’s biggest desert. Why?

. GS2 Describe and explain why Antarctica is so dry, cold and windy.

. GS2 Examine the photograph in FIGURE 3 and describe how this landscape has been formed. How does this
environment pose a risk to people?

OO, WODN

4.10 Exercise 2: Apply your understanding

1. GS6 What might happen to Antarctica if the ice shelves on top of the mountains were to melt? What
changes might happen to sea levels around the world? Construct a concept map to record all your ideas.

2. GS2 List three ways in which the stations might have an impact on the Antarctic environment.

3. GS2 Why is there no mining in Antarctica? What problems would there be in extracting and transporting
minerals from Antarctica?

4. GS6 Suggest the ideal location for a scientific base in Antarctica.

5. GS2 Why don’t tourists visit Antarctica during winter?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

4 .11 Thinking Big research project: Desert travel
brochure

=
c
)

Your graphic design business is applying for a rewarding contract
to design travel brochures to amazing locations. The brief you have
been given for the job interview is to create a brochure enticing
people to visit one of the world’s deserts.

Select your learnON format to access:
the full project scenario
details of the project task
resources to guide your project work
an assessment rubric.

Resources

projectsPLUS Thinking Big research project: Desert travel brochure (pro-0170)
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4 .12 Review

4.12.1 Key knowledge summary
Use this dot point summary to review the content covered in this topic.

4.12.2 Reflection
Reflect on your learning using the activities and resources provided.

Resources

eWorkbook Reflection (doc-31348)
Crossword (doc-31349)

Interactivity Desert landscapes crossword (int-7597)

only

KEY TERMS

blizzard a strong and very cold wind containing particles of ice and snow that have been whipped up from
the ground

humidity the amount of water vapour in the atmosphere

intermittent creek a creek that flows for only part of the year following rainfall

katabatic wind very strong winds that blow downhill

nomadic describes a group that moves from place to place depending on the food supply, or pastures

for animals

rain shadow the drier side of a mountain range, cut off from rain-bearing winds

sastrugi parallel wave-like ridges caused by winds on the surface of hard snow, especially in polar regions
treaty a formal agreement between two or more countries
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4 .3 SkillBuilder: Using latitude and longitude
4.3.1 Tell me

What are latitude and longitude?
Latitude and longitude are imaginary grid lines encircling the Earth. They can be drawn over a map to help
us locate a place.

The lines that run parallel to the equator are called parallels of latitude. Each line is measured in degrees
north (N) and south (S) of the equator (0°). The equator divides the Earth into two parts — the northern
hemisphere and the southern hemisphere. The latitude at the North Pole is 90°N, and the latitude at the
South Pole is 90°S. All places have a latitude reading somewhere between 0° and 90°N, or 0° and 90°S.

Lines of longitude run from north to south from the North Pole to the South Pole. These are called
meridians of longitude and are also measured in degrees. The Prime (or Greenwich) Meridian (0°)
runs through Greenwich Observatory near London, England. Places are either east (E) or west (W)
of this line. All places have a longitude reading somewhere between 0° and 180°E, or 0° and 180°W.

FIGURE 1 The parallels of latitude FIGURE 2 The meridians of longitude
North Pole (90°N) North Pole

//\sr’)—\\

Prime Meridian

20°S

~oPic of Gapyigom (23°27 )
40°S
South Pole (90°S) South Pole
How are latitude and longitude useful? FIGURE 3 Latitude and longitude lines
Latitude and longitude are used to give the precise location form a grid pattern

of a place in an atlas, on a globe, or on a map showing a large
region. Lines of latitude and longitude form a grid pattern on
a map and this makes identifying the location of a place easy.
A gazetteer index lists latitude and longitude readings of
all places featured in an atlas.

Latitude and longitude are useful for identifying exact
locations when, for example:

o sailing on the open ocean

o flying across vast expanses

o gaining a GPS reading

o viewing Google Earth

o studying maps to plan a touring holiday.

South Pole
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Using latitude and longitude accurately involves:
o identifying the precise location of a place
o accurately reading parallels of latitude
o accurately reading meridians of longitude
o writing the reading correctly.

4.3.2 Show me

How to use latitude and longitude
You will need:

e amap with a latitude and longitude grid

o aruler.
Model
Philadelphia in the United States is located at 40°00’N 75°10"W. Further east, on the coast, is Boston at
42°20’N 71°05’W. Dallas in the central south of the country is at 32°47'N 96°48’W. On the west coast, Los
Angeles is at 34°00’N 118°15’W and San Francisco is at 37°45'N 122°27'W.

FIGURE 4 North and Central America
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Source: Spatial Vision
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Procedure
Step 1

Determine the place for which you want to give a latitude and longitude reading.

Step 2

Begin with the parallels of latitude. Determine the degrees on the line closest to the location. For example,
in FIGURE 4 Philadelphia is at 40°N — it is exactly on the line of latitude and north of the equator. The
equator (0°) is shown in the bottom left corner of FIGURE 4 but due to the Earth’s curve, it cannot be seen
across the entire map as it dips below the area shown. Not all parallels of latitude are drawn on a map and
so you will often have to work out what the closest line of latitude is. For example, in FIGURE 4, we can see
that Dallas is located at 33°N.

You may have noticed in FIGURE 4 that an additional parallel of latitude has been drawn and labelled the
Tropic of Cancer. This line is at 23.5°N. A similar line is found at 23.5°S and is known as the Tropic of
Capricorn. It passes through northern Australia just near Rockhampton. It is between these two lines that
the sun moves and determines our seasons.

Step 3

Each degree on the grid is made up of 60 minutes (see FIGURE 5). It is likely that a place is not situated
exactly on the degree line, so you will need to determine a minute reading as well. This becomes especially
evident in smaller-scaled maps. Calculate the minutes for the place you are identifying. It is often a good
idea to place a ruler on the map or use a finger to follow a line so that your eyes don’t inadvertently cross to
another grid square.

FIGURE 5 Showing minutes of a degree

3303 ......... (FEREREREN} (FEREREREN} (EERERRERT] [FRRREREREN I .5101,. 111
Minutes 3
1573 B
55'-3A
34°S :
40°E 41°E
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Step 4

Combine the readings to obtain a precise latitude for place. Place A in FIGURE 5 is at 33°55’S.
(The S’ indicates that this place is south of the equator.)

Step 5

Longitude is determined in a similar manner. Find the north—south line (meridian) closest to the place.
Take the line reading and then the degrees reading. For example, in FIGURE 4 Philadelphia is at 75°W.
The ‘W’ indicates it is west of the Prime Meridian. The Prime Meridian is not shown on FIGURE 4 but the
numbering on the meridians at both the top of the map and the bottom of the map indicate that the Prime
Meridian is off the map to the right. On a more detailed map, a minute reading could also be obtained.

Step 6

When combining the grid readings, latitude always comes first. A useful tip is to remember that ‘latitude’
comes before ‘longitude’ alphabetically. In FIGURE 4, Philadelphia is at 40°N 75°W. In FIGURE 5, place B is
at 33°15’S 40°50’E. Check that you can find these two places.

Step 7

In the gazetteer index of an atlas, the reading for
Philadelphia is listed as 40°00’N 75°10°W. Have
a look in an atlas gazetteer index (usually in the
back of the atlas) as the places are all identified
by latitude and longitude. With a partner, test
each other by naming and looking up locations
on a map and practising giving their latitude and

FIGURE 6 A sample from the gazetteer index of an
atlas

Van Diemen, Cape 80 C9 11.10s 130.22€

Van Diemen Gulf 80 C9 )
Vanern, Lake 114 G4 Latitude
Vanersborg 114 G4

Vangunu, island 89 G3 .
Vanimo 88 D3 2.40s 141.17& Longitude
Vannes 116 C4 47.40n 2.44w

Van Rees Range 88 C3

longitude. Vanrhynsdorp 126 B1 31.36s 18.45¢

Resources

Video eLesson Using latitude and longitude (eles-1652)

Interactivity Using latitude and longitude (int-3148)

4 3.3 Letmedoit

Complete the following activities to practise this skill.

4.3 ACTIVITIES

1. Using FIGURE 1 in subtopic 4.6, give the latitude and longitude readings at the centre of the listed deserts to
complete the table below.

Gibson

Tanami

Simpson

Great Sandy

2. Apply your skills in using latitude and longitude to answer the following questions.
(@) Which desert can be found at 22°S 133°E?
(b) This South Australian desert can be found at 29°S 141°E. What is its name?
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(c) Give a latitude and longitude reading such that a person would find themselves at Davenport Range.

(d) If you were to travel the full length of the Great Dividing Range, at what latitude and longitude would you
begin and finish?

(e) Which range extends furthest east — Hammersley, Carnarvon or Robinson? Give the latitude and
longitude reading at its most easterly point.

(f) Use the checklist to assess your development of this skill. Can you tick all the items? If not, with a
partner, continue your practice of looking up or providing readings for locations in your atlas until you feel
confident in your skills.

Checklist
| have:
« identified the precise location of a place
e accurately read parallels of latitude
e accurately read meridians of longitude
o written the readings correctly.
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4. ( SkillBuilder: Calculating distance using scale
4.7.1 Tell me

What does it mean to calculate distance using scale?

Calculating distance using scale involves working out the actual distance from one place to another using
a map. The scale on a map allows you to convert distance on a map or photograph to distance in the real
world — what it represents on Earth’s surface. A linear scale is the easiest to use. Sometimes the distance
being measured between places is not straight.

Why is calculating distance by using scale useful?
Calculating distance by using scale provides a spatial understanding of an area. If you go to an unfamiliar
place for a holiday and the tourist information map does not have a scale, it is very difficult for you to know
how far it is between places on the map and therefore how long it might take to walk or drive between them.
Maps and photographs often show large areas of the Earth on a page. Many people use maps or photographs
to gather information and need to understand the distances between places. Examples of people who
calculate distance by using scale include:

o architects

e town planners

e engineers

o pilots

o farmers

e tourists.
A good calculation of distance using scale involves:

e accurately converting a ruler measured distance on a map to an actual distance by using a linear scale.

4.7.2 Show me

How to calculate distance using scale
You will need:

e amap or photograph with a linear scale

o a piece of paper with a straight side for marking places

o alight grey pencil

e apiece of string

e apencil.
Model
The linear scale of the FIGURE 1 map is shown in the lower left corner. The shaded Bedouin lands are seen in
the key/legend. The Sahara Desert, where the Bedouin people live, is approximately 5250 kilometres from
west to east and on average 1900 kilometres from north to south.
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FIGURE 1 Desert areas inhabited by the Bedouin people
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Source: MAPgraphics Pty Ltd, Brisbane

Procedure

To calculate the distance between places or around places, it is easiest if you have a map or photograph that

has a linear scale as shown in FIGURE 1.
Step 1

Determine the two places between which you want to know the distance. If it is a straight-line distance

between the two places — the distance ‘as the crow flies’ — then your paper edge must be long enough to
go between these points. If not, and the distance is winding, then you will need to learn to bend your paper
(jump to step 4) or use a piece of string (jump to step 8).

Step 2
Place the straight edge of the piece of paper

between the two places. Mark the two extremities
of the distance on the edge. Label the place names

at each end if working from a map.

Step 3

Place this marked edge of paper onto the linear
scale drawn on the map. One end of the markings

must be at 0. Read off the distance on the scale. If

the distance is longer than the scale bar on the map,

mark your paper edge where the scale bar ends
and move this new mark to 0, repeating as often
as required. If you have to do this then you will

need to add the distances together to find the total

distance between the named places. Don’t forget to

add the unit of measurement (for example, metres

or kilometres).

FIGURE 2 Measuring straight distances with a scale
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FIGURE 3 Converting the paper edge markings to a ‘real’ distance
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Step 4

If the distance is winding rather than straight — perhaps
you are following a road through hills, or a river
winding its way downstream, or a hiking track across
aridge — begin by placing the edge of the paper against
the starting point, marking the edge with the place name.
Step 5

Move the paper carefully so the edge follows the curve
on the map. Use your pencil to apply light pressure
while you adjust the paper edge to the curve.

Step 6

Mark and label the end point on your paper.

Step 7

Place the paper along the linear scale and read off

the distance between your two places as you did in

step 3. Don’t forget to add the unit of measurement (for
example, metres or kilometres).

Step 8

The technique using a piece of string is risky — if you let
go of the piece of string, you’ll have to start again! Place
one end of the string at your starting point, and bend the
string around the winding distance.

Mark the total distance carefully and place the string
against the linear scale to calculate the total distance
between the two places. One end of the string must
be at 0. Read off the distance on the scale. If the distance
is longer than the scale bar on the map, mark
the string or hold it carefully where the scale bar ends and
move this new mark to 0, repeating as often as required.
If you have to do this, you will need to add the
distances together to find the total distance between the
named places. Don’t forget to add the unit of measurement
(for example, metres or kilometres).

FIGURE 4 Measuring curved distances with a
scale using a paper edge

Oldtown
Newtown

N

Use the tip of your pencil or a pin
to keep the paper on the curve.
You can then pivot the paper
around without losing your place.

FIGURE 5 Measuring curved distances
with a scale using a piece of string
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Resources

Video eLesson Calculating distance using scale (eles-1653)

Interactivity  Calculating distance using scale (int-3149)

4.7.3 Let me do it

Complete the following activity to practise this skill.

4.7 ACTIVITY

Using FIGURE 1 in subtopic 4.6, complete the following. Tick off the checklist when you feel confident in your
development of this skill.

a.
b. How far is it between the Central Desert and the Simpson Desert?
c.
d
e

How far is it from the west to the east of the Great Victoria Desert?

Calculate the distance around the Tanami Desert.

. What is the distance around the area designated as ‘arid zone'?
. What length of ‘arid zone’ boundary is also on the coast of Australia?

Checkli