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

7.1.1 Introduction

FIGURE 7.1 Gold is a valuable resource;
thus, when gold was discovered in the 1850s,
Victoria’s population grew dramatically.

When people describe Australia as being rich in resources,
they are talking about useful materials such as iron,
copper, nickel, uranium, coal and a host of precious
minerals. Gold and diamonds are examples of precious
minerals found in Australia. All these resources are
ingredients for items we use daily, as well as being sources
of energy (fuel) needed to operate some of these items.

When it comes to the most precious resource of all —
water — Australia is sadly lacking, as seen in the photo
on the topic opener. Apart from Antarctica, Australia is the
driest continent on Earth.

All resources take time to renew. Precious minerals, fuels
and water must be used wisely to ensure that our future is
sustainable and our resources are available for generations
to come.

Resourceseses
Resources

Video eLesson Panning for gold (eles-3261)

Many places in Australia are rich in resources
such as gold. This gold is sometimes sitting as sediment in waterways
which can be found through gold panning. Watch this video to see
gold being found through this process.

7.1.2 Think about resources

1. Why does it matter if a resource is renewable or non-renewable?
2. How do geologists know where to mine for precious minerals?
3. How does coal form from a damp, green swamp?
4. What makes underground coal mining so dangerous?
5. How many homes can be powered by a single wind turbine?
6. Where is most of the world’s fresh water?
7. How does global warming affect the water cycle?
8. What makes soil such a precious resource?
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7.1.3 Science inquiry

Renewable and non-renewable resources

renewable resources resources
that are not depleted (used up)
or are naturally replaced within a
human lifetime

non-renewable resources
resources that are depleted or
are not naturally replaced within a
human lifetime

Renewable resources are those that are not depleted (used up) when used, or are naturally replaced within a
human lifetime. For example, solar energy is a renewable energy resource that can be used for heating water or
generating electricity. It is never ‘used up’ because it is constantly replaced by the Sun. Oil is a non-renewable
resource because it takes millions of years to be replaced.

1. Copy and complete the table shown and decide, for each natural resource, if they are renewable or
non-renewable.

TABLE Determining if natural resources are renewable or non-renewable

Natural resource Renewable or non-renewable? Reason for your decision

Coal

Diamonds

Hydro-electricity

Natural gas

Water

Wood

2. The materials in the table are all made from natural resources. Copy and complete the table with your
own knowledge, then fill in the gaps using your own research.

TABLE Comparing different materials made from natural resources

Material
Natural resource from

which it is made
Renewable or

non-renewable? Why is it useful?

Plastic

Steel

Nylon

Wool

Paper

Glass

Electrical wire

3. The demand for many metal resources is increasing around the world. This includes
rising demand for iron ore, copper and nickel, and emerging metals like lithium.
a. World demand for refined copper in 2018 was 24.4 million tonnes. That is enough

copper to fill nearly one thousand Olympic-sized swimming pools. The estimated
demand for 2030 is 30.3 million tonnes. Calculate how many more tonnes are
required to meet the increased demand.

b. Why do you think there is an increased demand for copper?
c. i. Identify a resource problem that will accompany the increased demand for copper.

ii. Suggest a solution to the above problem and create a brochure or poster to show
this solution.
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Resourceseses
Resources

eWorkbooks Topic 7 — eWorkbook (ewbk-3391)
Student learning matrix (ewbk-3395)
Starter activity (ewbk-3393)

       Practical investigation eLogbook Topic 7 — Practical investigation eLogbook (elog-0231)

Access and answer an online Pre-test and receive immediate corrective feedback
and fully worked solutions for all questions

7.2 The Earth’s mineral resources
LEARNING INTENTION

At the end of this subtopic you will be able to describe why most of the Earth’s mineral resources are considered
non-renewable. You will also be able to explain the steps involved in removing metal resources from the Earth’s
crust.

7.2.1 Natural resources
When looking out a window during a storm, have you ever thought about where the glass protecting you might
have come from? Most glass is made from liquid sand, a product of melting ordinary silica sand (like the sand
you see on the beach) to a very high temperature of 1700°C.

The Earth provides a vast range of resources, like glass, that allow us to live healthily and to make things that we
take for granted every day. Buildings, furniture, cars and plastics (including nylon and polyester found in your
sports uniform) are all made from natural resources that are sourced from the Earth.

7.2.2 Metal resources in the Earth’s crust

crust the outer layer of the Earth,
including all landforms, rocks and
soil

The Earth can be pictured like an apple with a layer of skin on the outside, flesh on the inside and a core at the
centre. The thin surface layer of Earth is called the crust and is made mostly of solid rock.

minerals natural solid substances
that make up rocks

ore mineral a mineral from which
a valuable metal can be removed
for profit

The metals used in buildings, road vehicles, trams and trains, all electronic devices (such as a computer or smart
phone) and countless other products are obtained from minerals found in the Earth’s crust. Minerals are the
individual, natural and solid crystals of matter that very slowly collect to form rocks, which can contain one or
more types of mineral. Not all minerals are useful for humans, but when
these minerals contain a metal, such as aluminium in bauxite, it can become a
valuable ore mineral. Table 7.1 outlines some of these ore minerals
and the metals they may contain.

The majority of mineral resources are non-renewable, because when they are mined
and used they are not naturally replenished within a human lifetime. It can, in fact,
take millions of years for many resources to be replaced in nature.

TABLE 7.1 Some ore minerals commonly mined in Australia

Ore mineral Metal
Bauxite Aluminium

Galena Lead

Sphalerite Zinc

Haematite Iron

Pentlandite Nickel

Chalcopyrite Copper

Gold Gold
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ACTIVITY: Understanding the Earth’s crust

FIGURE 7.2 The Earth’s crust
is like the skin of an apple.

To get an idea of how thin the Earth’s crust is, take a medium-sized apple
and cut it in half. Now imagine that the apple is the Earth — the crust by
comparison is as thin as the apple skin.

1. Measure the width of the apple skin compared to the width of
the entire apple (at the widest part of the cut surface). What total
percentage of the skin makes up the diameter of the apple?

2. With the crust representing such a small portion of the Earth,
why are we limited to using the minerals found in the crust?

3. Draw a labelled diagram of how each feature of the apple can be
compared to the Earth. You may need to research some of the
parts of the Earth to help you do this.

7.2.3 Finding ore minerals

FIGURE 7.3 The last step in finding
minerals is exploring the surface of the
Earth to collect samples that give clues to
what lies beneath.

Locating ore minerals is a bit like finding a needle in a
haystack, because metals only make up a tiny portion of the
entire Earth’s crust. Scientists usually want to find areas where
metals have gathered (concentrated), rather than finding small
pieces of metal scattered across a large area.

The task of scientifically locating ore minerals usually occurs
in steps.

1. High above the Earth, satellites with cameras and sensors
look for features on the surface that provide clues to what
lies beneath.

2. Planes and helicopters look for further clues by measuring
gravity and magnetic changes across the surface. Some
ore minerals, such as those that contain iron and nickel,
can be found because they are magnetic.

3. Geologists walk and explore the surface, identifying and
collecting rock and mineral samples.

DISCUSSION

Geologists spend a lot of time looking for minerals without disturbing the environment. Why do you think they do
this, rather than starting by digging up the Earth?

7.2.4 Mining ore

mining the process of removing
mineral ore from the ground

Once the ore has been found, the process of removing it from the ground is mining. The method used for mining
depends on several factors, including:

• estimated amount (quantity) of ore
• how close the mineral ore is to the surface
• what type of rock lies above the mineral ore.
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open-cut mining a method of
mining mineral ores that are close
to the surface — a large hole is
made to expose the rocks, which
are broken up using explosives

Open-cut mining is a method of removing ore that is close to the surface. A large hole is made to expose the
rocks containing the ore. Explosives are used to break up the rock and huge trucks are used to transport the
broken pieces out of the open pit.

eles-2551
FIGURE 7.4 The Super Pit in Kalgoorlie, Western Australia, is
one of Australia’s largest open-cut gold mines. In 2020 it was
approximately 1.55 km across and 3.7 km long.

underground mining a method of
mining mineral ores that are deep
below the surface, using shafts
and tunnels dug deep into the
ground

If the ore is deep below the surface, underground mining is undertaken. Tunnels and vertical shafts are
dug deep into the ground to reach the ore. The deepest underground mine is four kilometres down, where
temperatures reach around 60 degrees Celsius. All mining is dangerous, but underground mining is more
dangerous and expensive than open-cut mining.

Some reasons for this include:
• temperatures are higher and air quality is poorer, making it difficult to work
• tunnels can flood
• tunnels or shafts can collapse.

7.2.5 Extracting the metal

concentration the process of
making a substance purer by
removing the inessential portion

reduction bringing an ore mineral
into a metallic state by separating
the non-metallic constituents

purification the removal of
impurities from metals to produce
a pure metal

After the rock containing an ore mineral is removed from the ground the valuable part of it, the metal, is
extracted. The method of extraction (or separation) varies from metal to metal, but most methods involve
concentration, reduction and purification.

The processes that occur in these stages are as follows:

gangue leftover waste rock and
mineral material

smelting melting ore minerals as
a process of reduction

• Stage 1: concentration of the ore mineral.
The useful rock taken from the ground is a mixture of wanted ore minerals
and unwanted material. The unwanted material is called gangue, or more
commonly,‘waste’. To concentrate the ore minerals, the rock is physically
crushed into smaller pieces and put through a series of tests that help to
separate the ore mineral from the gangue. The gangue is generally placed into
waste piles called mullock heaps or tailings (refer to figure 7.5a).

• Stage 2: reduction of the ore mineral to the metal.
This involves a number of chemical reactions that separate the metallic portion
from the non-metallic portions. The reduction process often involves smelting,
in which the ore is melted (refer to figure 7.5b). The reduction of aluminium
ore requires additional and expensive processes, which is one of the reasons
why recycling aluminium cans is so important.

• Stage 3: purification of the metal.
Most metals obtained from the reduction process still contain impurities. These
are removed using various chemical processes to produce the pure metal.
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eles-2236
FIGURE 7.5 a. Waste piles (mullock heaps) containing gangue b. Hot liquid iron being poured from a melting pot
during smelting.

(a)(a) (b)(b)

ACTIVITY: Traditional mining of ochre

Long before the big mining companies began exploring for and extracting minerals, Aboriginal and Torres Strait
Islander peoples were extracting a type of mineral called ochre from the ground (ochre is a natural clay pigment).
Investigate traditional ochre mining, and how ochre was used by Aboriginal and Torres Strait Islander peoples.
Create a poster to summarise this information.

SCIENCE AS A HUMAN ENDEAVOUR: The Victorian Gold Rush and identifying
contaminants

FIGURE 7.6 Diggers’ huts on the
goldfields were basic bark huts.

Victoria was the heart of the Australian Gold Rush in the 1850s.
The Gold Rush attracted people from around the globe, with
many from Europe and China. The miners were known as
‘diggers’.

The landscape dramatically changed during this time as diggers
altered stream beds, removed trees, dug shafts and piled
tailings. Today, there are thousands of abandoned former mine
sites from the 1800s, including shafts and mullock heaps, as
well as a few abandoned small open-cut mines. Many of these
sites are protected for their important heritage; however, they
also may raise environmental issues.

Mining during the Gold Rush was targeted towards extracting
gold, but there were other minerals present in the waste rocks,
which were left behind in mullock heaps on the surface. With
no environmental rules in place, this waste material has been
exposed to air and water for the last 150 years. Some of the
minerals have chemically changed into dangerous contaminants
such as arsenic. This can pose a public health risk.

FIGURE 7.7 A scientist takes notes in the
field and takes soil samples for testing.

Scientists such as agronomists and geochemists try to
identify and evaluate the health risk by sampling soils and
water around the abandoned mine sites. If contaminants are
found there are several options, including:

• leave it and avoid using any sands or tailings from the site
• shift the contaminated material to a toxic waste dump
• put microorganisms into the polluted site, with the hope

that they eat and break down the contaminants.
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Mining is an ongoing and economically important activity, and it will continue because we need the natural
resources it extracts, such as the ore minerals. However, we clearly recognise that mining operations have a big
environmental impact. The study and advancements in science mixed with improved government guidelines have
helped us reduce this impact.

DISCUSSION

What are some of the positive effects of mining? What are some of the negative effects of mining? Discuss
whether you think the positives out weigh the negatives, or the negatives outweigh the positives.

How might decisions about mining have an impact on people in other places in Australia or around the world?

Resourceseses
Resources

Video eLesson Mining and Australia’s environment (eles-0128)

eWorkbook Mining and the environment (ewbk-3396)

       Weblinks Australian minerals

Super mines: Australia’s biggest mining projects

Additional automatically marked question sets

7.2 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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 5

LEVEL 2
Questions
4, 7, 8, 11

LEVEL 3
Questions
6, 9, 10

Remember and understand

1. Outline why minerals in the Earth’s crust are classified as non-renewable resources.
2. MC Which of the following statements about ore minerals is correct?

A. Valuable metals can be extracted for profit.
B. They are minerals from which liquid sand comes.
C. All rocks are made from them.
D. All of the above are correct.

3. Explain why underground mining is more dangerous than open-cut mining.       
4. Complete the two-column table on extracting a metal from its ore.

a. In the first column, list the three stages involved in extracting a metal from its ore, with the first at
the top and last at the bottom.

b. In the second column, describe the purpose of each stage.

TABLE The different stages in extracting metals from ore

Stage Purpose
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Apply and analyse

5. Explain why exploration for mineral resources could be likened to ‘finding a needle in a haystack’.

6. SIS A geologist has been hired to find a new iron ore mine site. Their procedure of exploration was:
i. used satellite images to circle potential areas, identified by red/dark coloured soils
ii. walked around the area collecting samples for analysis
iii. used a plane equipped with a magnetometer to identify areas with higher magnetism
iv. overlapped the results from steps ii. and iii. to find common ground with positive data and

propose the new mine site for drilling
a. Identify an error they made in their procedure.
b. Identify two proper applications in their exploration.

7. Identify three advantages and three disadvantages of open-cut mining.

TABLE Advantages and disadvantages of open-cut mining

Advantages Disadvantages

8. SIS Suggest why the temperature in underground mining tunnels would be greater than the
temperature on the ground surface.

Evaluate and create

9. SIS You are given a chocolate chip cookie, but you only want the chocolate chips. How could you
extract the chocolate chips? Relate your process to one or more of the three metal extracting stages.

10. Ore minerals are not the only valuable mineral resource extracted from the crust; the others are called
industrial minerals. An example of an industrial mineral is kaolin (a type of clay), which is used for
ceramics and paints. Research the minerals in the table shown and determine whether they are an
ore mineral or an industrial mineral.

TABLE Examples of ore and industrial minerals

Mineral/resource Ore mineral (metal) Industrial mineral (non-metal)

a. Kaolin

b. Haematite

c. Bauxite

d. Diamonds

e.  Mineral sands

f. Uranium

g. Calcite

11. Research which primary ore mineral and metal are mined at each of these Australian mine locations.
List each in the table and label these locations at the numbers on the map provided.

TABLE Primary ore minerals and metals mined at different Australian mine locations

Australian mine location Ore mineral Metal
Fosterville, Victoria

Gove, Northern Territory

Broken Hill, New South Wales

Kambalda, Western Australia

Pilbara region, Western Australia

Olympic Dam, South Australia
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Fully worked solutions and sample responses are available in your digital formats.

7.3 Fossil fuels
LEARNING INTENTION

At the end of this subtopic you will be able to describe how fossils fuels are formed, what they are used for and
the global impacts of their use.

7.3.1 What are fossil fuels?

fossil fuels substances that
are formed from the remains of
ancient organisms and are often
burnt as fuels to produce heat

Among the natural resources below the Earth’s surface is a reserve of energy in the form of fossil fuels. The
energy stored in fossil fuels originally came from the Sun, captured by once-living ancient plants and animals.
These plants and animals died, and their remains were buried under layers of the Earth’s crust that have built up
over tens or hundreds of millions of years.

Fossil fuels have a high energy density. When we burn fossil fuels — coal, oil and
natural gas — the stored energy is converted to other forms of energy, including
heat, movement and light. In the same way that we burn wood to release energy
that trees capture from the Sun, we burn fossil fuels to release the captured
energy of these ancient plants and animals.
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7.3.2 How coal is formed
Coal is formed from the remains of ancient plants that grew in swamps. Millions of years ago – even before the
peak of dinosaurs — much of the land on Earth was covered with warm, humid forests and swamps. There are
four key stages in the process of forming coal from ancient swamps.

Stage 1: Plant matter to peat

peat partially decomposed
plant matter, lightly buried and
compressed over a thousand
years

Trees and plants die and are buried by layers of other dead plants before they can decompose (rot). Over
hundreds to thousands of years, more layers of material builds up. The older layers at the bottom are compressed
under the weight of younger layers on top. The compression drives some of the moisture out of the material —
like squeezing water out of a sponge. This lightly compacted plant matter is known as peat. The shapes of leaf
and wood are still visible in peat.

Stage 2: Formation of sedimentary rocks
Over time, areas were flooded by rivers or rising sea levels, which covered the peat with sediments of gravel,
sand or mud. Over millions of years, the peat continued to be buried by sediments.

Stage 3: Production of brown coal

brown coal a form of coal formed
from peat compressed over
millions of years, also known
as lignite

When buried deep enough, the compression from the overlying materials and heat
from the Earth push out more moisture, concentrating the plant matter. This forms
brown coal (lignite), which only has some plant fossils still visible.

Stage 4: Concentration into black coal
black coal a harder, drier from of
coal than brown coal, formed
from peat compressed over
millions of years

With even more time, compression and heat, nearly all moisture is removed,
concentrating the plant matter into harder black coal (bituminous and
anthracite). Anthracite is the most condensed form of black coal. At this stage the
fossils are no longer visible.

ewbk-3398

int-8071

FIGURE 7.8 The process of coal formation

Peat Brown coal Bituminous coal Anthracite coal
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Using coal as a fuel
The concentrated plant remains of either brown or black coal can be burnt as fuel. Black coal provides more
energy than the same amount of brown coal, mainly because it contains less water. In some countries, peat is
used as a fuel. However, it must be dried first. In Ireland, where there is very little coal or oil, peat is used to
generate electricity.

The majority of Australia’s brown coal mines are in Victoria, with major reserves found in the Latrobe Valley.
The location of these mines (alongside the black coal mines) can be seen in figure 7.9. In 2017, one of the
largest brown coal stations (Hazelwood near Morwell) was closed, and the local open-cut mine is undergoing
rehabilitation (being returned to a more natural state). The closure of more coal stations and mines will likely
follow as we try to move towards ’cleaner’ energy. In fact, Australia’s coal consumption has dropped 21 per cent
since 2009.

ewbk-3400

int-8072

FIGURE 7.9 Location of Australian brown and black coal mines

Collie

Peak Downs

Blackwater
Callide

Moura

Leigh Creek
Gunnedah

La Trobe Valley

Blair Athol
Alpha

Goonyella

Anglesea

Fingal

Collinsville

Newcastle

Hunter Valley

0 500 1000 km

West Moreton
Tarong

Ulan

Lithgow
Burragorang Valley

Wollongong

Bacchus Marsh

Queensland

New South

Wales

Victoria

Tasmania

South

Australia

Northern

Territory

Western Australia

ACT

N

Black coal

Brown coal

Coal mining

DISCUSSION

Almost one-quarter of the crust that makes up the Australian continent contains coal of one type or another.
Australia has approximately 5 per cent of the world’s known reserves of black coal and approximately 23 per cent
of the world’s recoverable reserves of brown coal. More than three-quarters of the black coal mined in Australia is
exported to other countries.

Why do you think Australia exports so much of its coal?

What positive or negative effects might result from Australia exporting so much of its coal?
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7.3.3 Oil and natural gas

natural gas a fossil fuel
consisting of mainly methane

Oil and natural gas have formed from the remains of ancient tiny animals and plants that lived in shallow seas.

FIGURE 7.10 Summarising the process of natural gas and oil production
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The process of forming oil and natural gas involves four key stages.

Stage 1: The death of tiny organisms

kerogen the solid organic
material found in some rocks that
produces hydrocarbons when
heated

Millions of years ago, tiny organisms died and sank to the sea-floor, where they were buried by sediments.
As these animal and plant remains slowly decomposed, they were compressed by the water and new layers
of sediment that formed above them. The decomposition and burial caused chemical reactions that gradually
changed the remains into a waxy substance called kerogen and a black tar (bitumen).

Stage 2: Hydrocarbon conversion
The death and burial of more organisms adds more compression over time. This compression and the heat from
the Earth convert kerogen into the hydrocarbons we call crude oil. If temperatures become even hotter, the
kerogen becomes the smaller hydrocarbons we call natural gas. If the temperature gets too hot, the kerogen is
destroyed.

Stage 3: Migration

porous having many pores or
other small spaces that can hold
a gas or liquid or allow it to pass
through

The hot oil and gas are less dense than the rocks around them, this encourages them to move upwards through
the overlying layers of sedimentary rocks. Sediments and rocks that allow fluids and gas to move through them
(or migrate) are described as porous, as the spaces in between sediments (pores) link together, like hallways in a
building.

Stage 4: Trapped
The upward moving oil and gas can be trapped by a non-porous rock layer above, which
do not allow them to move through. The best locations for oil and gas to concentrate
is where the rock layers have bent or cracked, generally the gas pools above the oil.

The trapped oil and/or gas is taken from beneath the Earth’s surface by the pumping of
an oil rig, and then transported to oil refineries and converted into a number of
different products, including gas, diesel fuel, petrol and petrochemicals. We use
these products for many purposes: to operate cars, trains and machinery, heat buildings,
cook food, make plastics and create fibres that we weave into polyester and nylon fabrics.
They are even used in cosmetics.
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Using natural gas and oil in Australia
Australia’s biggest oil and natural gas reserves lie under the seabed in the Bass Strait off the coast of Victoria
and on the North West Shelf off Western Australia. The use of oil and natural gas currently supplies 64 per cent
of Australia’s energy.

ewbk-3402

int-8073

FIGURE 7.11 Australia’s oil and gas reserves
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7.3.4 The impact of using fossil fuels
Fossil fuels are hundreds of millions of years old, but in the last 200 years consumption has increased rapidly,
leaving fossil fuel reserves depleted (much lower). When will they run out? No one really knows the absolute
answer to that, because advancing science and technology has allowed us to continue accessing more reserves.

Fossil fuels are non-renewable resources. To say that they are being used up more quickly than they are replaced
is an understatement.

There will be a point when all reserves are gone, especially with ever increasing populations and demand. This a
problem to consider as well as another important question, ’What are the environmental impacts of using fossil
fuels?’.
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SCIENCE AS A HUMAN ENDEAVOUR: Global impact

The use of fossil fuels has changed and advanced the way we live our lives, but at what cost? There are
unfortunately several environmental downsides to the use of fossil fuels.

The four main negative effects fossil fuels have on the environment are:
1. Air pollution. The burning of fossil fuels releases carbon dioxide, methane and other harmful gases into

the atmosphere. Some of these gases contribute to climate change and global warming.
2. Water demands. Most fossil fuels use conventional steam technologies to generate electricity. Steam

plants require large amounts of water for both the creation of steam and cooling. This demand can
negatively impact local water resources and aquatic habitats.

3. Habitat destruction. A vast amount of land has been disturbed to provide space for mining, drilling
wells, pipelines, and processing facilities.

4. Ocean pollution. The pollution of the coastline is often blamed on oil from offshore oil rigs, oil spills
and natural seepages. In oil rigs, oil companies drill through layers of undersea rock to tap oil reserves.
However, most pollution comes from the oil and oil products that are dumped down our drains.

FIGURE 7.12 The four main negative effects of fossil fuels on the environment
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Most developed nations, including Australia, have encouraged the use of more renewable energy resources
such as solar and wind energy. However, fossil fuels are used for more than just producing energy. Plastics and
many other products include fossil fuels in their recipes. Scientists and engineers will have to come up with
environmentally friendly replacements for all those products if society chooses to reduce its current reliance on
fossil fuels.
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DISCUSSION

Giving up fossil fuels entirely won’t be easy, at least in the near future, because they supply about 85 per cent of
the world’s total primary energy. Imagine a world in which mining fossil fuels was banned. What are the top ten
everyday ‘necessities’ and luxuries we rely on that you would miss if the world’s supply of fossil fuels ran out?
Think about objects (e.g. plastic bottles) and processes (e.g. electricity production) that would be affected.

For the objects you listed, can you think of renewable resources that would be able to replace them?

Resourceseses
Resources

eWorkbook Reviewing fossil fuels (ewbk-3404)

       Weblink Australian Energy Resources Assessment

Additional automatically marked question sets

7.3 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.

Select your pathway

LEVEL 1
Questions
1, 2, 4, 7, 9

LEVEL 2
Questions
3, 5, 8, 12, 13

LEVEL 3
Questions
6, 11, 14, 15

Remember and understand

1. From where does the energy stored in fossil fuels come?
2. When fossil fuels are burned, the stored energy is converted to which three forms of energy?
3. MC Apart from its colour, how is black coal different from brown coal (select two answers)?

A. Contains more moisture
B. Contains more carbon dioxide
C. Harder
D. Drier

4. MC Why is peat generally not used as a fuel in most countries of the world?
A. Because it is harder to find
B. Because it is too heavy
C. Because it has to be dried first
D. Because it produces greenhouse gases

5. Peat and the varieties of coal can all be burned as an energy source; however, they are not all equal in
the amount of energy released for the same volume of material.
Order these fuels from the one that provides the most energy to the least:
peat, anthracite black coal, brown coal, bituminous black coal

6. How do oil and natural gas get trapped underground?
7. MC Where are Australia’s biggest oil and natural gas reserves (select two answers)?

A. North West Shelf of Western Australia
B. Coral Sea, east of Cairns
C. Darwin Harbour
D. Bass Strait off the coast of Victoria
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8. MC When we burn fossil fuels — coal, oil and natural gas — the stored energy is converted to other
forms of energy, including heat, movement and light. Which of these is also produced?
A. Carbon dioxide
B. Methane
C. Water vapour
D. All of the above

Apply and analyse

9. Apart from the threat of the supply running out, describe two other major downsides to the use of
fossil fuels.

10. SIS Black coal is sometimes mined underground but brown coal is not, even though there are
reserves that could be mined in that way. Suggest why underground mining of brown coal is avoided.

11. Explain why it is correct to describe fossil fuels as ‘stored solar energy’.
12. MC Brown coal is used to generate electricity in Victoria rather than black coal, even though brown

coal contains more moisture. Review figure 7.9 to identify the pattern to coal mines and suggest why
that is the case for Victoria.
A. Victoria contains large deposits of brown coal.
B. Victoria does not have factories that can break down black coal.
C. Black coal pollutes the air more.
D. Brown coal is easier to use.

13. Complete the paragraph to explain why increasing temperature will change crude oil hydrocarbons
into natural gas, and can eventually destroy all hydrocarbons if it gets too hot. Fill in the gaps with
words from the word bank.
Word bank: smaller, larger, more, less, increases, decreases,
Natural gas is a __________ hydrocarbon, that results from the break-down of ___________ crude
oil hydrocarbons. This break-down occurs when temperature increases, forcing the hydrocarbon
structure to vibrate ___________ If it gets too hot, the hydrocarbons can break apart completely.

Evaluate and create

14. SIS You are a scientist working for an oil company and your team has found a rock layer super-rich in
natural gas. Unfortunately, the rock properties have not allowed the gas to migrate and concentrate.
a. Suggest ideas about how to solve this problem.
b. Are there any downsides to your solution?

15. SIS The table shown lists each Australian state in order of energy consumption share (percentage) for
the 2017-18 financial year and their population share as of June 2018.
a. With the given data, create a chart to help you evaluate the relationship between energy

consumption and population size.
b. Observe the data and describe the relationship.
c. Suggest a hypothesis as to why the relationship may, or may not, be perfect.

TABLE The differences in energy consumption across various states and territories in Australia

Australian state
Energy consumption share (2017-2018)*
(%)

Population share (June 2018)
(%)

NSW and ACT 25.2 33.7

QLD 24.9 20.1

VIC 21.6 25.8

WA 19.5 10.4

SA 5.5 6.9

TAS 1.8 2.1

NT 1.5 1.0

Total: 100% Total: 100%

*Department of the Environment and Energy (2019), Australian Energy Update 2019, Australian Energy Statistics,
September, Canberra

Fully worked solutions and sample responses are available in your digital formats.
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7.4 Renewable energy

LEARNING INTENTION

At the end of this subtopic you will be able to describe the different types of renewable energy and their positive
and negative features.

7.4.1 Reducing our fossil fuel use
About 85 per cent of the world’s total energy needs are supplied by fossil fuels. This ‘total energy’ includes fuel
used for transportation and heating as well as generating electricity.

When it comes to just generating electricity in Australia, in 2017–18, the main sources of production were:
• 60 per cent coal
• 21 per cent gas
• 17 per cent renewable sources (with approximately 6 per cent hydro, 6 per cent wind, 4 per cent solar).

In the past few years, the percentage of electricity supplied by renewable sources has increased, and was up to
24% at the end of 2019. The increase reflects the effort to reach a federal government’s target of 20 per cent
renewable energy by the year 2020. As this target has been reached, it has now been increased further, and each
year, the use of renewable sources is on the rise.

Remember: renewable sources are those that are not depleted when used or are naturally replenished within a
human lifetime.

turbine wheels that, when turned,
drive electrical generators

Australia’s energy needs are still largely met by fossil fuels, where most power stations rely on coal and steam
to drive turbines used to generate electricity. Coal is still used because of its abundance and low-cost. The
problems caused by using a coal, including pollution and climate change, give us no choice but to look for
alternative sources of energy.

Governments, industry and power companies all have a responsibility to seek renewable alternatives. Even you
and your parents/guardians, as consumers, have a responsibility to make sensible choices about your energy use.

Resourceseses
Resources

Weblink Clean Energy Australia Report

7.4.2 Renewable energy options

Solar energy

solar energy the solar radiation
emitted from the Sun as sunlight,
which can be captured and
converted into electricity by
photovoltaic cells

High solar radiation levels over large areas provide Australia with some of the
best solar resource opportunities in the world and make it one of the fastest
growing alternative sources for home energy. Solar energy is renewable because
the Sun rises every day, providing continuous sunlight.

Solar energy uses many photovoltaic cells placed on solar panels to absorb
sunlight and use the light energy to create an electrical current that can be used
immediately or stored in rechargeable batteries. The photovoltaic cells can also be
used to power domestic hot water systems.
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FIGURE 7.13 Many
buildings in Australia
now have panels of
photovoltaic cells on the
roof to generate electricity.

Solar panels can be installed onto individual house roofs to help reduce energy
costs, or setup in large grids called solar ‘farms’. Relatively high costs, panel
sizes and power fluctuations have limited the use of solar energy resources, but
recent and significant investments in research and development are helping to
increase the efficiency and cost-effectiveness of solar power.

Solar thermal power stations use curved mirrors that reflect sunlight onto tubes
filled with oil. The hot oil is used to heat water to form steam, which drives the
turbines that generate electricity.

EXTENSION

The Victorian government hopes to meet a goal of supplying 40 per
cent of the state’s electricity from renewables by 2025. To help, they
have built several large solar farms already and in 2019 announced
the building of three more. The three new farms will be equipped with
more than 650 000 solar panels, which will be expected to power
around 80 000 homes.

Resourceseses
Resources

Video eLessons A photovoltaic solar cell (eles-2238)
A solar hotwater panel (eles-2237)

Wind energy
FIGURE 7.14 Wind farms are an important
way to provide energy in Australia.Wind ‘farms’ dotted with wind turbines can be found in

many countries throughout the world, including Australia.
Wind energy is renewable because wind is continually
created by the uneven heating of the Earth and its oceans by
energy from the Sun. Wind is continuous, but the strength of
wind can fluctuate, and some locations are known for having
more consistently strong winds — the coastline, for example.

Wind energy technology is relatively old, with the first
windmills used almost 2000 years ago. Today’s wind
turbines use the wind to turn propeller-like blades around
a rotor, which spins a generator, creating electricity.

wind energy a renewable energy
derived from the wind (caused by
uneven heating of the Earth and
its oceans by the Sun)

The size of a wind turbine determines its energy potential — the bigger the turbine, the more energy it can
produce. Most land-based wind ‘farms’ in Australia display turbines that are 110 metres in height to a horizontal
rotor with three blades around 70 metres long — a blade upright would be the height of a 20-story building.
A single wind turbine of this size can provide enough energy to supply more than 2000 average homes with the
electricity they need.

Wind power is expanding rapidly and as of 2020 is Australia’s largest source of
renewable, just ahead of hydro electricity.

Resourceseses
Resources

Video eLesson Wind turbines (eles-2247)
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Biomass

FIGURE 7.15 A biogas plant at a pig farm in the Czech
Republic producing renewable energy from biomass.

Bioenergy is another potential renewable
energy resource in Australia. Biomass is
renewable because it is produced from the
remains or waste of modern living things.

Dead and rotting plant and animal tissue, as
well as animal waste, can release gases such as
methane, methanol and oils. These biomasses
can be used as fuels to drive small turbine
electricity generators. Biomass works like
fossil fuels, but they burn cleaner and result
in less air pollution.

In Europe, biogas produces approximately
6 per cent of the renewable energy electricity
generation. Currently, Australia’s use of
biomass is small and limited to bagasse (sugar
cane residue), wood waste, and gas from
landfill and sewage facilities.

biomass material produced by
living organisms

Ocean waves

FIGURE 7.16 Part of a wave-powered electricity generator
on the shore. Notice the fins inside the turbines that are
caught by the waves.

Ocean waves are both clean and renewable
sources of energy with a tremendous
worldwide potential of generating electricity.
Ocean wave energy is renewable because
waves are common, produced by the effect of
the wind blowing over the ocean surface.

The up and down movement of the waves is
used to drive motors on floating devices that
generate electricity.

Britain and Portugal are currently the leading
nations when it comes to ocean wave energy
conversion. A wave ‘farm’ has been built and
operating in Portugal since 2008. Australia
has a world-class wave energy resource along
its western and southern coastline, especially
in Tasmania. However, at present most ocean
energy technologies are relatively new and are
therefore very expensive and still need to be proven
in pilot and demonstration plants.

ocean wave energy a renewable
energy created by converting
the mechanical energy of ocean
waves to electrical energy

Tidal energy

tidal energy a renewable energy
that can be harvested from the
tides in the ocean

Tides are caused by the gravitational pull of the Moon and the Sun, with two high
tides and two low tides occurring every 24 hours and 50 minutes, so tidal energy
is renewable.
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FIGURE 7.17 Turbines harness the tidal
currents of the ocean to create electricity.

Reversible turbines are placed at the entrance to a coastal bay
in areas with extremely high and low tides. As water flows into
and out of the bay during high and low tides, tidal currents are
created. These currents can be strong enough to drive turbines
that generate electricity. The large density of water, almost
1000 times greater than air, results in the generation of large
amounts of energy, even if the water flow is low.

Tidal power is still in the development stage, as such the
technology is experimental and expensive, but there are
several power stations worldwide being used for research and
experimental studies. When tidal energy is better advanced and
its impacts are evaluated, the best tidal resources in Australia
are located along the northern margin, especially the northwest
coast of Western Australia.

Geothermal energy

geothermal energy heat
transferred from rocks below
the Earth’s surface

Temperature increases as you get deeper into the Earth because the Earth is full of heat and will continue to be
for a very long time. This heat is the source of renewable geothermal energy.

Geothermal energy can be captured through geothermal power plants or geothermal heat pumps.
• The power plants pump hot high-pressured water from deep underground (reservoirs), which turns to steam

at the surface. This steam spins a turbine connected to a generator, producing electricity. To keep
the system balanced, the stream is cooled off and the water is pumped back into the Earth to begin the
process again.

• Geothermal heat pumps operate at a smaller scale than the power plants as it taps into heat close to the
surface to heat water or provide heat for a building.

Geothermal energy has been used for thousands of years in some countries for cooking and heating. Setting up
geothermal energy plants can be very expensive initially because of the cost of drilling deep enough to get to the
hot reservoirs. Some places such as New Zealand and Iceland are fortunate to have higher temperatures closer
to the surface, and thus utilise geothermal energy much more, compared to Australia. Other countries that have
found locations to use geothermal energy include the United States and Japan.

Geothermal energy is a ‘hot’ topic in Australia, with significant ‘hot rocks’ identified and
several companies in advanced stages of exploration.

FIGURE 7.18 The water from the Svartsengi geothermal power plant in Iceland (in the background of the image)
generates electricity, but the water used for energy production is also pumped through Reykjavik’s city heating
system and into the nearby Blue Lagoon Spa Resort.
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DISCUSSION

The amount of energy potential from renewable energy sources such as solar, wind, waves and tides are
dependent on the time of day or weather. One of the benefits of geothermal energy is consistency of energy
supply, as the heat will always be there. What other advantages might there be of using geothermal energy?

Thinking about how it works as well as looking at the images in figures 13–18, what are some disadvantages to
geothermal energy?

Hydroelectricity
FIGURE 7.19 In a hydroelectric power station the
turbines are driven by water falling through pipes
from a high dam.

In 2017–2018, just over 6 per cent of Australia’s
electricity was generated by hydroelectric power
plants. This is a renewable energy source because
it uses the ever-moving water cycle, driven by solar
energy and gravity. Heat from the Sun evaporates
water from the oceans. Clouds are formed and
it eventually rains. Water then flows over the surface
as rivers, trying to make its way back to the ocean.

Hydroelectric plants are generally associated with high
dams along rivers, which concentrates water behind
the dam into a reservoir. Water from the reservoir is
released into steep pipes, where falling water rotates
turbines and generates electricity.

hydroelectric power produced
by the energy of falling water

Hydroelectric energy resources were developed early in Australia and are currently the largest source of
renewable electricity. The hydroelectric plants are located within areas of highest rainfall and elevation and
are mostly in New South Wales and Tasmania. A dry climate coupled with high evaporation rates and highly
variable rainfall over much of Australia limits substantial expansion of hydro power. Droughts and bushfires can
reduce the energy potential.

7.4.3 Nuclear energy

nuclear energy the energy
stored at the centre of atoms,
the tiny particles that make up all
substances

Nuclear power stations use energy released from the radioactive metals of
uranium or plutonium to boil water and produce steam to drive turbines. Nuclear
energy is technically a non-renewable energy source because it comes from a
mineral.

There are positive and negative features of using nuclear energy.

TABLE 7.2 The effects of using nuclear energy

Positive Negative

stable and consistent amount of energy radioactive waste

higher energy density risks of accidents

less air pollution produced

Most of the world’s nuclear power plants can be found in the United States, Europe, Japan and Canada.
Australia exports large volumes of uranium oxide, which is enriched overseas for use in nuclear power plants.
In 2018, Australia supplied 11 per cent of the world’s uranium and is one of the world’s largest exporters.
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DISCUSSION

FIGURE 7.20 The entire city of Pripyat in Ukraine
near the Chernobyl power station had to be
abandoned after the nuclear accident.

In 1986, in Chernobyl Ukraine, radiation from a nuclear
power plant accident resulted in the death of somewhere
between 15 000 and 30 000 people. Many people who
argue against nuclear power use nuclear accidents like
Chernobyl as evidence for how dangerous its production
can be.

Another nuclear disaster occured at the Fukushima Daini
nuclear power plant in Japan in 2011, caused by an
earthquake and a tsunami that soon followed. Due to
flooding of parts of the plant and damage to equipment,
multiple nuclear meltdowns occurred and radioactive
material being released. This lead to the evacuation of
over 100,000 nearby residents.

How common are such accidents? Do you think the
benefits outweigh the risks? Would you be happy living
in an area that was near a nuclear power plant?

Resourceseses
Resources

eWorkbook Types of renewable resources (ewbk-3406)

Additional automatically marked question sets

7.4 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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 8

LEVEL 2
Questions
5, 6, 9, 10

LEVEL 3
Questions
4, 7, 11

Remember and understand

1. What percentage of Australia’s energy was aimed to be supplied by renewable energy
sources by 2020?

2. MC Which two of the following are ways of protecting the Earth’s supply of non-renewable energy
resources?
A. Using less coal
B. Reducing use of solar power
C. Increasing use of renewable energy
D. Banning wind farms

3. Outline why geothermal energy is classified as renewable.
4. Describe two ways in which solar energy can be used to generate electricity.
5. Of the following, identify which two non-renewable fuels are not fossil fuels: wind energy, uranium,

plutonium, geothermal energy and coal.
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Apply and analyse

6. SIS This graph displays the shares (per cent) of global energy consumption by fuel type.

17 15 13 11 09 07 05 03 01 99 97 95 93 91 89 87 85

50

40

30

20

10

0

Hydroelectrity

Nuclear energy

Renewables

Oil

Coal

Natural gas

The shares of global energy by fuel type from 1985 to 2018

G
lo

b
a

l 
s
h

a
re

s
 (

%
)

Year

a. MC Which option best describes the pattern of oil consumption for the last 30 years?
A. Decreasing overall
B. Increasing overall

C. Unchanging
D. Less than renewables

b. MC Which option best describes the pattern of consumption for coal over the last 30 years?
Decreasing overallA. Increasing overallB.
UnchangingC. Less than renewablesD.

c. MC Which span of years saw the greatest increase in renewable energies?
A. 1985–1987
B. 1989–1992
C. 1997–1999
D. 2015–2017

d. MC Which non-renewable energy resources dropped the most to compensate the rise in
renewable energy?
A. nuclear
B. coal
C. hydroelectricity
D. natural gas

e. What do you predict the future lines for the next ten years will look?
7. The turbines in coal-fired and hydroelectric power stations rotate in only one direction. Explain why the

turbines in tidal power stations rotate in two directions.
8. Nuclear energy is a non-renewable energy source.

a. Why is it classified as non-renewable?
b. Is nuclear energy a fossil fuel? Give a reason for your answer.

Evaluate and create

9. SIS Each of the renewable energy options for generating electricity solves some of the problems
caused by burning fossil fuels. However, each of them also has disadvantages or limitations. Describe
at least one disadvantage for each of the renewable energy options.

TABLE Disadvantages of different renewable energy souces

Renewable energy source Disadvantage(s)

a. Solar

b. Wind

c. Biomass

d. Ocean waves

e. Tidal

f. Geothermal

g. Hydroelectricity
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10. SIS Identify where on this map you would place a wind farm and explain your reasons for not
selecting the other locations.

Ocean 1km
N

Dense forest

Reservoir

Major road
Less dense forest

with rural town

City grid

Sea cliff

Spaced

farms Coastline

Rolling grass hills

11. SIS At present, to provide all of an average home’s electrical needs with solar energy, 28–35 solar
panels would be required.
a. Suggest why there is a range in the number of required solar panels.
b. Can a medium sized house with a roof area of 150 square metres fit 35 standard residential panels

(approximately 164 cm by 99 cm with 60 cells) on its roof?
c. What might stop people from using solar energy to supply 100 per cent of their electrical needs?

Fully worked solutions and sample responses are available in your digital formats.
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7.5 Water in motion
LEARNING INTENTION

At the end of this subtopic you will be able to describe how water changes and moves in the water cycle, and
how it relates to changing weather and climate conditions.

7.5.1 The water cycle
Water is essential for life on Earth. It is therefore our most precious resource. There is certainly plenty of water
on the planet — almost 70 per cent of the Earth’s surface is covered with water. But almost all of it is saltwater
in the oceans. The rest is found in glaciers, ice caps, groundwater, rivers, lakes, and in the air. Water is constantly
moving and changing states, in the water cycle.

ewbk-3408

int-8074

eles-0062

FIGURE 7.21 Water constantly moves and changes state in the water cycle

4. Clouds move and become

more visible

6. Rainwater run-off

8. Infiltration

1. Water evaporates

3. Clouds form

2. Condensation

5. Precipitation

Sea or lake

7. Transpiration

Ground water

THE STEPS IN THE WATER CYCLE

evaporation to turn from liquid to
vapour (a state that is a mixture of
both gas and liquid) or gas

condensation to turn vapour or
gas to a liquid.

1. Heat from the Sun can make water (liquid) from the oceans, rivers or
lakes evaporate to form invisible water vapour (gas) in the air in a process
known as evaporation.

2. Water vapour rises with warm air. Away from the Earth’s surface, the
air cools down and begins turning into a liquid in a process known as
condensation.

3. When the water vapour becomes cold enough, it forms clouds.
4. The clouds are visible and move along with the air moving around them.
5. When water condenses into larger and heavier droplets, they can fall to the ground as rain, snow or

hail, in a process called precipitation.
6. Rainwater falls back into the ocean or on land, where it flows as rivers and streams (run-off), eventually

reaching back to the ocean.
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transpiration the exhalation of
water vapour by a plant

infiltration the seeping of a
liquid through soil and rocks by
filtrations to form underground
water

7. The run-off water can also soak into the surface soils to feed plant roots
where plants will transpire (exhale) water vapour, in a process called
transpiration.

8. Infiltration may occur, in which water can filter through soil and rocks to
form underground water.

The process repeats.

DISCUSSION

• Is the diagram and description of the water cycle in figure 7.21 missing any components?
• How does snow and hail fit into the cycle?
• Other than rainwater run-off and transpiration, what else might happen to rain?

Clouds
Clouds are an important aspect of the water cycle. These clouds come in different sizes and are positioned at
different locations in the sky (see figure 7.22). Many clouds form as part of the water cycle, when water from the
Earth evaporates. Other clouds are forms due the movement of the wind.

By observing clouds in the sky, different weather patterns can be predicted- such as when and where
precipitation is likely to occur.

FIGURE 7.22 Different clouds that can be observed in the sky
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elog-0232

INVESTIGATION 7.1

Forming clouds

Aim

To model the formation of clouds

Materials

• 250 mL beaker
• ice cubes
• watchglass
• safety glasses

• heatproof mat
• Bunsen burner and matches
• tripod and gauze mat

Method

1. Half-fill a beaker with water and heat it until the water is boiling.
2. Stop heating and cover the beaker carefully with a watchglass.
3. Observe the bottom of the watchglass.
4. Remove the watchglass and heat the water again until it boils.
5. Stop heating and turn off the gas supply. Quickly but carefully,

cover the beaker with a watchglass containing ice cubes.
6. Observe the area under the watchglass

Results

1. Describe what happened to the bottom of the watchglass when you first covered the boiled water
(step 3).

2. Describe what happened in the beaker just below the watchglass containing ice cubes (step 4).

Discussion

1. What changes of state has taken place?
2. Explain how this investigation allowed you to model cloud formation.

Conclusion

Make a conclusion statement about the role of temperature in the change of state.

elog-0234

INVESTIGATION 7.2

Observing clouds

Aim

To investigate the links between clouds and rain, hail and snow

Materials

None (just the opportunity to observes weather and clouds over a set time period)

Method

1. Before commencing your observations, design a table for your results in which you can record your
observations of the amount of cloud cover, the type of cloud and the weather over the time period.

2. Observe the same fraction of the sky covered by cloud (if any) for five consecutive days. Make your
observations at the same time each day.

3. Describe and record the type of cloud and the amount of cover in your table.
4. Record whether there was any drizzle, rain, hail or snow during the hour after your observations were

made.

Results

Fill in your observations in your table.
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Discussion

1. Is there a relationship between the type of cloud and the precipitation (none, drizzle, rain, hail or snow)?
Explain your response using your observations in this investigation.

2. Is there a relationship between the amount of cloud cover and the precipitation (none, drizzle, rain, hail
or snow)? Explain your answer.

Conclusion

Make a conclusion statement summarising your findings about the link between clouds, rain, hail and snow.

Resourceseses
Resources

eWorkbooks The water cycle (ewbk-3410)
Clouds (ewbk-3412)

7.5.2 Global climate change

greenhouse effect a natural
effect of the Earth’s atmosphere
trapping heat

During daylight hours, heat from the Sun enters the atmosphere and warms up the Earth’s surface. At night,
heat from the surface escapes through the atmosphere. Some of the gases in the atmosphere, including carbon
dioxide, methane, nitrous oxide, and water vapour, trap some of the heat. These gases are referred to as
greenhouse gases and the trapping of heat is called the greenhouse effect.

Greenhouse gases act like a blanket around the earth. The more greenhouse gases there are, the thicker the
blanket will be. A thicker blanket will keep the Earth warmer, changing the global climate.

ewbk-3414

int-8075

FIGURE 7.23 How the greenhouse effect works
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Without a natural greenhouse effect, the Earth would be too cold to sustain life as we know it. If there is too
much, the Earth would be too hot. Here on Earth, we seem to be just right because water, rocks, plants and
animals are working together to help keep the greenhouse gases in balance. For example:

1. When it rains, the water droplets can absorb gases, like carbon, from the atmosphere and ultimately adds
them to the ocean.

2. In the ocean, rocks like limestone form and trap the carbon. The carbon can be released when the rock
breaks down.

3. Plants take in carbon dioxide from the atmosphere to help them make their own food. In so doing they
produce and release oxygen.

4. Animals breath in oxygen and breath out carbon dioxide.

All the parts of Earth play a part in keeping a balance, and for a very long time the amount of carbon dioxide
and oxygen in the atmosphere has been relatively constant. However, over the past 200 years the amount of
carbon dioxide and some other greenhouse gases have increased. As a result, the Earth’s average temperature
is changing and introducing global climate change.

Climate is the average temperature and amount of precipitation over a long period of time.

TABLE 7.3 Two of the main contributors to increasing greenhouse gases

Burning of fossil fuels for electricity, heat,
industrial use, and transportation

Agriculture (cultivation of crops and livestock) and
deforestation

Each year the world’s population adds over 30 billion
tonnes of carbon dioxide to the atmosphere by
burning fossil fuels — and the amount is growing year
by year.

Trees absorb carbon dioxide from the air and produce
oxygen. As forests are cleared, this means of keeping
the gases in the atmosphere in balance is removed.
In Australia, two-thirds of all forests that existed 200
years ago have been cleared.

DISCUSSION

When it comes to climate change, there can be a lot to worry and be anxious about, but there are also several
things that give rise to optimism in regard to our ability to respond to it. As a class, discuss what measures you
know of that have been taken to reduce the contributors of global climate change.

What can you do to avoid climate change anxiety?

Resourceseses
Resources

Video eLesson Global warming in Australia (eles-0057)
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Impact on the water cycle

FIGURE 7.24 Cyclone Tracy devastated
Darwin on Christmas Eve in 1974. It
killed 65 people and injured 650. Nearly
70 per cent of homes were destroyed.

The increase in the Earth’s temperature is likely to have an
impact on the water cycle and the world’s climate. There is
already evidence that in Antarctica, where near 61 per cent of
the world’s fresh water is stored as ice, the coastal ice shelf and
glaciers are melting. As the polar icecaps shrink, more liquid
water will enter the water cycle and sea level will rise to flood
coastal regions.

Changes expected with global climate change:
• less rain and snow in high mountain regions
• more wild storms, including tropical cyclones – when it

rains it pours (such as Cyclone Tracy, shown in
figure 7.24).

• more heat waves, droughts and bushfires.

This has made us more concerned with monitoring the water
cycle and predicting weather conditions. Teams of scientists
collect data from all sorts of sources to create computer models
that improve our understanding and allows us to better predict
future changes. This also helps us make informed water
management decisions.

FIGURE 7.25 Satellites, radar, probes and surface-observing stations all help to monitor and collect water data for
the atmosphere, while river gauges and groundwater boreholes monitor and collect data for surface water flow.
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EXTENSION: Ocean currents

gyres permanent circulating
surface ocean currents that
enclose huge areas between
continents

The oceans of the world hold 97 per cent of water in the water cycle and are constantly moving in currents.
Ocean currents move warmer water and cooler water between the tropics and the North and South Poles. The
main causes of the currents are wind directions and the sinking of colder water near the poles. Other factors,
including the rotation of the Earth, also affect the currents. Some ocean currents are permanent and form circular
patterns called gyres. Figure 7.26 shows the major ocean currents and gyres.

Ocean currents have a major influence on the water cycle and weather patterns. Changes in the ocean currents
in the southern Pacific Ocean can cause periods of drought or unusually high rainfall in parts of Australia. You
may have heard the term El Niño, which is when the ocean currents bring warmer and
wetter weather conditions.

As well as this, the different gyres and currents greatly impact pollution in the oceans,
and can lead to rubbish accumulating at particular locations.

FIGURE 7.26 The world’s major currents and gyres
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The circular gyre pattern is the result of the rotation of the Earth. The curvature of motion caused by rotation can
be demonstrated by trying to throw a ball in a straight line while spinning on a chair.

The North Pacific Gyre is also known as the Garbage Patch. The circulating pattern helps to spin and accumulate
ocean debris (rubbish) in the centre. As a result, a lot of that debris ends up on the beaches of Hawaii.

Resourceseses
Resources

Weblink The War on Waste

Additional automatically marked question sets
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7.5 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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 4, 8

LEVEL 2
Questions
5, 7, 9, 12, 13

LEVEL 3
Questions
6, 10, 11, 14, 15

Remember and understand

1. MC Where is most of the water on Earth found?
In the oceanA. As ice in AntarcticaB. In lakes and riversC. In the atmosphereD.

2. Label the locations of evaporation, infiltration, run-off, condensation, transpiration and precipitation
onto the diagram of the water cycle.

a.

b.

c.

d.

e.

f.

3. MC What causes water to evaporate?
A. Particles in the atmosphere that absorb water
B. Heat from the Sun

C. The tides
D. The high salt content

4. What are clouds and how do they form? Fill in the blanks below from the word bank to explain the
process.
Word bank: cold, hot, condenses, expands, clouds, pools
When water vapour becomes _____________ enough, it _____________ to form _____________ of tiny
water droplets.

5. MC Which of the following does not help to create ocean currents?
Wind directionA. Warming water near the equatorB.
Sinking of colder water near the polesC. Cloud coverageD.

6. MC What are gyres?
A. Ocean currents that are permanent and form circular patterns
B. Large currents after periods of high rainfall
C. Ocean currents that come periodically
D. Ocean currents that are permanent and form linear patterns

Apply and analyse

7. Describe the greenhouse effect and explain why it is important for life on Earth.
8. List two human-related reasons for the increase in greenhouse gases, resulting in global climate

change.
9. Explain how global climate change is changing the water cycle.
10. Explain why some clouds pass overhead without producing rain.
11. Explain why you can see clouds but not see water vapour in the air.
12. Is water a renewable or non-renewable resource? Explain your answer.

378 Jacaranda Science Quest 7 Victorian Curriculum Second Edition

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS



“c07PreciousResources_PrintPDF” — 2020/7/30 — 13:30 — page 379 — #34

Evaluate and create

13. SIS Explain how changes in the water cycle are monitored and recorded. How reliable do you think
the model(s) would be?

14. SIS One of the ways global climate change is influencing the water cycle is by melting glaciers. But,
are the glaciers really melting? The table shows data collected for two glaciers over the years
2015–16, 2016–17, and 2017–2018. The data is a calculated mass balance, where scientists measured
the amount of snow accumulated (a positive number) and the amount of glacier melt (a negative
number), then found the difference between the two.

TABLE The mass balance of glacier in 2016, 2017 and 2018

Glacier
Mass Balance
2016 (mm w.e.)

Mass Balance
2017 (mm w.e.)

Mass Balance
2018 (mm w.e.)

Did the
glacier grow
or shrink?

Brewster Glacier, New Zealand -1193 +533 -2217

Freya Glacier, Greenland -540 -24 +1308

a. What does a negative mass balance indicate about the glacier size?
b. What does a positive mass balance indicate about the glacier size?
c. Complete the table by calculating the total mass balance over the three years and determining if the

glacier has grown or shrunk.
d. Is the data provided enough to conclude that global climate change is real? Justify your response.

15. SIS Research and report on what El Niño and La Niña are and how they affect Australia’s weather
patterns.

Fully worked solutions and sample responses are available in your digital formats.

7.6 Water as a resource
LEARNING INTENTION

At the end of this subtopic you will be able to explain the importance of water in Australia and the measures we
use to combat drought.

7.6.1 Water use in Australia
Have you ever thought of water as a natural resource? What would happen if we ran out of water? It is important
to note that we cannot live much longer than three days without it.

Aside from Antarctica, Australia is the driest continent on Earth. Yet Australians are the sixth greatest users of
water per person in the world — with only the USA, Canada, Belgium, Turkey, and Mexico using more. This
makes fresh water a natural resource that we cannot afford to waste. Wise management of this precious resource
is essential.

In Australia’s major cities, 59 per cent of the available water is used by households. More than half the water
used by households is used for watering gardens and flushing toilets.

Until recently, people in major coastal cities have taken the supply of clean water suitable for drinking for
granted. There was enough clean water available in dams to use for watering lawns and gardens, washing the
car and filling swimming pools. However, in recent years, droughts have been responsible for severe water
restrictions in most major cities and many smaller regional towns.

DISCUSSION

How do you save water around your home? What things might you do at home, at school, or generally to save
more water?
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7.6.2 Dealing with drought
According to a majority of scientists, global climate change will result in an increase in the number and length
of droughts. However, droughts are not new to Australia. There have been around twelve major droughts in
different parts of Australia since the 1860s, Two of the most recent major droughts were the drought from
1996–2010 (known as the Millennium drought) and the drought commencing in 2017.

As the population grows, the demand for water will increase. As global climate change takes place Australia is
likely to see more droughts. This means that Australians must live with droughts and manage our water wisely to
keep sustainable by reducing our impact on the water cycle.

Apart from more severe water restrictions, one solution is to build more dams and reservoirs. Dams not only
store water, they can provide areas of reaction, assist with flood control and generating hydroelectricity.
However, building more dams and reservoirs is not always the best method of increasing water supplies. Dams
on major rivers interfere with the flow of water downstream, causing problems for the environment and for
farmers, as shown in figure 7.27. So, what other options do we have?

FIGURE 7.27 Myponga Dam, near Adelaide, South Australia. Building more dams like this is not always
the best solution for improving water supplies.

Sediment build‐up disrupts wildlife

and increases the chance of

landslides.

Reservoir

Expensive; block the movement of

fish and can be hazardous as they

age.

Dam

Increased erosion; poor water

quality; lower crop production.

Downstream

Tapping groundwater

groundwater water that has
moved underground, under the
pull of gravity and through pore
spaces between sediments and
within rocks

In the water cycle, rain or runoff water can infiltrate into the sediment and porous rocks below the surface with
the pull of gravity. The water found underground is called groundwater and it is the second largest source of
freshwater on Earth (glaciers and ice caps are the largest).

borehole a deep, narrow hole
made in the ground, especially to
locate water or oil

water table the top portion of the
ground saturated by water

You can find groundwater just about anywhere, sometimes you only have to dig a
few centimetres, but in dry locations you may have to dig several hundred
kilometres to reach it, as shown in figure 7.28. Boreholes are used to locate and
monitor groundwater. The top of the water saturated material is called the water
table, which is closest to the surface around lakes, rivers and the coastline. The
depth of the groundwater will vary depending on the rocks. If given the right
conditions, groundwater can be as deep as 9 kilometres as the water is able to
infiltrate and move through soil and rocks to form this underground water.
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When you walk a straight line, you can do it quickly, but if you have to snake from side to side and crawl
through obstacles it would take you a lot longer. This is the story for groundwater. It moves, but very slowly.
When we tap the groundwater with wells and pumps, we need to be careful not to pump faster than the speed of
groundwater flow, otherwise, the water table will lower and the well will dry up.

ewbk-3416

int-8076

FIGURE 7.28 Water exchange and the infiltration of groundwater. As the groundwater recharges (moves beneath
the surface), it moves into aquifers (layers that contain porous rock). The groundwater is also able to discharge
and come back out from beneath the surface, forming a cycle.
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Use of blackwater and greywater
blackwater wastewater from the
toilet system of a household; raw
sewage

greywater wastewater from the
kitchen, bathroom or laundry
system of a household; it can be
reused for other purposes

About 20 per cent of the wastewater from an average household comes from the
toilet. This waste is known as blackwater. The wastewater that comes from the
kitchen, bathroom and laundry is known as greywater.

biodegradable a substance that
breaks down or decomposes
easily in the environment

Greywater (such as from the laundry) can be used on the garden and is commonly
used during periods of water restrictions. However, be aware that greywater
contains chemicals left over from detergents and other products, which could cause
damage to plants. The damage can be minimised by choosing detergents that are
low in phosphorus and are biodegradable. Untreated water from the kitchen should
never be used on gardens because it contains oil, grease and other chemicals that could
damage plants.
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The safest way to use greywater is to install a greywater treatment system, which removes chemicals that
can damage plants. In some locations the local government body requires you to get permission to install a
greywater treatment system, so it is important to check first.

Recycled water
All water is technically recycled if you think about the larger water cycle. However, man-made water recycling,
also known as water reclamation, focuses on the treating of wastewaters. This water will generally be used for
non-potable uses. Non-potable water is water that is considered to not be of drinking quality. In some countries,
fresh water is so scarce that treated blackwater is used as drinking water. This recycled water goes through
several processes to ensure that it is safe to drink.

Examples of uses for non-potable water include:
• Irrigating crops
• Enhancing streams and wetlands
• Completing industrial processes
• Creating and filling recreational lakes or fountains
• Flushing toilets
• Replenishing groundwater
• Watering home gardens
• Creating, restoring and maintaining wetland habitats

Several studies have shown that most Australians are happy to use recycled water for firefighting, watering
lawns, flushing toilets and irrigation. However, there is little support for the idea of drinking recycled water.

SCIENCE AS A HUMAN ENDEAVOUR: The Tale of Toowoomba

FIGURE 7.29 Toowoomba’s economy
relies on attracting visitors to its lush,
well-watered parks and gardens.

Toowoomba is a city in southeast Queensland, well known for
its beautiful parks and gardens. In 2006, a prolonged drought
had left its dams with only 20 per cent of their full capacity.
Toowoomba’s economy relies on tourists visiting the city to see
its lush parks and gardens. Desperate measures were required.
The Toowoomba City Council proposed that a quarter of the
recycled water from its sewage treatment plant be discharged
into its three dams.

The proposal divided the city, and after a long and bitter debate,
the voters of Toowoomba rejected it. The vote was 38 per cent in
favour and 62 per cent against. Why do you think so many were
against it? How would you have voted?

As a result of the rejection, Toowoomba was placed on level 5
water restrictions, the strictest in Australia at the time. The use of
tap water outdoors was banned.

DISCUSSION

Would you be prepared to drink recycled water in the form of properly recycled sewage if it was declared safe by
a popular celebrity? How about government environmental authorities? Explain your reasons why, then explain
why someone else might have the opposite point of view.
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SCIENCE AS A HUMAN ENDEAVOUR: Recycling water from your breath

FIGURE 7.30 A water purification system in
Kendala

NASA engineers collaborated with other scientists and
engineers to develop a system that recycles water from
air breathed out, sweat and urine into safe drinking water.
It was first used by astronauts on the International Space
Station.

The system is now used in developing countries where
water is scarce or heavily contaminated. In figure 7.30,
volunteers in the northern Iraq village of Kendala help
install and test a water purification system that has its
origins in the space program.

Desalination

desalination the conversion of
sea water to fresh water

In major cities close to the ocean, desalination can be used to ‘top up’ dwindling water supplies. This process
of separating fresh water from salty sea water is described in subtopic 5.7. However, like dams, desalination has
some negative consequences for the environment. One issue is that it takes a lot of
energy to run the process, and another is a question of what to do with the
left-over salt.

Resourceseses
Resources

Interactivity An example of a desalination plant (int-3461)

SCIENCE AS A HUMAN ENDEAVOUR: Lessons in sustainability from Indigenous
Australians

FIGURE 7.31 Water can be a scarce resource in
the northern dry season if you don’t know where
to look. This image shows Glen Helen Gorge
on the Finke River, West MacDonnell Ranges,
Northern Territory.

When someone says something is or isn’t ‘sustainable’,
what do they mean? Broadly, the word means to keep
something at a certain level.

So, if we wanted to keep our water sustainable, we
want to keep it at a level of good amount and good
quality. That level would provide a standard of good
health, for both ourselves and the environment around
us, not just now but into the future as well.

Over many thousands of years, Indigenous Australians
have successfully located and conserved fresh water in
some of the driest parts of the continent. Some of their
techniques for locating and conserving water provide
valuable lessons for today’s scientists and engineers
as they meet the challenge of supplying a growing
population with this precious resource in a sustainable
way. Many Indigenous techniques for locating and
collecting water are used in survival training by the
Australian Defence Force.
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7.6.3 Monitoring water quality
Some of the water management solutions for dealing with dry or drought conditions have highlighted a problem
with water quality. Whether the water came from the surface or the ground, the quality of any drinking water can
be maintained only with constant monitoring to ensure that dangerous levels of pollution are quickly identified
and fixed.

In Australia, water quality is monitored by state and territory government agencies, water authorities, local
councils, landcare groups and community groups. Streams and reservoirs are checked for numerous properties
including temperature, flow rate, cloudiness, dissolved oxygen, pH, bacteria and the presence of pesticides and
unwanted nutrients.

Resourceseses
Resources

Video eLesson Water: a vital resource (eles-1615)

eWorkbook Testing water (ewbk-3418)

Weblink Drought in Australia monthly report

Additional automatically marked question sets

7.6 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.

Select your pathway

LEVEL 1
Questions
1, 2, 6

LEVEL 2
Questions
3, 4, 8, 9

LEVEL 3
Questions
5, 7, 10, 11

Remember and understand

1. Explain why fresh water is such a precious resource in Australia.
2. MC How do Australian households use the majority of their fresh water?

Watering gardensA. Using dishwashersB.
Using washing machinesC. Flushing toiletsD.

3. Explain the difference between blackwater and greywater, by filling in the missing words.
____________________ is water contaminated by products used in the laundry and bathroom (from
sinks, baths and showers), while __________________ is water contaminated by toilet waste.

4. MC Which of the following are ways in which greywater can be used on gardens without damaging
plants?
A. Filter the greywater by hand before using on the garden.
B. Only buy and plant plants that can survive with high levels of chemicals.
C. Install a greywater treatment system that removes chemicals that may damage plants.
D. Use detergents that are low in phosphorus and are biodegradable.

Apply and analyse

5. Complete this description of where groundwater comes from.
Surface water ___________________ into the subsurface under the pull of gravity, and water fills the
pore spaces between sediments and in _________________ or fractured rock. Groundwater is moving,
just very _________________
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6. Suggest why the majority of the voters of Toowoomba rejected the use of recycled water from a
sewage treatment plant when more water was so desperately needed.

7. Suggest two ways human water management impacts the water cycle.
8. MC How might rainwater harvesting (collecting rain in tanks) at home impact the water cycle?

A. The water table rises when less water is soaking into the ground.
B. Water tanks catch rain before it can either runoff or infiltrate the ground.
C. More water is able to soak into the ground.
D. More water runs off the soil.

Evaluate and create

9. SIS A hydrologist studying the groundwater level for a flat grassy landscape drills a borehole in
January and collects the following data:

Depth below surface (cm) Material description Water description

0 – 10 Dark brown soil Moist

10 – 40 Brown sandy soil

40 – 90 Light sand and clay sediments Moist

90 – 120 Rock pebbles and sand sediment
that get larger towards the base

Saturated at 100 cm

120 – 200 Sandstone rock Saturated

a. Draw a labelled diagram for the borehole, showing the different layers of the groundwater.
b. i. The level of the water table does not always stay at the same depth. Why might this happen?

ii. With that in mind, how deep would you recommend putting a well?
iii. What will happen to the water table when the well starts pumping?

10. SIS Building a dam with a reservoir has been a common solution to addressing water supply issues.
Select one problem associated with either the reservoir, dam or downstream and design a scientific
experiment that could investigate the validity of its claim.

11. Research and report on the location of rivers, dams and reservoirs that supply drinking water to your
home.

12. SIS Research and report on the importance of the Aboriginal rain dance.

Fully worked solutions and sample responses are available in your digital formats.

7.7 Soil as a resource
LEARNING INTENTION

At the end of this subtopic you will be able to describe the composition of soil and the importance of soil as a
non-renewable natural resource.

7.7.1 Feeding the world
Good soil contains the nutrients needed for the growth of plants. It is vital in feeding the Earth’s growing
population. But about 43 per cent of the Earth’s dry land is desert or desert-like and useless for growing crops.
In Australia the situation is much worse, with 96 per cent of Australian soil unsuitable for growing crops. That’
makes what soil we havesuch a valuable resource.

7.7.2 Weathering and erosion

weathering the process
of breaking down rocks by
conditions in the atmosphere

Rocks on the surface of the Earth are slowly and continuously being changed by
natural events, including the water cycle. Rocks are broken down into smaller
rocks or chemically changed in a process called weathering.
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Examples of weathering include:
• The wind can physically wear rock away, especially in dry conditions, when it blasts the rock with sand and

soil it has picked up.
• Water on the ground can react with the minerals in the rocks, causing them to chemically break down and

change shape and appearance.
• Water can also physically wear rock away, when it blasts the rock with sand it is carrying.
• When ice forms it expands, which is why you should never put a full water bottle in the freezer. Because of

this, when ice forms in cracks of rocks it can help physically break it apart.

erosion the process of moving
weathered rock or soil from one
place to another

Weathered rock is usually moved from one place to another by the wind, running
water, the sea or glaciers. This process is called erosion. The weathered rock particles,
moved by erosion, are called sediments. When sediments stop moving they settle
(deposit) on land, riverbeds or floors of lakes, seas and oceans.

deposition the laying down of
weathered rock particles and
soil by rivers, wind, oceans and
glaciers

humus organic matter resulting
from the decomposition of plant
and animal tissue in the soil

Soil is formed by weathering, erosion and deposition of rock. Importantly, soil also
contains humus — decaying plant and animal material. This decay is caused by
microbes in the humus. This helps to make the material that plants can
grow in.

Fertile soil is a mixture of sediment and humus. It also air, water, nutrients and
microbes, as outlined in figure 7.32. The variation in soils from place to place largely
depends on the rock and minerals from which it formed and the abundance of plants
that have lived there.

FIGURE 7.32 Factors affecting the elements of soil
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EXTENSION: Acid rain
FIGURE 7.33 A statue displaying the effects of
weathering by acid rain

Every day many harmful chemicals are pumped into
the air. Some are naturally formed chemicals, but
many are from cars, factories or from other human
activity. The chemicals, such as carbon dioxide in
the air can dissolve in water, much like salt in hot
water. This causes the water to be more acidic.

The dissolved chemicals return to the ground in
rainwater, snow or fog, and the combination is
called acid rain.

Acid rain can increase the speed in which
weathering happens. This can be seen in
figure 7.33, where a statue is experiencing
chemical weathering due to acid rain.

7.7.3 Protection from erosion

FIGURE 7.34 Forests in Australia and elsewhere are still cleared to
supply wood and wood products.

Fertile soil contains small particles
that can be blown away by the wind
or easily washed away by rain or
streams. The roots of trees and other
vegetation help protect fertile soil from
this erosion. When trees are removed
or the surface is stripped of vegetation,
the soil is left exposed to erosion. The
removal of trees on a large scale is
known as deforestation.

deforestation the removal of
trees from the land

Natural fertile soils are considered a
non-renewable resource, because it can
take thousands of years to form even a
centimetre of soil, but only seconds for
it to be eroded away.

When early European settlers arrived
in Australia, they cut down numerous
trees to create farmland. As the
population grew, more trees were
cleared to provide space for industrial
areas and housing. Cities have grown larger and the forests have grown smaller.
Trees are still being cleared on a large scale for wood and wood products such
as paper. During the past 200 years, over two-thirds of Australia’s natural forests
have been cleared. How much of our precious soil has been lost as well?
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elog-0236

INVESTIGATION 7.3

Modelling soil erosion

Aim

To use a model to investigate the effect of vegetation on soil erosion

Materials

• stream tray or other metal or wooden tray
• sand
• wooden block
• rubber tubing to fit a water tap
• small plastic lid (from an orange juice container)
• twigs, matches or cotton buds to act as trees

Method

1. Pack slightly damp sand into the tray so that it is
fairly level.

2. Use a small block of wood to raise one end of the
tray slightly. Place the other end of the tray on the
edge of a sink or over an empty bucket.

3. With one finger, make a slightly winding groove in
the sand as shown in the diagram.

4. Plant ‘trees’ along one edge of your model river
using twigs, matches or cotton buds.

5. Place the plastic lid in the sand at the top of the
groove and aim the rubber tubing from the tap
over it.

6. Turn on the tap so that water flows slowly but
steadily into the plastic lid, overflowing into the
groove.

7. Take a photo (holding the camera parallel to the tray,
facing down) every 3 minutes to help you document
the experiment.

Rubber tubing
Tap

Moist sand

Twigs

Plastic lid

Wooden

block

Groove
Drain hole 

Sink

Results

Compile the photos you took to help you describe what happened as the water flows down your model river.
Take particular notice of the difference between the two sides of the river and the areas where you had ‘trees’.

Discussion

1. The main aim of this experiment is to examine the effect of plants on the amount of erosion. State the
effects you observed.

2. Is there any particular part of the river where erosion (removal of sand) is more apparent? Which part?
3. Explain why this may have occurred.
4. Where is the eroded sand deposited? Use the evidence from your results to explain your answer.

Conclusion

Write a concluding statement to sum up your findings from this investigation related to erosion.
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7.7.4 Reducing human impact
Weathering and erosion are natural processes associated with the water cycle and not always a terrible thing;
however, human activity can enhance it. Scientists, conservation groups and government bodies play an
important part in improving the environment. The aim is to reduce the impact of human activity and repair past
damage.

Some methods for reducing erosion and repairing the damage already caused by erosion include:
• farmers ploughing their fields around hills rather than up and down the slope. This reduces the amount of

soil washed down hills by rain
• sealing roads and gutters to direct water into proper drains
• controlling numbers of livestock to prevent overgrazing
• replacing trees that have been removed
• avoid undercutting or over-steepening slopes when constructing
• fencing off large sections of beaches and banning recreational vehicles in many coastal areas
• reducing the impact of introduced animals, such as rabbits, on native vegetation.

SCIENCE AS A HUMAN ENDEAVOUR: Preventing erosion on our beaches

groynes structures, such as
jetties and breakwaters, built
into the sea to prevent the erosion
of the beach

Coastal areas are vulnerable to erosion and can be badly affected. Bare sand is
easily washed away by water and blown inland by the wind. Vegetation that helps
to bind the sand together has been torn up by recreational vehicles. Vegetation
near beaches in tourist areas has been removed and replaced with huge buildings.
Barriers such as sea walls, mesh fences and groynes (as seen in figure 7.35) are
built to try and hold sand on the beaches and thus prevent their erosion.

FIGURE 7.35 An example of a groyne built as a barrier.

ACTIVITY: Caring for sand dunes

Some people use coastal sand dunes as a playground. Four-wheel-drive recreational vehicles and sand slides
can damage the fragile dune system. Design and produce a leaflet or poster to educate people about the care
of coastal sand dunes. Your leaflet or poster should list reasons why they should not walk on or use recreational
vehicles in those areas vulnerable to erosion.
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Resourceseses
Resources

eWorkbook Weathering and erosion (ewbk-3420)

Interactivity Break down! (int-3101)

7.7.5 Changing salinity
While saltiness may be a good thing when you are talking about salted peanuts or fish and chips, it is not a good
thing at all when you are looking at salt in the soil.

One of the biggest problems facing Australia’s farmers is soil salinity. Salinity is a measure of how salty a
substance is, but it is commonly used to describe soil that simply contains too much salt for the healthy growth
of plants. Soil salinity occurs when salt in the soil layers and rocks deep below the surface is brought up to the
surface.

SCIENCE AS A HUMAN ENDEAVOUR: Rising salt

Slow and natural processes

The salt in the lower layers of soil has increased naturally over a very long period for two major reasons.
• Australia has at different times over millions of years either been covered by the ocean or contained

a vast inland sea. The sediment that was deposited in these waters later became dry land, and the
rocks that formed have retained a lot of salt from the water.

• Because Australia is a relatively flat and dry continent, there are few major rivers large enough to flush
salt from the land out to sea. Instead, the salt soaks down deep into the soil and groundwater. In
Australia, the groundwater table usually lies far below the roots of the native trees.

The human factor

FIGURE 7.36 The removal of deep-rooted trees has caused the water table to rise.

Low transpiration

Rainfall

Salty water

reaches the

surface.

Groundwater

Bedrock

More water enters

groundwater, raises

the water table and

salt is dissolved.

Trees

removed

Water table

High transpiration

Rainfall

Groundwater

Bedrock

Ancient salt

Little water reaches
groundwater.

Natural processes caused the water table to rise slowly over hundreds of thousands of years. However, things
changed quickly after 1788 when European settlers started to use the same farming techniques that they had
used in Europe. They cleared the native plants and trees from vast areas of land to graze cattle and sheep and to
plant crops. Later, they set up irrigation systems to provide water to the crops they had planted.
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The new crops and pasture grasses have much shallower root systems than the native plants and do not cover
anywhere near as much of the soil. So now, when rain falls, much more rainwater enters the groundwater,
causing the water table to rise, as shown in figure 7.36. This rising water table carries with it a lot of the salt
that had been locked in the rocks and soil below. The water table rises even faster on irrigated land. After many
years of this type of farming, the salt has reached the upper soil layers near the surface.

Salinity affects the land in a number of different ways.
1. Where the soil is rich in salt, few plants can survive. This has meant that many crops and many grasses

established for herds have died. The native species that originally inhabited the cleared regions cannot
tolerate the salt either, so they can’t be replanted.

2. Where water runs off into waterways it has taken the salt with it, causing increased salinity of
waterways. This means that they cannot be used for drinking, and the populations of animals that
depend on these fresh water sources have decreased. The Murray River, one of the major sources of
fresh water in this country for humans and animals, has been badly affected by salinity.

The reduced supply of drinkable water has led to a decrease in biodiversity of plants and wildlife in saline regions.

The soil in cleared regions has also been damaged by heavy erosion. The deep roots of native plants and trees
helped keep the soil on the surface in place. When these native plants are cleared, heavy rainfall washes the
topsoil into waterways, leaving behind land on which little can grow.

At present, the problem of salinity is being
treated with:

• increased planting of
salt-tolerant plants and trees,

• a massive decrease in land-
clearing practices.

It will be many years before this major
problem is solved.

FIGURE 7.37 The devastation of the rising water table and
salinity threatens much of Australia’s farmland.

DISCUSSION

Look at the table and consider what the numbers mean, using the distilled water, drinking water, and the Pacific
Ocean as reference. Discuss the quality of the water in Loddon Plain North with your classmates.

TABLE 7.4 Salinity of water from different sources

Source of water Salinity (g/L)

Distilled water 0.0

Murray River, Albury (NSW) 0.05

Desirable limit for drinking water 0.5

Murray River, Morgan (SA) 0.8

Upper limit for citrus trees 1.0

Upper limit for drinking water 1.5

Upper limit for dairy cows and ewes 6.0

Groundwater, Loddon Plain North (Victoria) 15.0

Pacific Ocean 35.0

The salinity of water is a measure of the amount of salt dissolved in it. It can be expressed as the number of grams of
salt per litre (g/L) of water.
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Australian Research to reduce soil salinity
Evergraze

FIGURE 7.38 Plants with deep root systems
can lower the water table, reducing soil
salinity.Scientists and farmers working on the Evergraze trial are

studying a range of plants for grazing pastures at a number
of experimental sites, including Wagga Wagga in NSW.
They aim to reduce soil salinity by reducing the amount of
groundwater by 50 per cent. The trial focuses on plants that
can thrive over spring, summer and autumn, such as lucerne
and chicory. Lucerne plants have roots down to 3 metres
below the soil surface. This means that the plants dry the soil
to a greater depth so, when it rains, most of the water is used
by the plant. This keeps the water table low and therefore
helps to reduce soil salinity.

Saltbush
FIGURE 7.39 Animals that graze on
saltbush often have leaner meat.

Scientists in Western Australia are studying the use of saltbush
for sheep grazing. Many species of saltbush are found in arid
regions in the world. However, none of these are common in
grazing regions in Western Australia. Scientists, including
research scientist Dr Hayley Norman, have discovered that
saltbush could be a valuable plant in managing soil salinity.
Unlike other plants, saltbush has a very high tolerance to salt
and retains salt in its leaves. As an unexpected bonus, sheep
grazed on saltbush have health benefits; their meat has a lower
fat content.

7.7 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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 6, 9

LEVEL 2
Questions
4, 7, 10, 12, 13, 15

LEVEL 3
Questions
5, 8, 11, 14, 16

Remember and understand

1. MC What is weathering?
When trees are blown down in strong weather conditionsA.
A process where the weather changes rapidlyB.
A process where soil is moved around due to natural event (e.g. cyclone)C.
A process where rocks are broken down into smaller rocks due to natural eventsD.

2. MC What is erosion?
A. A process developed to excavate rock
B. A process of moving soil to where it is needed
C. The movement of weathered rock to another place
D. The removal of trees
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3. Of the following, identify which four are natural causes of erosion.
Winda. Running waterb. Ocean wavesc. Cloudsd.

Glacierse. Treesf. Excavatorsg. Pollutionh.
4. When weathered rock is transported by erosion, they become sediments. What is the difference

between soil and sediments?
5. MC Why does cutting down trees speed up erosion?

A. Removing trees creates gusts of wind.
B. Removing trees exposes fertile soil to wind and water.
C. Removing trees also removes soil so that deposition (the build-up of sediment layers) can occur.
D. Removing trees compacts the soil so it cannot move.

6. Define the term ‘deforestation’.

Apply and analyse

7. Describe at least three actions that farmers can take to reduce erosion.

8. Outline at least four ways in which governments can reduce erosion.
9. Is soil a renewable or non-renewable resource? Explain your answer.

10. Identify the thickness (very thin, average or very thick) and quality of soil (poor, average or very fertile)
you would predict to find in the following landscapes.

a. b. c.

11. Acid rain is a serious problem in industrial areas where there is a lot of air pollution. However, rain
reaching the ground after falling through clean air is also slightly acidic. Explain how this could be.

12. MC How does the overgrazing by livestock increase the rate of erosion?
A. Overgrazing removes too much of the plant material covering the soil.
B. Livestock pick up the soil as they walk around, allowing it to be free to the wind.
C. Livestock require a lot of water, which can cause erosion.
D. Overgrazing means increased numbers of livestock may browse excessively on trees, decreasing

the number and size of trees resulting in a reduced number of roots to hold the soil.

13. SIS Agricultural activities over the years have made soils vulnerable to erosion. Use this graph to help
answer the following questions.
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a. When plant cover is removed by harvesting, soils are exposed to erosion. According to this graph,
which agent of erosion removes the most cropland soil, water (sheet & rill) or wind?

b. What has been the trend for soil erosion between 1982 and 2010?
c. Suggest why you think this could be the case.

Evaluate and create

14. SIS A student noticed that grass grew better in some parts of her paddock than others. This got her
thinking that perhaps there are different types of soils that have different plant growth potentials. She
decided to design an experiment using the following method.
i. She collected three different soil types (clay, sandy and loamy) and put the same amount into six

similar sized plant pots (two of each type).
ii. She placed five of the same grass seeds in all six pots.
iii. Over the course of a month, each were watered the same amount and kept in the same spot of her

back veranda.
iv. Every week she would observe and measure the grass.

TABLE Changes in the height of the grass in different soils over a 4-week period

Result Table

Soil type
Water
observations

Week
1 (mm)

Week
2 (mm)

Week
3 (mm)

Week
4 (mm)

Clay
(has more clay
sediments)

Water drains
slowly

Pot 1: 0
Pot 2: 0

Pot 1: 0
Pot 2: 0

Pot 1: 0.5
Pot 2: 0

Pot 1: 1.0
Pot 2: 0.5

Sandy
(has more sand
sediments)

Water drains
quickly

Pot 3: 0
Pot 4: 0

Pot 3: 1
Pot 4: 0.5

Pot 3: 2.5
Pot 4: 1.5

Pot 3: 3.0
Pot 4: 2.0

Loamy
(an even mix of
sand, silt and clay
sediments)

Water drains
slow at first then
quickly

Pot 5: 0
Pot 6: 0

Pot 5: 1.0
Pot 6: 1.0

Pot 5: 2.5
Pot 6: 3.0

Pot 5: 4.0
Pot 6: 5.0

a. Using your knowledge of soils, explain why there would be different types of soils.
b. Identify the independent and dependent variables in her investigation.
c. What are the controls in this investigation?
d. From the student’s result table, what would be your concluding statement?

15. How much weathering and erosion would take place on the Moon? How long would you expect a
footprint to remain on its surface? Justify your answers.

16. SIS The primary solution used to combat the problem of excess salinity in soil has been to add
plants that could help to lower the water table. An example of this is in inland Victoria, where they are
planting pines.
Design and carry out an experiment to identify some plants that might be more suited to areas
affected by salinity.

Fully worked solutions and sample responses are available in your digital formats.
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7.8 Thinking Tools — Plus, Minus, Interesting charts
7.8.1 Tell me

What is a Plus, Minus, Interesting chart?
Plus, Minus, Interesting charts (or PMI charts) are used to encourage you to look at optional viewpoints before
making a decision. They are also referred to as Pros, cons and interesting points.

PMI charts help show your opinions on a topic, theme or idea, allowing you to consider ideas that can allow you
to make a decision..

FIGURE 7.40 A PMI chart

Topic/theme/idea

Plus

•
•
•
•
•
•

Minus

•
•
•
•
•
•

Interesting

•
•
•
•
•
•

7.8.2 Show me
To create a PMI chart:

1. Draw a box and write your topic or problem in it.
2. Draw three long boxes underneath your topic or problem box.
3. Fill in the first of the three long boxes with good things (plus) related to the topic, theme or idea.
4. Fill in the second of the three long boxes with bad things (minus) related to the topic, theme or idea
5. Fill in the last of the three long boxes with things that you find related to the topic, theme or idea, but are

neither good or bad.

An example of a PMI chart for wind energy is shown here.       

FIGURE 7.41 A PMI chart on wind energy

Wind energy

• Renewable source of
energy

• Low operating costs
• No known health

effects or harm to
individuals living
nearby

• Minimal air pollution
• Very space

efficienttake up
minimal ground space

• Can harm birds flying
nearby windmills

• Not as much energy
produced compared
to other sources

• Can be very noisy
• Affect the appearance

of the landscape
• Dependent on the

strength of the wind

• One of the oldest
forms of renewable
energy first windmills
used 2000 years ago

• More efficient near
coast lines

• The size of a wind
turbine determines its
energy potential

• Most turbines in
Australia are 110
metres height with
three blades

MinusPlus Interesting
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7.8.3 Let me do it

ACTIVITY

Is nuclear power an option for Australia? Create a PMI chart to consider the issue. (An example has been
provided for each to get you started.)

Nuclear energy

Plus Minus Interesting

• is a clean form of energy
•
•
•

• produces dangerous
waste products

•
•

• is used in the UK, US
and Japan

•
•
•

1.

Create your own personal PMI chart to display the positive, negative and interesting aspects of the use of
non-renewable to generate electricity in Australia.
2.

Create a PMI chart on each of the following issues.
• Permanent water restrictions to conserve water supplies
• The use of desalination plants to change sea water into fresh water
• Building more dams and reservoirs to increase our water supply
• Adding treated sewage water (guaranteed by the government to be safe for drinking) to our water

supply

3.
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7.9 Review

Access your topic review eWorkbooks

Topic review Level 1
ewbk-3429

Topic review Level 2
ewbk-3431

Topic review Level 3
ewbk-3433

7.9.1 Summary
The Earth’s mineral resources

• Mineral resources, like metal ores, are recovered from the Earth’s crust to make items you use every day.
• Mineral resources are non-renewable because they form over millions of years.
• Mining is the process of removing mineral resources from the crust, where it is then concentrated, reduced

and purified.

Fossil fuels
• Coal, oil and natural gas are fossil fuels. Fossil fuel energy comes from stored energy in ancient plants and

animals, buried and heated for thousands to millions of years.
• Fossil fuels are non-renewable resources, but our demand for them has only increased.
• There are negative environmental impacts associated with using fossil fuels, such as air and ocean

pollution, habitat disruption and large water demands.

Renewable energy
• Renewable energy resources are continually replenished and include solar, wind, biomass, geothermal,

hydroelectric, wave and tidal energy. Australia are increasing their use of these resources.
• Nuclear energy is an alternative non-renewable energy resource but has some serious risks.

Water in motion
• Water on Earth is constantly moving and changing states in the water cycle.

• Water evaporates into atmospheric water vapour
• Clouds form as water vapor cools and condenses
• Rain, snow or hail precipitation occurs as water falls back to the surface
• Rain fall can flow back to the ocean as run-off over the surface
• Some precipitation can infiltrate into the ground or be transpired back to the atmosphere by plants

• The ocean is the largest source of water in the cycle and moves with currents.
• Global climate change (rising global temperatures) impacts the water cycle.

Water as a resource
• Water is a precious resource, particularly for a dry continent like Australia.
• Water demands can be met through dams with reservoirs, water restrictions, pumping groundwater,

recycling greywater and desalination.

Soil as a resource
• Soil is a resource because it is required for growing plants, and we need plants to feed us. Soil is a mixture

of sediment (eroded rock particles), humus (decomposing organic material and microbes), water and air.
• Natural soils are a non-renewable resource because it takes a thousand years to build up a centimetre of

soil, but only seconds to erode (remove) it.
• Erosion is a natural process, but human activity can enhance it.
• Some ways we can conserve our soils include crop rotating, replacing trees, avoid overgrazing and

ploughing fields in a circular pattern around hills.
• Other than erosion, rising soil salinity is another conservation problem that Australia faces.
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7.9.2 Key terms

biodegradable a substance that breaks down or decomposes easily in the environment
biomass material produced by living organisms
black coal a harder, drier from of coal than brown coal, formed from peat compressed over millions of years
blackwater wastewater from the toilet system of a household; raw sewage
borehole a deep, narrow hole made in the ground, especially to locate water or oil
brown coal a form of coal formed from peat compressed over millions of years, also known as lignite
concentration the process of making a substance purer by removing the inessential portion
condensation to turn vapour or gas to a liquid.
crust the outer layer of the Earth, including all landforms, rocks and soil
deforestation the removal of trees from the land
deposition the laying down of weathered rock particles and soil by rivers, wind, oceans and glaciers
desalination the conversion of sea water to fresh water
erosion the process of moving weathered rock or soil from one place to another
evaporation to turn from liquid to vapour (a state that is a mixture of both gas and liquid) or gas
fossil fuels substances that are formed from the remains of ancient organisms and are often burnt as fuels to
produce heat
gangue leftover waste rock and mineral material
geothermal energy heat transferred from rocks below the Earth’s surface
greenhouse effect a natural effect of the Earth’s atmosphere trapping heat
greywater wastewater from the kitchen, bathroom or laundry system of a household; it can be reused for other
purposes
groundwater water that has moved underground, under the pull of gravity and through pore spaces between
sediments and within rocks
groynes structures, such as jetties and breakwaters, built into the sea to prevent the erosion of the beach
gyres permanent circulating surface ocean currents that enclose huge areas between continents
humus organic matter resulting from the decomposition of plant and animal tissue in the soil
hydroelectric power produced by the energy of falling water
infiltration the seeping of a liquid through soil and rocks by filtrations to form underground water
kerogen the solid organic material found in some rocks that produces hydrocarbons when heated
minerals natural solid substances that make up rocks
mining the process of removing mineral ore from the ground
natural gas a fossil fuel consisting of mainly methane
non-renewable resources resources that are depleted or are not naturally replaced within a human lifetime
nuclear energy the energy stored at the centre of atoms, the tiny particles that make up all substances
ocean wave energy a renewable energy created by converting the mechanical energy of ocean waves to
electrical energy
open-cut mining a method of mining mineral ores that are close to the surface — a large hole is made to expose
the rocks, which are broken up using explosives
ore mineral a mineral from which a valuable metal can be removed for profit
peat partially decomposed plant matter, lightly buried and compressed over a thousand years
porous having many pores or other small spaces that can hold a gas or liquid or allow it to pass through
precipitation rain, snow, sleet, or hail that falls to the ground
purification the removal of impurities from metals to produce a pure metal
reduction bringing an ore mineral into a metallic state by separating the non-metallic constituents
renewable resources resources that are not depleted (used up) or are naturally replaced within a human lifetime
smelting melting ore minerals as a process of reduction
solar energy the solar radiation emitted from the Sun as sunlight, which can be captured and converted into
electricity by photovoltaic cells
tidal energy a renewable energy that can be harvested from the tides in the ocean
transpiration the exhalation of water vapour by a plant
turbine wheels that, when turned, drive electrical generators
underground mining a method of mining mineral ores that are deep below the surface, using shafts and tunnels
dug deep into the ground
water cycle the constant circulation of water on Earth, as it evaporates from the sea, condenses into clouds and
precipitates back to the sea
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water table the top portion of the ground saturated by water
weathering the process of breaking down rocks by conditions in the atmosphere
wind energy a renewable energy derived from the wind (caused by uneven heating of the Earth and its oceans
by the Sun)

Resourceseses
Resources

Digital document Key terms glossary (doc-34533)

eWorkbooks Study checklist (ewbk-3422)
Literacy builder (ewbk-3423)
Crossword (ewbk-3425)
Wordsearch (ewbk-3427)
Reflection (ewbk-3038)

Practical investigation eLogbook Topic 7 Practical investigation eLogbook (elog-0231)

7.9 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.

Select your pathway

LEVEL 1
Questions
1, 2, 6, 9, 11, 15, 16, 20, 23

LEVEL 2
Questions
3, 4, 5, 8, 10, 12, 17, 18, 22,
27, 28

LEVEL 3
Questions
7, 13, 14, 19, 21, 25, 26, 29, 30

Remember and understand

1. MC Which of the following is correct about precious minerals obtained from mines?
A. They are renewable because they are in unlimited supply
B. They are non-renewable because they are in unlimited supply
C. They are renewable because they cannot be replaced in a human lifetime
D. They are non-renewable because they cannot be replaced in a human lifetime

2. MC What are the solid wastes of metal extraction called?
sedimentA. gangueB. smeltC. oreD.

3. Complete the table to match the metals with their ore minerals.

Mineral ore Metal
a. Bauxite

b. Galena

c. Haematite

d. Chalcopyrite

4. MC Which of the following is NOT used are used to decide whether an ore is extracted by open-cut
mining or underground mining.

How close the mineral ore is to the surfaceA. The temperature of the atmosphereB.
How much rock lies above the mineral oreC. What type of rock lies above the mineral oreD.
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5. Describe what happens to the rock taken from the ground during the first stage of extraction of its
precious metal.

6. State the three most commonly used fossils fuels.
7. Outline what happens to most of Australia’s coal after it is mined?
8. List three effects of global climate change on weather patterns.
9. State two reasons why soil is such a precious resource.
10. Explain the difference between:

a. weathering and erosion
b. erosion and deposition
c. sediments and soil.

11. Where does greywater and blackwater come from?

Apply and analyse

12. Apart from the colour, what are the differences between brown coal and black coal?
13. Examine the diagram.

Oil rig

A
Porous rock

Non-porous rock

Porous rock

B

A

B

a. Identify the two substances labelled A and B.
b. What property must the layer of rock directly above A and B have?

14. Complete the following sentences to outline the differences between the way in which coal is formed
and the way in which oil and natural gas is formed.
Difference 1: Coal is formed ______________ and oil and natural gas are formed ___________
Difference 2: ______________ formation requires chemical processes, whereas _____________
formation requires high temperatures.

15. Explain why is it so important for Australia to reduce its dependence on fossil fuels?
16. Our huge dependence on non-renewable energy sources is not sustainable. What is meant by the

term ‘sustainable’?
17. Expain why is biomass considered a renewable energy source?
18. a. What role does carbon dioxide play in global climate change?

b. How does cutting down trees in forests increase the amount of carbon dioxide in the air?
19. Why does the use of fossil fuels make a difference to the Earth’s atmosphere and surface?
20. What is salinity and how does it affect the usefulness of soil?

Evaluate and create

21. Why do you think uranium-fuelled nuclear energy is not used to generate electricity in Australia even
though we have more uranium reserves than any other country in the world? Justify your response

22. Draw a flowchart to show how oil and gas are believed to have formed.
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23. Create a circular flowchart to describe the water cycle.
24. Draw a diagram to show how clouds are formed.
25. Explain how global climate change has interfered with the natural water cycle, and provide clear

examples of this.
26. Suggest three alternatives to building more dams to maintain reliable water supplies.
27. Explain how the planting of trees can reduce erosion. Summarise two pieces of evidence that would

help support this.
28. Is natural fertile soil a renewable or non-renewable resource? Explain your answer.
29. a. Explain why the water table in Australia is rising more quickly that it did before European settlement.

b. Why is a rising water table a problem for farmers?

Fully worked solutions and sample responses are available in your digital formats.

Resourceseses
Resources

eWorkbook Reflection (ewbk-3038)

Test maker
Create customised assessments from our extensive range of questions, including teacher quarantined questions.
Access the assignments section in learnON to begin creating and assigning assessments to students.
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RESOURCE SUMMARY Resources

Below is a full list of rich resources available online for 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.

7.1 Overview

eWorkbooks
• Topic 7 eWorkbook (ewbk-3391)
• Student learning matrix (ewbk-3395)
• Starter activity (ewbk-3393)

Practical investigation eLogbook
• Topic 7 Practical investigation eLogbook (elog-0231)

Video eLesson
• Panning for gold (eles-3261)

7.2 The Earth’s mineral resources

eWorkbook
• Steps in mining mineral resources (ewbk-3396)

Video eLessons
• Panning for gold (eles-3261)
• Hot liquid being poured from a melting pot (eles-2236)
• An open-cut mine (eles-2551)

Weblinks
• Australian minerals
• Super mines: Australia’s biggest mining projects

7.3 Fossil fuels

eWorkbooks
• Reviewing fossil fuels (ewbk-3404)
• Labelling the formation of coal (ewbk-3398)
• Labelling brown and black coal mines in Australia

(ewbk-3400)
• Labelling Australia’s oil and gas reserves (ewbk-3402)

Interactivities
• The formation of coal (int-8071)
• Brown and black coal mines in Australia (int-8072)
• Australia’s oil and gas reserves (int-8073)

Weblink
• Australian Energy Resources Assessment

7.4 Renewable energy

eWorkbook
• Types of renewable resources (ewbk-3406)

Video eLessons
• A photovoltaic solar cell (eles-2238)
• A solar hotwater panel (eles-2237)
• Wind turbines (eles-2247)

Weblink
• Clean Energy Australia Report

7.5 Water in motion

eWorkbooks
• The water cycle (ewbk-3410)
• Clouds (ewbk-3412)
• Labelling the water cycle (ewbk-3408)
• Labelling the greenhouse effect (ewbk-3414)

Practical investigation eLogbook
• Investigation 7.1: Forming clouds (elog-0232)
• Investigation 7.2: Observing clouds (elog-0234)

Video eLessons
• Global warming in Australia (eles-0057)
• The water cycle (eles-0062)

Weblinks
• The water cycle (int-8074)
• The greenhouse effect (int-8075)

7.6 Water as a resource

eWorkbooks
• Water use and water quality (ewbk-3418)
• Labelling water exchange and infiltration of groundwater

(ewbk-3416)

Video eLesson
• Water: a vital resource (eles-1615)

Interactivities
• An example of a desalination plant (int-3461)
• Water exchange and filtration of groundwater (int-8076)

Weblink
• Drought in Australia monthly report

7.7 Soil as a resource

eWorkbook
• Weathering and erosion (ewbk-3420)

Practical investigation eLogbook
• Investigation 7.3: Modelling soil erosion (elog-0236)

Interactivity
• Break down! (int-3101)
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7.9 Review

eWorkbooks
• Topic review level 1 (ewbk-3429)
• Topic review level 2 (ewbk-3431)
• Topic review level 3 (ewbk-3433)
• Study checklist (ewbk-3422)
• Literacy builder (ewbk-3423)
• Crossword (ewbk-3425)
• Wordsearch (ewbk-3427)
• Reflection (ewbk-3038)

Practical investigation eLogbook
• Topic 7 Practical investigation eLogbook (elog-0231)

Digital document
• Key terms glossary (doc-34533)

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

TOPIC 7 Precious resources 403

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS


	 Precious resources
	Overview
	The Earth’s mineral resources
	Fossil fuels
	Renewable energy
	Water in motion
	Water as a resource
	Soil as a resource
	Thinking Tools — Plus, Minus, Interesting charts
	Review
	Overview*-2pt
	The Earth’s mineral resources*-2pt
	Fossil fuels*-2pt
	Renewable energy*-2pt
	Water in motion*-2pt
	Water as a resource*-2pt
	Soil as a resource*-2pt
	Review*-2pt




