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14 Landscapes formed
by water

14.1 Overview

Content to come

14.1.1 Introduction
Landscapes sculpted by water
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.

eWorkbook Customisable worksheets for this topic

Video eLesson Landscapes sculpted by water (eles-1624)

LEARNING SEQUENCE
14.1 Overview
14.2 Landscapes formed by water
14.3 Coastal erosion
14.4 Which coastal landforms are created by deposition?
14.5 Managing coasts
14.6 Indigenous use of coastal environments
14.7 Comparing coastal landforms
14.8 How do I undertake coastal fieldwork?

14.9 SkillBuilder: Constructing a field sketch
14.10 How does water form river landscapes?
14.11 Managing river landscapes
14.12 Landscapes formed by ice

14.13 SkillBuilder: Reading contour lines on a map

14.14 Thinking Big research project <title to come>
14.15 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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14.2 Landscapes formed by water
14.2.1 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, frozen water 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 The Twelve Apostles in Port Campbell National Park,
Victoria. How might the potential for erosion change along this
coast if the waves were larger and it was high tide?

Stacks show where the

coastline used to be.

Current coastline

Limestone cliffsCollapsed stacks

FIGURE 2 How is the flow of water changing this landscape?
As you learned in topic 13,

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 2 you can see
the power of water as it rushes over a
rockface and carves pools in its hard
surface. You may have seen pools of
a similar shape carved by waves in
rocky coastal landforms.

As water makes contact with landscapes, it can change the shape and size of its features or landforms
(FIGURES 2 and 3). The coastal landscape that you see today is not the same as it was hundreds or thousands
of years ago. FIGURE 1 is a photo of the 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.
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FIGURE 3 Water constantly moves over and through the Earth and through the air.

Waterfalls form when water quickly pours over hard

rock eroding the weaker rock underneath. 

Water is always part

of the water cycle.

A coastal estuary can form

where a river meets the sea and

deposits its sediment load.

Precipitation
Condensation

Precipitation

Run-off

Transpiration

Evaporation
Groundwater

Evaporation

Glaciers of frozen water slowly flow from permanent

snowfields, eroding mountain slopes.

On flatter land, rivers slow

down, and deposition is

more obvious.

Caves form by water

flowing underground.

14.2 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

14.2 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

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

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

(b) How are these two processes linked?
2. GS2 Where would FIGURES 1 and 2 be placed on the landscape depicted in FIGURE 3? Explain.
3. GS2 Explain how the water cycle and the formation of landscapes are interconnected.
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4. <content to come>

5. <content to come>

14.2 Exercise 2: Apply your understanding
1. GS2 Many landscapes change rapidly; for example, the Twelve Apostles.

(a) 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. <content to come>

5. <content to come>

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

14.3 Coastal erosion
14.3.1 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 fetch).
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 14.4).

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.
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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.

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

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

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.

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, the undercut section of the cliff 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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Deepen your understanding of this topic with related case studies and questions.
• Investigate additional topics > Oceans and coasts > Coastal processes

Interactivity Coastal sculpture (int-3124)

Weblinks Stack formation

Cliffed Coast

Google Earth Twelve Apostles

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

Describing and explaining
2. Watch the Stack formation weblink and/or the Cliffed Coast weblink in the Resources tab. Take note of the

process of erosion of a cliff face.
Examining, analysing, interpreting

3. In a small group, 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
4. 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
5. 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

14.3 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

14.3 Exercise 1: Check your understanding
Remember
1. GS1 What are three physical processes that have influenced the creation of coastal landforms?
2. GS1 What are three human activities that have influenced the creation of coastal landforms?
3. GS1 Place the following landforms in the order in which they would be created:

(a) arch, cave, headland, stack
(b) blowhole, cave, cliff.

4. GS2 Explain the difference between constructive and destructive waves.
5. <content to come>

14.3 Exercise 2: Apply your understanding
1. 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.
2. GS6 Identify, using a sketch map, how several of the changes identified in question 4 of the previous

activities might affect the coastal landscape of your favourite beach.
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3. 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.

4. <content to come>

5. <content to come>

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

14.4 Which coastal landforms are created by
deposition?
14.4.1 How are depositional coastal landforms formed?
As we learned in subtopic 14.3 Coastal erosion, 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
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areas. This is called a tombolo. 

A beach forms when material is brought to shore by waves.
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Longshore drift can build
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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.
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FIGURE 2 The formation of sand dunes
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FIGURE 3 The process of longshore drift
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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 4 Angel Road is a depositional landform
connecting three small islands with the mainland
in Japan.
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14.4.2 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.

14.4 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

14.4 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

14.4 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. <content to come>

5. <content to come>

14.4 Exercise 2: Apply your understanding
1. GS5

(a) In which direction is sand moving on the beach in FIGURE 3?
(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.
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. <content to come>

5. <content to come>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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14.5 Managing coasts
14.5.1 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.

FIGURE 1 Sea wall at Brighton Beach
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.

14.5.2 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.
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FIGURE 2 The movement of sand northwards along the Adelaide
Metropolitan coastline
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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 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
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FIGURE 4 Piping sand from north to south along
Adelaide’s beaches
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DISCUSS
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.

[Critical and Creative Thinking Capability]

14.5.3 Do coastal management strategies always work?

FIGURE 5 A groyne and rock barrier protect a
sandy beach in Wales, United Kingdom.

Rock wall

Groyne

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 coast,
on the other side of the groyne. Building a sea 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?

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

14.5 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. Identify the strengths and weaknesses, for your house and your neighbours’ houses, of the management

proposal you created to answer question 2.
Evaluating, predicting, proposing

14.5 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
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14.5 Exercise 1: Check your understanding
Remember
1. GS1 How do groynes and sea walls help to manage or protect a coastal landscape?
2. GS2 Draw a diagram to explain your answer to question 1. Refer to FIGURE 3 in subtopic 14.4 to help with

your diagram.
3. GS2 Describe what will happen to Adelaide’s southern beaches if they stop being replenished with trucks

of sand.
4. GS1 What are the two main types of coastal management techniques?
5. GS2 What problem do sea walls usually attempt to solve?

14.5 Exercise 2: Apply your understanding
1. GS2

(a) Refer to FIGURE 4. Describe the changes that have occurred to Adelaide’s coastline over the past 7000
years.

(b) Refer to FIGURES 3 and 5. Describe the changes the Living Beaches Strategy has made to the Adelaide
coastline and the reasons for these changes.

2. GS2 Draw a diagram to demonstrate how a sea wall is supposed to work.
3. GS2 Draw a diagram to demonstrate how revegetation could be used instead of a sea wall.
4. <content to come>

5. <content to come>

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

14.6 Indigenous use of coastal environments
14.6.1 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.

FIGURE 1 Shell midden on the Tarkine coast, Tasmania
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!
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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.

14.6 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

14.6 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

14.6 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. <content to come>

5. <content to come>

14.6 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. <content to come>

4. <content to come>

5. <content to come>

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

14.7 Comparing coastal landforms
14.7.1 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 14.2), 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 Vatnajökull glacier.
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FIGURE 1 Ko Tapu rock near Phuket, Thailand
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.

FIGURE 2 Jökulsárlón Glacier Lagoon, Iceland

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

14.7 ACTIVITIES
1. Use the internet to collect at least six images of limestone stacks from different places in the world.
2. Attach these images to a Google map to create a global distribution of limestone landscapes.
3. Describe the similarities and differences between the images.

Comparing and contrasting

14.7 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
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14.7 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 Vatnajökull glacier into the sea?
3. GS2 Describe the way that the geological process of deposition has changed the Gippsland Lakes and

Jökulsárlón.
4. <content to come>

5. <content to come>

14.7 Exercise 2: Apply your understanding
1. GS6 The Vatnajökull 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. <content to come>

4. <content to come>

5. <content to come>

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

14.8 How do I undertake coastal fieldwork?
14.8.1 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
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.Pdf_Folio:16
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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.

Are there areas where sand has

been built up? Measure the

width of the sand at several

locations. Locate on your map.

Who uses the beach? Find

evidence (e.g. signs, tracks

and litter).

Have structures worked to

protect the coast? Sketches or

photos can provide evidence.

Is there evidence of

constructive wave action?

Photograph or sketch this,

locating and labelling it on

your map.

Has deposition

been influenced

by human

features?

What type of

material is the

beach made of?

Features of a coastal

landscape

Once at your fieldwork site,

add the extra natural and human

features you can now identify to

your base map.

Is there evidence of destructive wave

action? Are there landforms that are

a result of ongoing erosion?

Photograph or sketch this, locating

and labelling it on your map.

Does the backwash appear to

be stronger than the swash?

Is there evidence of material

that has been eroded from

somewhere else?

Note the conditions on the day:

wave height, wave frequency,

wind and temperature.

Note the change in the height of

the tide between the time you

arrive and when you leave.

FIGURE 2 Investigating the rocky shores of a coastal landscapeYou may not be able to return to
your fieldwork site, which means your
data needs to be very detailed.
• Always record the location

of the information on your map.
• Take photos of the coastal

landscape, including the
landforms and human structures.

• Measure distances and heights.
• Draw field sketches to remind

you of details. Even when you
have photographed something,
a field sketch allows you to
annotate the diagram so
that you can remember important
characteristics about how it was
formed or the direction of longshore drift. Do not worry if you are not a gifted artist, as there are apps
that allow you to convert your photos to sketches when you get back to class.
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FIGURE 3 Field sketch

Source: Alex Rossimel

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 Students on a fieldwork trip, measuring the slope of a
sandy beach.
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14.9 SkillBuilder: Constructing a field sketch

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.

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.

14.10 How does water form river landscapes?
14.10.1 Moving water FIGURE 1 Rivers of the world: the longest river on each

continent

Kilometres

3000 4000 5000200010000 6000 7000

Nile River (Africa)

Amazon River (South America)

Yangtze River (Asia) 

Mississippi–Missouri (North America) 

Murray–Darling (Australia)

Volga River (Europe)

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.

14.10.2 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.
Pdf_Folio:19

TOPIC 14 Landscapes formed by water 19

UNCORRECTED PAGE PROOFS



“c14LandscapesFormedByWater_print” — 2019/6/15 — 0:55 — page 20 — #20

FIGURE 2 A river system

River mouth

Watershed

River

formation

Waterfall

Upper course

Tributary

Lower course

Meanders

Floodplain

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

One drainage basin can contain

many smaller drainage basins. 

Watershed

Source: Adapted from an image by RecycleWorks www.RecycleWorks.org
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FIGURE 4 A waterfall

Waterfall retreats.

Hard rock

Overhang

Plunge pool

Soft rock

Hard rockFallen rocks

Ridges of hard

rock create an

uneven slope.

This creates

rapids.
Steep-sided

gorge develops

as waterfall

retreats.

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 more quickly a river
moves, 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.

Middle course
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.

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 a river 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.

Interactivity River carvings (int-3104)

Google Earth Mississippi Delta

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

14.10 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

2. 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 might form. Show the possible
future course of the river.

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

Classifying, organising, constructing
4. 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
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14.10 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

14.10 Exercise 1: Check your understanding
1. GS3 Refer to FIGURE 1 and compare the scale of Australia’s longest river with the world’s longest river.
2. GS1 What feature, other than water, has to be present for waterfalls and rapids to form? Refer to FIGURE 4.
3. GS2 Explain how rivers are part of the water cycle.
4. GS2 Why do people settle and farm on floodplains?
5. <content to come>

14.10 Exercise 2: Apply your understanding
1. 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.
2. GS6 What do you think will happen to deltas if sea levels rise?
3. GS6 Predict the changes that will occur to the waterfall in FIGURE 4. Justify your answer.
4. 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.
5. <content to come>

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

14.11 Managing river landscapes
14.11.1 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.
• It 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.
• It supplies water for cities and industries and irrigation for farming.
• Much of its floodplain has been cleared for farmland.
• 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.
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FIGURE 1 The Mississippi drainage basin
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Floods

FIGURE 2 Examples of management strategies

A levee bank on each side 

to build up the height 

of the natural riverbank

Dredging to scoop up 

mud and materials 

from the riverbed

A lock to raise 

or lower a boat to

match the water level 

on the other side

Straightening 

of the river

to make 

navigation easier

Concreting banks

to decrease erosion

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
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.
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FIGURE 3 Predicted changes to the Mississippi Delta,
2009 to 2100

A control structure 

makes sure the river 

continues to flow 

through Baton Rouge 

and New Orleans.

Less sediment is reaching

the delta; the delta is

becoming smaller.This is a concern for the

fishing industry.

The river water contains too many

nutrients from towns and farms.

2009

2100

Management issues

• The strategies are expensive.
• Continuous dredging is needed.
• Levees are being built higher — some now seven metres high — and it is hard work to make sure they

don’t leak or break.
• Water is powerful and the river still wears away at weak points along the banks.
• If a levee breaks or if water goes over the top, flood damage can be very bad.
• The floodplain does not receive much sediment from the river.
• The river water is not as clean as it used to be.
• Natural habitats are damaged by dredging or concreting.
• The delta is decreasing in size.

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]

Weblinks Erosion

Mississippi
Pdf_Folio:24
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14.11 ACTIVITIES
1. Use the Erosion weblink in the Resources tab. Which parts of the delta have been most affected by

erosion?
Examining, analysing, interpreting

2. 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
3. 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

14.11 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

14.11 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.
3. <content to come>

4. <content to come>

5. <content to come>

14.11 Exercise 2: Apply your understanding
1. GS6 How close will Baton Rouge be to the sea in 2100?
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. <content to come>

4. <content to come>

5. <content to come>

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

14.12 Landscapes formed by ice
14.12.1 How can glaciers shape landscapes?
In cold parts of the world, such as the poles and high mountains, water freezes, and 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.
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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.

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

Snow build-up

Glacier

Water from melting ice

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.

FIGURE 2 Three types of glacial erosion: plucking, abrasion and freeze–thaw

Freeze–thaw: rocks are broken up by repeated

 freezing and thawing of water in cracks

near the back wall of the glacier.

Plucking: the moving ice of the glacier

pulls away blocks of rock onto which

it has become frozen.

Ice

Abrasion: rocks in a glacier work like

sandpaper to smooth the rocks

they are moving over.
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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

Arête

Main glacier

Tributary glacier

meeting main glacier

Truncated spurs

Subglacial moraine

Lateral moraine

Englacial moraine

Medial moraine

Path of main glacier

Horn

Cirques

14.12.2 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.
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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.

0 3000 6000 km

Source: © NASA/JPL-Caltech/University of Colorado

FIGURE 5 Gangotri Glacier in the Himalayas in northern India

Gangotri Glacier has been receding 
since 1780,although studies

show its retreat has
increased since 1971.

It has retreated
850 metres in the 

last 25 years.

The Gangotri Glacieris one

of the largest in the Himalayas.

(B)(A)

The glacier is currently 30.2 kilometres

long and 0.5−2.5 kilometres wide.

The meltwater of this glacier

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.

Weblink Glacier
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14.12 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, arête, cirque, high mountain peaks, glacial stream, U-shaped valley.

Describing and explaining

14.12 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

14.12 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.

(a) Describe the places where glaciers are retreating.
(b) Describe the places where glaciers are advancing.

14.12 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?

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

14.13 SkillBuilder: Reading contour lines on a map

What are contour lines?
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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.

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.
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14.14 Thinking Big research project: <PROJECT
TITLE TO COME>
SCENARIO
<content to come>

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

projectsPLUS Thinking Big research project: <project title to come> (pro-xxxx)

14.15 Review

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

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

eWorkbook Reflection (doc-xxxxx)

Crossword (doc-xxxxx)

Interactivity Landscapes formed by water crossword (int-xxxx)

KEY TERMS
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
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
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erosion the wearing away and removal of soil and rock by natural elements, such as wind and water, and by
human activity
field sketch a diagram with geographical features labelled or annotated
flash flood a flood that occurs very quickly, often without advance warning
groundwater water that seeps into soil and gaps in rocks
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
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
prevailing wind the main direction from which the wind blows
physical process continuing and naturally occurring actions such as wind and rain
shell middens Indigenous archaeological sites where the debris associated with eating shellfish and similar
foods has accumulated over time>
swash the movement of water in a wave as it breaks onto a beach
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