
12 Landscapes formed  
by water
12.1 Overview
Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your 
learnON title at www.jacplus.com.au. They will help you learn the content and concepts covered in the topic.

12.1.1 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.
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From gentle rain to rushing rivers, how does simple water form and transform landscapes?

Resources

eWorkbook Customisable worksheets for this topic

Video eLesson Landscapes sculpted by water (eles-1624)

FIGURE 1  The Horizontal Falls are a natural phenomenon located in the Kimberley region of Western Australia.
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  12.2  Landscapes formed by water  

  12.2.1  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 thev 
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.  

 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  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 change the shape and size of its features 
or landforms ( FIGURES  1   and   3  ). The coastal 
landscape that you see today is not the same 

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

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

  By the end of this subtopic, you will be able to explain how water changes landscapes. 

  FIGURE 1    How is the fl ow of water changing the landscape in this photograph?  

  FIGURE 2    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
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as it was hundreds or thousands of years ago. FIGURE 2 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.

12.2 EXERCISE

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

12.2 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. HASS skills: Questioning and researching

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 �ow from permanent
snow�elds, eroding mountain slopes.

On �atter land, rivers slow
down, often meandering,
depositing material around
the banks and on �oodplains.

Caves form by water
�owing underground.

Learning pathways

LEVEL 1
1, 2

LEVEL 2
3, 4, 6, 7

LEVEL 3
5, 8–10
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12.3 Coastal erosion

12.3.1 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 12.4).

LEARNING INTENTION

By the end of this subtopic, you will be able to identify coastal features created by erosion and distinguish 
between the impact of wave action and running water.

Check your understanding

 1. Landscapes are in a state of continual change.
 a. Which two natural processes powered by water are most responsible for continually changing landscapes?
 b. How are these two processes linked?

 2. Where would FIGURES 1 and 2 be placed on the landscape depicted in FIGURE 3? Explain.
 3. Explain how the water cycle and the formation of landscapes are interconnected.
 4. Draw your own copy of the diagram shown in FIGURE 3. Make sure that you include your own versions of the 

annotations as well.
 5. Of the two processes discussed in this subtopic, which is the most powerful – erosion or deposition?

Apply your understanding

 6. 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?

 7. 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.

 8. 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.

 9. 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?

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

For sample responses to every question go to www.jacplus.com.au

destructive waves    a large 
powerful storm wave that has a 
strong backwash
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 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 
infl uence 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.   

 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 
fi nd 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.  

  percolate     of water, to 
fi ltrate through soil and rocks 

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

backwash    the movement of water 
from a broken wave as it runs down 
a beach returning to the ocean
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 Deepen your understanding of this topic with related case studies and questions. 
     •  Investigate additional topics > Oceans and coasts >  Coastal processes

Explore more with

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.

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

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

gradient of the beach the
swash often percolates
into the sand depositing
material as it loses energy".

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.

Gentle gradient

Steep gradient

  FIGURE 1    Comparing constructive and destructive waves  
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  FIGURE 2    Coastal landforms created by erosion  

Resources

Interactivity  Coastal sculpture  (int-3124)  

Google Earth  Twelve Apostles 

   12.3  ACTIVITIES  

     1.  Create an annotated diagram that explains the difference between swash and backwash.
    HASS skills: Analysing

     2.  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.
      HASS skills: Communicating and refl ecting, Geography concept: Change

     3.  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.    HASS skills: Evaluating

     4.  Using a sketch map, identify how several of the  changes  identifi ed in question 3 might affect the coastal 
landscape of your favourite beach.    Geography concept: Change

     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  .    Geography concept: Change

   12.3  EXERCISE 

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

Learning pathways

LEVEL 1
1, 2, 3

LEVEL 2
5, 6, 7

LEVEL 3
4, 8–10
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12.4 Which coastal landforms are created by 
deposition?

12.4.1 How are depositional coastal landforms formed?
As we learned in subtopic 12.3, 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.

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.

8 Jacaranda Humanities and Social Sciences for 8 Western Australia Second Edition

LEARNING INTENTION

By the end of this subtopic, you will be able to identify coastal features created by deposition and distinguish 
between constructive and destructive waves.

Check your understanding

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

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

 5. Explain the difference between constructive and destructive waves.

Apply your understanding

 6. 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.

 7. What does the construction material that is deposited on a beach consist of?
 8. 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.

 9. 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.

 10. Should we try to protect coastal landforms like the Twelve Apostles or should we simply let nature run its 
course?

For sample responses to every question go to www.jacplus.com.au
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 Beach material can also be shifted by waves, which get their energy from the wind. The wind infl uences 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.         

   12.4.2  CASE STUDY: Cape Peron 
 A tombolo is a coastal depositional feature where a sand spit has joined an island to another island or to the 
mainland. One of the best examples of a tombolo in Western Australia is found at 
Cape Peron, south of Rockingham. Cape Peron and the surrounding islands are part 
of the Shoalwater Islands Marine Park. 

At the end of the last ice age, some 10 000 years ago, Cape Peron was part of a 
limestone ridge which created high points in a north to south line along the coast. 
Sea levels rose, creating a chain of islands. Wave action slowly moved sand between 
the islands and a cuspate spit formed, connecting Cape Peron to the mainland. 

prevailing wind    the main 
direction from which the wind 
blows

longshore drift    a process by 
which material is moved along a 
beach in the same direction as the 
prevailing wind
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  FIGURE 2    The formation of sand dunes  
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A spit can sometimes join two land
areas. This is called a tombolo. 

A beach forms when material is brought to shore by waves.
Sand dunes form when plenty of sand builds up on the land.
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when a sandbar closes
in an area.  

Longshore drift can build
up sand to form a spit. 

Bay

  FIGURE 1    Depositional landforms: coastal landforms created by deposition  
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FIGURE 5  Coastal landforms at Cape Person
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FIGURE 3  The process of longshore drift FIGURE 4  Angel Road is a depositional landform connecting three 
small islands with the mainland in Japan.
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Cuspate spits form where wave action deposits material from two directions. In the last 2000 years, this 
process has slowly created a tombolo. Today, another island, Penguin Island, is slowly being joined to the coast 
by a sand bar. Tombolos tend to form in areas where the waves are constructive, and the area is sheltered from 
the prevailing winds. This is the case for Cape Peron and it is characterised by stretches of sandy beaches.

Other parts of the marine park show evidence of erosion. Cape Peron has many erosive landform features 
such as cliffs, arches and collapsed bridges. These landforms tend to be more exposed to the prevailing 
winds and thus more destructive waves. To the west there are a number of offshore 
reefs and stacks.

The eastern shore of Cape Peron is sheltered from storms and prevailing winds and 
is characterised by stretches of sandy beaches.

cuspate spits    projections of a 
beach into an enclosed or semi-
enclosed lagoon.
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12.4 ACTIVITIES

 1. Draw a flow diagram explaining the formation of the tombolo shown in FIGURE 4.   HASS skills: Analysing
 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.   HASS skills: Analysing, Geography concept: Place

12.4 EXERCISE

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

Check your understanding

 1. Where does the material come from that builds beaches?
 2. 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. How is weather involved in the formation of sand dune environments?
 4. Describe the process of longshore drift.
 5. Explain two ways in which the wind can help shape beach environments.
 6. Suggest four strategies which could be used at Cape Peron to reduce the impact of human activities on the 

natural environment.

Apply your understanding

 7. Study FIGURE 3.
 a. 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.
 8. 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.
 9. Describe how coastal landforms are the result of interconnections between the sea and the atmosphere.
 10. If it was a windy day, where on the beach or dune would it be best to take shelter? Explain your answer.

FIGURE 4  Angel Road is a depositional landform connecting three 
small islands with the mainland in Japan.

Learning pathways

LEVEL 1
1, 2, 3, 4

LEVEL 2
5, 6, 7, 8

LEVEL 3
9–12
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12.5 Managing coasts

12.5.1 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 shire 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 

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

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

 11. Describe some of the possible interconnections between Cape Peron and the nearby urban community of 
Rockingham.

 12. What might be some of the impacts on Cape Peron of the construction of a marina development in the area 
marked ‘sandy beaches’ on FIGURE 3?

For sample responses to every question go to www.jacplus.com.au

12 Jacaranda Humanities and Social Sciences for 8 Western Australia Second Edition

FIGURE 1  Sea wall in Seabird, Western Australia

LEARNING INTENTION

By the end of this subtopic, you will be able to: 
 • Identify strategies used to prevent coastal environments
 • Distinguish between soft engineering and hard engineering strategies
 • Evaluate strategies for managing coastal erosion.
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sustainable approach to coastal management, these strategies commonly use natural processes instead of 
permanent physical infrastructure. Instead of building a sea wall, the Shire of Gingin (responsible for the 
Seabird sea wall) 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. 

  12.5.2  CASE STUDY: Managing Adelaide’s living beaches 
The problem:  The beautiful sandy 
beaches closest to Adelaide 
are under constant threat from 
erosion.    FIGURE  2   identifi es 
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 fi nd 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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  FIGURE 3    Adelaide’s Living 
Beaches Strategy  

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

12.5.3 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 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?
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Groyne

FIGURE 5  A groyne on Cottesloe Beach

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.  General capability: Critical and creative thinking

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

Explore more with
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FIGURE 6  Western Australian coastal erosion hotspots and management importance
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12.5 ACTIVITIES

 1. Analyse Cottesloe Beach in FIGURE 5. Why do you think the groyne in this image was built? Use Google 
Earth to examine the other major Perth beaches. Discuss how prevalent the use of groynes is to manage the 
amount of sand at each beach. Use examples in your response.  HASS skills: Analysing

 2. 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, 
Venice Beach in California or Waikiki in Hawaii.  HASS skills: Questioning and researching

 3. 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. HASS skills: Evaluating

 4. Examine the map in FIGURE 6.
 a. Describe the spatial distribution of the beaches at risk from erosion.
 b. Choose one of the beaches and research why it is at risk and discuss what is being done to manage that risk.
 c. Discuss what you think should be done to manage the beach you have chosen.  HASS skills: Analysing
 5. The three beaches with the highest management priority are all located in the south-west of the state. Locate 

each beach on the map and research them. Why do you think the government considers these the most 
significant? HASS skills: Questioning and researching

 6. Draw a diagram to explain how groynes and sea walls help to manage or protect a coastal landscape. Refer 
to FIGURE 3 in subtopic 12.4 to help with your diagram. Geography concept: Sustainability

12.5 EXERCISE

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

Check your understanding

 1. How do groynes and sea walls help to manage or protect a coastal landscape?
 2. Discuss the two main types of coastal management techniques. Ensure that you explain how they differ.
 3. What problem do sea walls usually attempt to solve?
 4. Describe one situation in which you would use a hard management technique instead of a soft management 

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

technique.

Apply your understanding

 6. Describe what will happen to Adelaide’s southern beaches if they stop being replenished with trucks of sand.
 7. Refer to FIGURE 2. Describe the changes that have occurred to Adelaide’s coastline over the past 7000 years.
 8. 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.
 9. Refer to FIGURE 5 and describe the direction of the longshore drift in this image.
 10. Draw a diagram to demonstrate how revegetation could be used instead of a sea wall.

For sample responses to every question go to www.jacplus.com.au

Learning pathways

LEVEL 1
1, 2, 3, 7

LEVEL 2
4, 5, 6, 9

LEVEL 3
8, 10
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12.6 Indigenous use of coastal environments

12.6.1 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!

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.

shell middens    Indigenous 
archaeological sites where the 
debris associated with eating 
shellfish and similar foods has 
accumulated over time
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FIGURE 1  Shell midden on the Tarkine coast, Tasmania

12.6 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.  HASS skills: Questioning and researching, Geography concept: Environment 

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how ancient shell middens provide an insight into 
Indigenous Australian lifestyle and coastal management practices.
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12.7 Comparing coastal landforms

12.7.1 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 (see FIGURE 2 in subtopic 12.2), 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.

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, 
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12.6 EXERCISE

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

Check your understanding

 1. What is a shell midden?
 2. Where can Victoria’s oldest shell midden be found and how old is it?
 3. Why are shell middens important to contemporary Indigenous communities?
 4. In which locations were shell middens found?
 5. What evidence is there in the middens that suggests Indigenous Australians cooked their food?

Apply your understanding

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

 7. Suggest a way that we could protect and preserve shell middens.
 8. Suggest how shell middens could be used to boost tourism in regional areas.
 9. Develop a proposal to the local member for Cape Bridgewater that the shell midden site should be 

nominated as a location of cultural significance.
 10. Some middens have been found far from current coastal areas. Suggest how this is possible.

For sample responses to every question go to www.jacplus.com.au

LEARNING INTENTION

By the end of this subtopic, you will be able to identify the processes that have created coastal landforms in 
different parts of the world.

Learning pathways

LEVEL 1
1, 2, 4, 5

LEVEL 2
3, 6, 7

LEVEL 3
8–10
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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 
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.
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FIGURE 1  Ko Tapu rock near Phuket, Thailand

FIGURE 2  Jökulsárlón Glacier Lagoon, Iceland
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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.

12.8 How does water form river landscapes?

LEARNING INTENTION

By the end of this subtopic, you will be able to identify the different phases of a river and describe the landform 
features that form from a river's source to its mouth.
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12.7 ACTIVITIES

 1. a. 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.  Geography concept: Place
 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.   HASS skills: Evaluating
 3. The Bunda Cliffs found in the Great Australian Bite are over 100 km in length. Investigate and describe how 

they were formed.  HASS skills: Questioning and researching

12.7 EXERCISE

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

Check your understanding

 1. What material are the Twelve Apostles and Ko Tapu rock both made from?
 2. How has climate changed the entrance of the Vatnajökull glacier into the sea?
 3. Describe the way that the geological process of deposition has changed the Gippsland Lakes and 

Jökulsárlón.
 4. How was the Gippsland Lakes area formed?
 5. What are the key similarities between the Gippsland Lakes and Jökulsárlón?

Apply your understanding

 6. 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.

 7. 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.

 8. Explain how rainfall (or the lack of rainfall) can influence the appearance of the Gippsland Lakes region.
 9. How have humans changed the Gippsland Lakes region and Vatnajökull over time?
 10. What are the major threats to the two regions mentioned in this subtopic? How can these regions be 

managed to avoid these threats?

For sample responses to every question go to www.jacplus.com.au

Learning pathways

LEVEL 1
1, 2, 4

LEVEL 2
3, 5, 10

LEVEL 3
6–9
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perennial    describes a stream 
that flows all year

intermittent    describes a stream 
that does not always flow

groundwater    water that seeps 
into soil and gaps in rocks

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

12.8.1 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.

Groundwater is essential for keeping rivers flowing in dry months, as it is groundwater that stops many rivers 
from running dry.

12.8.2 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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Amazon River (South America)
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Mississippi–Missouri (North America) 
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Volga River (Europe)

Gascoyne River (Western Australia)

FIGURE 1  Rivers of the world: the longest river on each continent. How do each of these rivers 
compare to the Gascoyne River in Western Australia?
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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. 

watershed    an area or ridge of 
land that separates waters flowing 
to different rivers, basins or seas
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One drainage basin can contain
many smaller drainage basins. 

Watershed

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

River mouth
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River
formation
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Tributary
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Meanders

Floodplain

FIGURE 2  A river system
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Finally, these streams (also known as tributaries) combine to 
form the main trunk of the river itself.

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.

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. 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.

meanders    a winding curve or 
bend in a river

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

Hard rock

Overhang

Plunge pool

Soft rock

Hard rock
Fallen rocks

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

gorge develops
as waterfall
retreats.

FIGURE 4  A waterfall

Soon-to-be oxbow
lake with cut-off

Erosion

Oxbow lake

Meander
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FIGURE 5  The formation of a meander 
and oxbow lake
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 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 infl uenced 
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  .      

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

estuary    the wide part of a river at 
the place where it joins the sea
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 Deepen your understanding of this topic with related case studies and questions. 
     •  Investigating Australian Curriculum topics > Year 8: Landforms and landscapes >  Fjords

Explore more with

Resources

Interactivity  River carvings  (int-3104)  

Google Earth  Mississippi Delta 

   12.8  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.   HASS skills: Analysing

     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, or billabong, might form. Show the 
possible future course of the river.    HASS skills: Evaluating

     3.  Produce a fl owchart or animation to explain the formation of an oxbow lake, a delta, a waterfall or rapids.  
HASS skills: Communicating and refl ecting

     4.  Using Google Earth or an atlas, fi nd 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 fi ndings in a table. 

HASS skills: Communicating and refl ecting
     5.  Research river deltas around the world. Discuss any common features between the different areas in which 

the deltas have formed.    HASS skills: Questioning and researching
     6.  The Gascoyne is Australia's third longest river. Undertake some research and explain how is it different to all 

the other longest rivers in each state of Australia.   HASS skills: Questioning and researching

   12.8  EXERCISE 

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

  DID YOU KNOW? 

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

Learning pathways

LEVEL 1
2, 3, 4, 5

LEVEL 2
1, 6, 7, 8

LEVEL 3
9–12
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12.9 Managing river landscapes

12.9.1 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.

barges    a long flat-bottomed boat 
used for transporting goods
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LEARNING INTENTION

By the end of this subtopic, you will be able to identify strategies for managing a river system and explain why 
managing a river system is complex, using the Mississippi River in the United States as an example.

Check your understanding

 1. Explain why groundwater is an essential component of most rivers.
 2. Refer to FIGURE 1 and compare the scale of Australia’s longest river with the world’s longest river.
 3. What feature, other than water, has to be present for waterfalls and rapids to form? Refer to FIGURE 4.
 4. Explain how rivers are part of the water cycle.
 5. Why do people settle and farm on floodplains?
 6. Create a table that explains the positives and negatives of living in a flood plain.
 7. Why doesn't Australia have any river deltas?

Apply your understanding

 8. Identify a river that flows through the capital city in one state or territory in Australia. Describe its source, any 
tributaries, and its mouth.

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

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

For sample responses to every question go to www.jacplus.com.au
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 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 fl oodplain that is the result of many 
fl oods 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 signifi cant fl oods; for instance, in 1849, 
1850,  1882, 1912, 1913, 1927, 1983 , 1993 and 2011. After the 
fl oods of 1927, the Mississippi River and Tributaries Project 
was set up with the goal of preventing destructive fl oods 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.  ecosystems    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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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

  FIGURE 2    Examples of management 
strategies  
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  FIGURE 1    The Mississippi drainage basin  
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 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, fl ood damage can be very bad. 
     •  The fl oodplain 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.       
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  DISCUSS 

  ‘Should all buildings be banned from being constructed in a fl ood 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.    General capability: Critical and creative thinking

Resources

Weblink  Mississippi 

   12.9  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? 

Geography concept: Scale
     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 fi nd evidence from this subtopic, place it in a table, or 
under subheadings. Write a conclusion based on your fi ndings.   HASS skills: Evaluating

     3.  Research the role the levee banks played in the fl ooding of New Orleans during Hurricane Katrina. Explain 
what occurred and discuss what has been done to ensure that this does not happen again. 

HASS skills: Questioning and researching
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  FIGURE 3    Predicted changes to the Mississippi Delta (known as a bird-foot delta), 2009 to 2100  
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12.10 Landscapes formed by ice
<content to come>
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12.9 EXERCISE

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

Check your understanding

 1. 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. 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. How long is the Mississippi River and through how many states does it flow?
 4. Explain the main two uses of the Mississippi River.
 5. What are the main issues that engineers face when managing flooding along the Mississippi River?
 6. 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?

Apply your understanding

 7. How close will Baton Rouge be to the sea in 2100?
 8. 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?
 9. Explain how the geographic characteristics of the Mississippi River can lead to frequent flooding.
 10. What kind of human activity occurs the most in the lower course of the Mississippi River? Why does this 

activity occur in this region?
 11. What do you believe would be the best flood management strategy (or strategies) to use along the 

Mississippi River?
 12. How might the use of pesticides and herbicides on the many farms in the Mississippi catchment impact the 

river system?

For sample responses to every question go to www.jacplus.com.au

Learning pathways

LEVEL 1
1, 3, 4, 5

LEVEL 2
2, 6, 7

LEVEL 3
8–12
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12.11 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.

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.
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 • 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:
 • 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).

 • 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?

 • How many separate images do you need to accurately show the creation of your landform?
 • 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.

 • The Google Drive weblink in the Media centre shows you how to set up ‘autoplay’ on Google Slides.
 • Submit your animation to your teacher for assessment and feedback. Each animation could be played 

for the class.
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Resources

ProjectsPLUS Coastal erosion animation (pro-0169)
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 12.12 Review
12.12.1 Key knowledge summary
12.2 Landscapes formed by water

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

12.3 Coastal erosion
 • Continued wave action from destructive waves erodes coastal environments creating a wide range of 

landforms.
 • Erosion can also be caused by tectonic activity and by human use of coastal environments.

12.4 Which coastal landforms are created by deposition?
 • Continued wave action from constructive waves deposits sand along coastal environments, creating a wide 

range of landforms.
 • If unmanaged, depositional landforms can present challenges for the management of coastal environments.

12.5 Managing coasts
 • As human and natural impacts continue to change coastal landscapes, it is vital that these environments 

are carefully managed.
 • Coastal management can include hard and soft engineering techniques.

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

Indigenous life and land use.

12.7 Comparing coastal landforms
 • The unique environmental and climatic conditions of different places in the world can create similar, yet 

different landforms.

12.8 How does water form river landscapes?
 • Rivers contain incredible erosive potential, which is used to sculpt landforms along their upper, middle 

and lower courses.

12.9 Managing river landscapes
 • People rely on rivers for a range of needs including agricultural, industrial, commercial, residential and 

recreational purposes.
 • The human demand on rivers makes proper management essential.

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

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

barges    a long flat-bottomed boat used for transporting goods

cuspate spits    projections of a beach into an enclosed or semi-enclosed lagoon.

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

destructive waves    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
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12.12.3 Reflection
Complete the following activities to reflect on your learning.

32 Jacaranda Humanities and Social Sciences 8 for Western Australia Second Edition

ecosystems    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

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

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

meanders    a winding curve or bend in a river

peninsula    land jutting out into the sea

percolate    of water, to filtrate through soil and rocks

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

prevailing wind    the main direction from which the wind blows

perennial    describes a stream that flows all year

river deltas    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

watershed    an area or ridge of land that separates waters flowing to different rivers, basins or seas

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)
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12.12 Review exercises
Multiple-choice

 1. A cave is formed by the process of
 A. erosion.
 B. deposition.
 C. transpiration.
 D. condensation.
 2. What is the main purpose of a groyne?
 A. To hold the sand and grass area at the back of the beach
 B. To stop waves rushing onshore
 C. To take sand from further up the beach or another area, or to pump it  from offshore
 D. Tto stop the sea from removing so much sand from the beach
 3. What information can be shown by drawing a long profile of a river?
 A. The slope followed by the river
 B. The direction followed by the river
 C. The distance travelled by the river
 D. The speed at which the river travels
 4. In which of the following places are glaciers found?
 A. Greenland and Australia
 B. New Zealand and Antarctica
 C. Chad and the Himalayas
 D. West Papua and Indonesia
 5. What is the term that describes the movement of water in a wave as it breaks onto a beach?
 A. Longshore drift
 B. Swash
 C. Watershed
 D. Tributary

Short answer

 6. Name four types of water features that shape the land.
 7. Place each of the following features into the correct column of the table below: arch, beach, blowhole, 

cave, cliff, headland, lagoon, sand dune, spit, stack.

Features formed by erosion Features formed by deposition

 8. a. Why did Aboriginal and Torres Strait Islander peoples tend to live near the coast?
 b. How have coasts been used since 1788?
 9. Describe two ways coasts are protected for use by people.
 10. a. What is the best way to avoid a rip current when swimming at the beach?
 b. Identify two ways in which a rip current looks different from surrounding water.
 11. a. Refer to your fieldwork and explain the interconnection of physical processes and human activities.
 b. Identify three ways in which you can record data while in the field.
 12. a. What information can be shown by drawing a long profile of a river?
 b. What information can be shown by drawing a cross-section of a river?
 13. Match these features to the upper, middle or lower course of a river: V-shaped valley, floodplain, estuary, 

waterfall, meander, delta.
 14. Identify at least one economic, one environmental and one social reason for devising strategies to manage 

a river.
 15. Name two places where glaciers are found.

TOPIC 12 Landscapes formed by water 33

UNCORRECTED PAGE PROOFS



RESOURCE SUMMARY Resources

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

3.1 Index notation
 Digital documents

 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook
 • Skeleton (doc-1099)
 • Body parts (doc-3567)

3.2 Prime numbers and composite 
numbers

 Digital documents
 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook
 • Skeleton (doc-1099)
 • Body parts (doc-3567)

3.3 Squares and square roots
 Digital documents

 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook

 eWorkbook
 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook
 • Skeleton (doc-1099)
 • Body parts (doc-3567)

3.4 Cubes and cube roots
 Video eLesson

 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook

3.5 Squares and square roots
 Interactivities

 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook

 Weblinks
 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook

 ProjectsPLUS
 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook

3.6 Squares and square roots
 Audio

 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook

 Sample responses
 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook
 • Skeleton (doc-1099)
 • Body parts (doc-3567)

 Solutions
 • Skeleton (doc-1099)
 • Body parts (doc-3567)
 • eWorkbook
 • Skeleton (doc-1099)
 • Body parts (doc-3567)

 Google Earth
 • Skeleton (doc-1099)
 • Body parts (doc-3567)

To access these online resources, log on to www.jacplus.com.au
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