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UNIT 1 ENVIRONMENTAL CHANGE AND MANAGEMENT

TOPIC 3
Land environments under threat

3.1 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 content and concepts covered in 
this topic.

3.1.1 Introduction
Land is one of our most valuable resources. Left alone it exists in a state of balance, and if managed wisely 
can continue to do so. However, the land is under increasing pressure as a direct result of population 
growth — agriculture, mining and the expansion of settlements — all of which have the potential to inter-
fere with natural processes.

A severely degraded landscape in southern Queensland. Although we have a better understanding of 
factors that contribute to land degradation, the challenge is to manage land sustainably for the future and 
reverse the trends.
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3.2 Why does the land degrade?
3.2.1 How is land degraded?
Land degradation is a serious problem all over the world. Increasingly, valuable land is becoming less pro-
ductive because of a decline in its quality.

Everyone on Earth relies on the land. Apart from providing us with a place to live, the land also provides 
most of our food and products such as oil and timber. With the world’s population expected to reach 
9.7 billion by 2050 and 11.2 billion by the end of the century, the land and its resources will be placed 
under even more pressure. Global food production, for example, is already being undermined by land deg-
radation and shortages of both farmland and water resources, making feeding the world’s rising population 
even more daunting.

Today there are seven times more people living on the Earth than at the mid-point of the twentieth cen-
tury. Our primary energy use is five times higher and our use of fertilisers has increased eightfold. In addi-
tion, the amount of nitrogen pumped into our oceans has quadrupled.

The United Nations estimates that 25 per cent of the world’s farmland is highly degraded. Although we 
have a better understanding of factors that contribute to land degradation, the challenge is to manage the 
land sustainably for the future and reverse the trends.

3.2.2 What are the main issues?
Land can be degraded in many ways, but most of the causes can be traced back to the influences of human 
activity on the natural environment. Figure 1 outlines these activities and their impacts.
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Starter questions
1. What do you think is meant by the term natural balance?
2. Copy the following table.

In column 1, list the ways in which we use the land. Then use columns 2 and 3 to record whether you think each use 
is a sustainable land use (compatible with your definition of natural balance), or a cause of land degradation.
3. Briefly explain how human activity can have a negative impact on natural processes.

How we use the land Sustainable land use Cause of land degradation
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 A   When land is cleared or overgrazed, it becomes vulnerable to erosion by wind and water. The 
nutrient-rich soil is either washed or blown away, reducing the quality and quantity of crop yields. Dust 
storms result and sediment transported to rivers smothers marine species.

 B   Introduced species such as rabbits eat grass, shrubs and young trees (saplings) down to the soil, thus 
exposing it to erosion. Their burrows increase erosion as they destabilise the soil. Rabbits also 
compete with native animals for food and burrows.

 C   Tourism encourages the clearing of sand dunes for high-density housing and mountain slopes for ski 
runs, leaving the surface exposed to erosion.

 D   Overgrazing leads to nutrient-rich soil being washed or blown away. Animals with hard hoofs such as 
sheep and cattle trample vegetation and compact the soil. This leads to increased run-off after heavy 
rain.

 E    Climate change will affect land degradation in the future. Higher sea levels will flood low-lying 
coastal areas. Expanding cities, removal of vegetation and use of concrete reduces the ability of 
the land to absorb moisture. This not only increases erosion, but can reduce the amount of rainfall 
in an area.

 F   Urban communities produce large quantities of waste which is deposited in landfills. Much of the 
rubbish remains toxic or, in the case of plastic bags, takes hundreds of years to break down. Liquid 
and solid waste seeps into groundwater and runs off into rivers and eventually into the sea, killing 
marine species.

 G   Introduced plant species such as blackberries and Paterson’s Curse (Salvation Jane) choke the 
landscape and compete with native vegetation. Their dense ground cover prevents light from reaching 
the soil.

 H   Salinity occurs naturally in areas where there is low rainfall and high evaporation and also where the 
land was below sea level millions of years ago. Salinity is also caused by excess irrigation and clearing 
natural vegetation. In some cases the watertable rises, bringing salt to the surface.

FIGURE 1 Why land degrades
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FIGURE 2 A former freshwater lake affected by dryland salinity. The high salt levels have 
killed the native eucalypts; the smaller plants are more salt tolerant.

3.2 Activities
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. Note: Question numbers may vary slightly.

Remember
1. List the different ways in which the land can become degraded.
2. Outline the impact of land degradation on water resources.

Explain
3. Explain why land degradation is a current geographical issue.

Discover
4. Investigate a particular type of land degradation and produce an annotated visual display to show the parts 

of Australia affected by it. Cover major contributing factors and possible management strategies. Add an 
inset diagram that examines a particular place, scale and rate of change associated with this type of 
degradation. Include your own recommendations for sustainable use of the environment to combat the 
issue you have investigated.

5. (a) Investigate your school environment or visit a popular parkland near your school. Take photographs of 
your observations. Prepare a map of the area and annotate it to show areas where land degradation is 
evident and other areas where strategies have been employed to protect the environment. Add your 
photos to provide a visual representation and give meaning to your annotations.

(b) Draw a second map or plan of your area. Devise your own sustainable management strategy. Include 
photos of your original observations.

Predict
6. (a) In small groups, prepare a fold-out educational pamphlet outlining the damage caused by the waste 

produced by urban communities each year. Make sure you clearly outline the interconnection between 
human activity and environmental harm. Devise a strategy to reduce this waste and estimate the 
difference that this would make to the amount of waste generated.
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3.3 What is land degradation?
3.3.1 Explaining land degradation
Land degradation is the process that reduces the land’s capacity to produce crops, support natural vegetation 
and provide fodder for livestock. Of the 5 million square kilometres used for agricultural and pastoral activ-
ities in Australia, more than half has been affected 
by, or is in danger of, degradation (see figure 1).

3.3.2 What are the effects of 
land degradation?
Even small changes can have dramatic effects on 
the land. The shortcut students take from the oval to 
the classroom can soon reduce a grassy area to dust. 
Drought can quickly reduce the productivity of an 
area used for farming. A farmer who neglects the 
land after one growing season may still be able to 
raise a good crop the following season, but if the 
land is neglected year after year it will eventually 
become unproductive.

The effects of land degradation are far-
reaching. The productivity of farming land dimin-
ishes and yields drop because the soil becomes 
exhausted through overuse or deforestation (see 
figure 2). Expenditure increases as the land 
requires more treatment with fertiliser, and top-
soil and nutrients in the soil need to be replaced. 
Valuable topsoil is often washed away into rivers 
and out to sea. Nutrients cause foul-smelling 
blue–green algal blooms that choke waterways. 
These blooms decrease water quality, poison fish 
and pose a direct threat to other aquatic life. A 
dog that licks itself after swimming in affected 
water can die. The factors affecting land degrada-
tion can be seen in figures 3 and 4.

(b) Evaluate your own and others’ contributions to this group task, critiquing roles including leadership, and 
provide useful feedback to your peers.

(c) Evaluate task achievement and make recommendations for improvements in relation to team goals.

Think
7. Land degradation is often the result of lots of little actions and events, the effects of which interact and build 

up over time. Identify some things that you do, consciously or unconsciously, that might be helping to degrade 
the land where you live. Give reasons for your answer.

FIGURE 1 Land degradation causes physical, chemical 
and biological changes. The natural environment 
deteriorates and the landscape undergoes a dramatic 
change. Common causes of land degradation include 
soil erosion, increased salinity, pollution and 
desertification.

BEFORE

AFTER

 Try out this interactivity: Destroying the land: Use this interactivity to deepen your understanding of ways land 
can be degraded.
Searchlight ID: int-3289

 RESOURCES — ONLINE ONLY
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 Globally, around 52 per cent of the world’s agricultural land is considered degraded. However, in 
Australia this fi gure is estimated to be close to two-thirds. Twenty-fi ve years ago only around 15 per cent 
was considered degraded. Both  fi gures 3  and  4  show that agricultural activities and overgrazing combined 
account for more than 50 per cent of this problem. 

 Land degradation is a global problem. If the current trends continue, our ability to feed a growing world 
population will be threatened. 

Oxygen released
by vegetation 

Watertable

Tree roots hold
soil and maintain
stable watertable.

Evapotranspiration

Trees protect soil
from heavy rain.

Leaf litter
enriches soil.

Steady
river �ow 

Cultivated
land

In�ltration
of water

Watertable rises.

Heavy rain
leaches nutrients
from topsoil. 

Gullies form.

Evapotranspiration
decreases.

Roads destabilise
hillsides.

Erosion

Silt blocks
rivers.

Wind removes
topsoil.Reduced

�ltration

   FIGURE 2  Land clearing and deforestation leave the land vulnerable to erosion. When rain falls on a hillside that 
is well vegetated, it is absorbed by plant roots and held in the soil. However, if the vegetation is removed, there 
is nothing to stabilise the soil and hold it together — rills and gullies form (see Rill erosion, and Gully erosion in 
subtopic 3.5) where the unprotected soil is washed away, and landslides may occur.   

 FACTORS THAT CONTRIBUTE TO LAND DEGRADATION 
•   Poor management leads to the loss of nutrients vital for plant growth. 
•  Removal of vegetation makes the land vulnerable to erosion by wind and water. 
•  When urban development encroaches on agricultural land, vegetation is removed and the waste generated 

is disposed of in landfi ll. 
•  Poor agricultural practices, especially related to irrigation and the use of chemical fertilisers, can lead to the 

soil becoming saline or acidic.  

Industrial activities
(very small amount)

Agricultural
activities

25%

Over-exploitation
5%

Vegetation
removal

37%

Over-grazing
33%

  FIGURE 3  Causes of land degradation in the Asia–
Pacifi c region. Australia is ranked fi fth in clearing of 
native vegetation.  

Industrial activities 1%

Agricultural
activities 28%

Over-exploitation 7%

Over-grazing 34%

Vegetation removal 30%

  FIGURE 4  Main causes of degradation globally  

Forested hillside After deforestation
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3.3.3 How has agriculture degraded the Australian landscape?
Climate, topography, water supply and soil quality are the major physical factors that determine how land 
can be used. When white settlers first colonised Australia they brought with them seeds and animals from 
Europe. They intended to farm here as they had always done at home; they undertook large-scale clearing 
of trees and shrubs and planted crops and pasture. However, the Australian landscape is much different 
from what they had left behind. Australia’s soils are naturally low in nutrients and have a poor structure. 
Much of the vegetation is shallow-rooted and easily disturbed when the land is ploughed and made ready 
for cultivation. Even in areas where the soil is fertile, over-irrigation can raise the watertable and bring salt 
to the surface, decreasing soil fertility. Australia also has variable rainfall, and drought can last for years. 
This leaves the earth dry, parched, barren and unproductive. Floods can wash away a farmer’s livelihood 
and leave the land flooded.

3.3.4 Where is the land degrading?
Forty years ago, on a per capita basis, there were 0.5 hectares of arable (productive) land available to grow 
food for every man, woman and child. Today this figure has more than halved to 0.2 hectares. This is due 
to factors such as population growth, urban sprawl, land degradation and climate change. Figures 5 and 6 
show the severity of land degradation in Australia and globally.

In 2011 the world’s population reached 7.34 billion, and it is expected to reach 9.7 billion by 2050. 
While global population is increasing, the land upon which food is grown to feed this population is 
degrading. Almost one-quarter of the global land is affected in some way by land degradation. Managed 
sustainably, this land could produce 20 million tonnes of grain each year.

Only about six per cent of the continent is arable without
irrigation. Seventy per cent of the landmass is classed
as arid or semi-arid, and therefore is incapable of
supporting any type of agriculture. Much of it is
suitable only for livestock grazing. 

Six tonnes of topsoil are lost for
every tonne of produce grown
(see A in �gure 1 in section 3.2.2). 

The type of degradation depends on
the intensity of the land use (see D in
�gure 1 in section 3.2.2). 

When sloping land is
cleared of vegetation,
there is a major risk of
soil erosion.

Severity of human-induced
soil degradation

KEY

Severe

Moderate

Light

None

0 300 600 km

Source: MAPgraphics Pty Ltd Brisbane

FIGURE 5 Severity of soil degradation in Australia
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According to the United Nations, around 42 per cent of the world’s poorest people live on the most 
degraded lands. Areas where the land degradation is most rapid are also those where population growth is 
greatest. In Sub-Saharan Africa, for example, population growth is 2.74 per cent annually. This region also 
loses 76 square metres of arable land each year, approximately 30 square metres more than the world 
average. At present, about 65 percent of Africa’s arable land is too damaged to sustain viable food 
production.

In the last 60 years, the number of people living in developing lands has doubled. These people are 
dependent on the ‘most fragile environment’ for their survival. By 2025, this number is expected to rise 
from 1.3 billion to 3.2 billion.

3.3.5 Are kangaroos the answer?
Australia’s early economic growth and development 
depended on the success of agriculture. The first settlers 
knew they had to be self-sufficient, for their own survival 
and that of the new colony. They had to learn quickly how 
to farm soil that was often hard, stony and exposed to a 
variety of climatic extremes. Over-grazing by heavy, hard-
hoofed animals such as sheep and cattle increased the rate 
of land degradation, especially in arid and semi-arid regions. 
Kangaroo farming has been presented as an alternative sus-
tainable solution to this problem (see figure 7).

Those in favour of kangaroo farming claim it would be 
more environmentally friendly as they are not hard-hooved 
(see D in figure 1 in section 3.2.2), and that there are added 
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Source: © Commonwealth of Australia Geoscience Australia 2013. © Commonwealth of Australia Department of Sustainability, Environment, Water, Population and Communities 2013. 
Map by Spatial Vision.

FIGURE 6 Soil degradation is a global problem affecting every permanently inhabited continent.

FIGURE 7 Kangaroo farming has been 
suggested as an alternative to sheep and 
cattle farming.
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health benefits as kangaroo meat contains less fat and fewer calories than both lamb and beef. Those against 
the idea argue that kangaroo farming is not commercially viable in the long term (see figure 8).

FIGURE 8 Comparing commercial viability of kangaroo farming with sheep farming

3.3 Activities
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. Note: Question numbers may vary slightly.

Remember
1. Describe in your own words what land degradation is.
2. Why were European farming methods unsuitable for the Australian environment?
3. Do you think land degradation is happening on a small or large scale? Explain.

Explain
4. Study figures 1 and 2.

(a) In your own words, describe the damage that has occurred to the environment.
(b) Suggest how these changes have come about.
(c) How would you go about trying to restore this place and manage its resources in a sustainable manner?

Discover
5. Create an overlay theme map. Prepare a base map that shows the extent of land degradation around the 

world. Prepare an overlay map showing land use. Annotate your overlay with any similarities and differences 
between the two maps.

6. (a) Investigate alternatives to traditional livestock farming of sheep and cattle, such as kangaroos or emus. 
Use the information presented in this section as a starting point. Present a reasoned argument for or 
against this type of farming as a sustainable alternative.

(b) Evaluate emotional responses and the management of emotions in terms of this type of farming.

Think
7. Describe an area or place that is near where you live, that you have visited recently or that you have heard 

about in the media, and that you think is degraded. Give reasons for your choice and suggest how and why 
you think this degradation came about.

8. Working in pairs, create a presentation showing the different ways people use and manage the land in 
another country.
(a) Design a suitable symbol for land degradation and use this to highlight any uses you think might result in 

land degradation.
(b) Add annotations to explain how highlighted activities might degrade environments, and the scale of this 

change.
(c) Suggest a possible sustainable solution for each type of degradation identified.

• Young dependent on mother for 14 months
• Cannot be sold live
• One-off use (meat and skin)
• 18 months before meat can be harvested
• A 60 kg kangaroo yields 6 kg of prime meat; the rest is suitable only as pet food.
• Can meet only 0.5 per cent of current needs

• Young dependent on mother for a few months
• Can be sold live
• Multiple uses (wool, meat and skin)
• Breed from 12 months; multiple births possible
• Meat can be harvested from 3–6 months
• Yields 20 kg of prime meat
• Easier to herd and care for
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   3.4   SkillBuilder: Interpreting a complex block 
diagram  

 WHAT IS A COMPLEX BLOCK DIAGRAM? 
A complex block diagram is a diagram that is made to appear three-dimensional. It shows information about a 
number of aspects of a topic or location, such as what is happening at the surface of the land or water, what is 
happening above the land or water, and what is happening beneath the soil or water at a number of different locations 
across an area.

 Go online to access: 
•    a clear step-by-step explanation to help you master the skill 
•    a model of what you are aiming for 
•    a checklist of key aspects of the skill 
•    a series of questions to help you apply the skill and to check 

your understanding.      

    3.5   Where has the soil gone?  
 3.5.1 What is soil?  
  Soil formation is a complex process brought about by the combination of time, climate, landscape and the 
availability of organic material. In some areas it takes hundreds of years to develop, while in others soil can 
form in a few decades. While erosion is a natural process, human activity due to farming, land clearing and 
the construction of roads and buildings can accelerate the process.  

 Soil is a mixture of broken-down rock particles, living organisms and  humus . Over time, as surface rock 
breaks down through the process of  weathering  and mixes with organic material, a thin layer of soil 
develops and plants are able to take root (see  fi gure 1 ). These plants then attract animals and insects and 
when these die their dead bodies decay, making the soil rich and thick.  

     Source:   CSIRO Land and Water/John Coppi 
(vacant land), CSIRO Land and Water/Greg 
Heath (sheep grazing), CSIRO Land and Water 
(natural forest), Alberto Loyo/Shutterstock 
(saline scald), CSIRO Land and Water/Willem 
van Aken (irrigation agriculture), Getty Images/
Science Photo Library/Michael Marten (algal 
bloom). 

FIGURE 1 Saltbush Farm, land audit, 2012. 
Saltbush Farm is in the catchment of the 
Naangi River, a tributary of the Murray.

  CSIRO Land and Water/John Coppi 

Heath (sheep grazing), CSIRO Land and Water 

(saline scald), CSIRO Land and Water/Willem 
van Aken (irrigation agriculture), Getty Images/
Science Photo Library/Michael Marten (algal 

Naangi River, a tributary of the Murray.

Land audit, 2000
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Sheep grazing
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Land slip

WATERTABLE
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Sheep grazing

Saline scaldAlgal bloomIrrigation agriculture

Land audit, 2000

SALTBUSH FARM

Algal bloomIrrigation agriculture

Low permeability layer

Bedrock

Infi ltration of water underground

Direction of groundwater 
movement

     Watch this eLesson:  Watch this video to learn how to interpret a complex block diagram.       
Searchlight ID:  eles-1746

 Try out this interactivity:     Use this interactivity to learn how to interpret a complex block diagram.
Searchlight ID: int-3364

RESOURCES — ONLINE ONLY
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How is soil being lost?
Sheet erosion
Sheet erosion (see figure 2) occurs when water flowing 
as a flat sheet flows smoothly over a surface, removing 
a large, thin layer of topsoil. Sheet erosion might 
happen down a bare slope. It occurs when the amount 
of water is greater than the soil’s ability to absorb it.

Strategies to combat this form of erosion include 
planting slopes with vegetation and adding mulch to 
the exposed soil so that it can absorb greater volumes 
of water. Alternatively, the landcape could be terraced, 
whereby the landscape will resemble a series of steps 
rather than a steep slope.

Rill erosion
Rill erosion (see figure 3) often accompanies sheet 
erosion, occurring where rapidly flowing sheets of 
water start to concentrate in small channels (or rills). 
These channels, less than 30 centimetres deep, are 
often seen in open agricultural areas. With successive 
downpours, rills can become deeper and wider, as fast-
flowing water scours out and carries away more soil.

Strategies to combat rill erosion include tilling the 
soil (turning it over before planting crops) to slow the 
development of the rills. Building contours in the soil 
and planting a covering of grass can help slow the 
flow of water and hold the soil in place.

Gully erosion
Gully erosion (see figure 4) often starts as rill erosion. 
Over time, one or more rills may deepen and widen as 
successive flows of water carve deeper into the soil. 
Gully erosion may also start when a small opening in 
the surface such as a rabbit burrow or a pothole is 
opened up over time. Soil is often washed into rivers, 
dams and reservoirs, muddying the water and killing 
marine species. Large gullies need bridges or ramps to 
allow vehicles and livestock to cross.

Strategies to combat gully erosion largely involve 
stopping large water flows reaching the area at risk, such 
as planting vegetation or crops to soak up the water. 
Other strategies include building diversion banks to 
channel the water away from the area, and constructing 
dams.

Tunnel erosion
Sometimes water will flow under the soil’s surface (for 
example, under dead tree roots or through rabbit 

FIGURE 1 Wild flowers taking root in cracks in 
the rocks

FIGURE 2 What evidence of sheet erosion can 
you observe?

FIGURE 3 In which direction do you think the 
water is flowing? How can you tell?

FIGURE 4 What impact will the falling water 
have? If you owned this land, what would you 
do to prevent more damage?
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3.5 Activities
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. Note: Question numbers may vary slightly.

Explain
1. With the aid of a flow diagram, show the interconnection between sheet, rill and gully erosion. Use the 

captions and the questions that appear with each image to help you.

burrows), carving out an underground passage or 
tunnel (see figure 5). The roof of the tunnel may be 
thin and collapse under the weight of livestock or 
agricultural machinery. When these tunnels collapse 
they create a pothole or gully.

Strategies to combat tunnel erosion include 
planting vegetation both to absorb excess water and 
to break up its flow. Sometimes major earthworks are 
needed to repack the soil in badly affected areas.

Wind erosion
When the surface of the land is bare of vegetation, 
the wind can pick up fine soil particles and blow 
them away (see figure 6). It is more common during 
periods of drought or if the land has been overgrazed. 
The soil can be transported large distances and 
deposited in urban areas.

Strategies to combat wind erosion include planting 
bare areas with vegetation, mulching, planting wind 
breaks and avoiding overgrazing.

FIGURE 5 What do you notice about the 
ground around these tunnels? What do you 
think will happen if water flows through these 
tunnels? Would this ground be suitable for 
livestock grazing? Why?

FIGURE 6 Did you know that soil from China has been deposited in the United States?

Source: © John Ivo Rasic

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight

diacriTech
Highlight



TOPIC 3 Land environments under threat 51

c03LandEnvironmentsUnderThreat.indd Page 51 03/06/17  3:03 PM

Discover
2. Working with a partner, use the internet to investigate an international environment such as the Dust Bowl in 

the United States or the Yellow River in China that has been degraded due to soil erosion.
(a) Annotate a sketch of this environment to explain what has happened to the area. Include an inset sketch 

map that shows the location of this place, and describe the scale and rate of change.
(b) Swap your eroded environment sketch with another pair who will devise a series of management 

strategies to rehabilitate the environment and allow it to be used in a sustainable manner. Add these to 
your annotated sketch.

Think
3. Why do you think soil erosion in all its forms 

is such a signifi cant cause of land 
degradation?

4. (a)  Look at fi gure 7, which depicts the types 
and scale of soil erosion in Victoria. In 
which parts of the state is erosion 
highest resulting from (i) wind and 
(ii) water?

(b) Compare this map with a relief map of 
Victoria in your atlas. What conclusions 
can you draw about the interconnection 
between topography and erosion caused 
by water?

(c) Use your atlas to fi nd a map showing 
vegetation in Victoria. Explain why wind 
erosion is more common in north-west 
Victoria than south-east Victoria.

   3.6   Why are drylands drying up?  
 Access this subtopic at  www.jacplus.com.au.   

   3.7   How do we manage land 
degradation?  
 Access this subtopic at  www.jacplus.com.au.  
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FIGURE 7 Soil erosion in Victoria

     Try out this interactivity:   Down in the dirt     : Use this interactivity to check your understanding of the 
processes involved in soil erosion.
Searchlight ID: int-3290

  RESOURCES — ONLINE ONLY 

  Deepen your understanding of this topic with related case studies and questions.
        Desertifi cation in Mauritania    
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3.8 Who are the invaders?
3.8.1 What is an invasive species?
Invasive species (sometimes referred to as exotic species) are a major cause of land degradation. Often 
introduced for a specific reason, they can soon take over the environment, threatening indigenous plant and 
animal species and taking over what was once valuable farming land.

An invasive species is any plant or animal species that colonises areas outside its normal range and 
becomes a pest. Such species take over the environment at the expense of those that occur naturally in the 
region, generally causing damage to native habitats and degrading the landscape.

Many of the most damaging invasive species were introduced either for sport (rabbits and foxes), as pets 
(cats) or as livestock (goats) and pack animals (camels and horses). Some such as the cane toad and mos-
quito fish were introduced to control other species (such as the cane beetle and mosquitoes), and instead 
became pests themselves. Others, including rats and mice, arrived accidentally as stowaways on ships. 
Similarly, invasive plants were introduced in a variety of ways; for example, as crops, pasture or garden 
plants, or to prevent erosion. However, some spread into the bush where they continued to thrive, causing 
immense damage to the environment.

Why are goats an issue?
Goats (see figure 1) were introduced into Australia with the arrival of the First Fleet in 1788 as a source of both 
milk and meat. Some breeds were later introduced for their hair. During the nineteenth century sailors released 
goats on to some of the offshore islands and mainland areas as an emergency food source. Over time, however, 
domestic goats escaped, were abandoned or were deliberately released and became feral, posing a threat to 
inland pastoral areas and native forests. More recently, they have been utilised as a method of weed control in 
plantation forests and in limited numbers on large pastoral runs. They are also still kept as livestock.

FIGURE 1 Goats were a food source for early settlers and sailors alike. Their size, hardiness 
and ability to eat a range of plants made them an ideal source of both meat and milk.
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It is now estimated that at least 2.6 mil-
lion feral goats occupy approximately 
28 per cent of Australia (see figure 2), in 
concentrations of up to 40 animals per 
square kilometre. They are found in all 
states and territories and on offshore 
islands, but are most common in semi-
arid regions. The absence of predators 
and the establishment of a water supply 
for sheep grazing has created ideal condi-
tions in which goats can thrive. Their 
numbers have been adversely affected by 
drought and eradication programs; how-
ever, high fertility levels have meant they 
are difficult to control.

Feral goats cause widespread damage 
to native vegetation. They damage the 
soil and overgraze native grasses, herbs, 
trees and shrubs, causing erosion and pre-
venting plant regeneration. They intro-
duce weeds through seeds contained in 
their dung, and pollute water courses. 
They dramatically increase the rate of 
erosion on steep hillsides, where wide-
spread gullying can quickly develop. By focusing on a favoured food source and preventing its regrowth, 
goats can totally remove some species of vegetation from an area, allowing more invasive plant species to 
take over.

During times of drought they also compete with native wildlife and domestic livestock for food, water 
and shelter, creating an additional imbalance in the food chain.

The impact of feral goats is worse in regions where rabbits are also out of control; together they can reduce 
to bedrock what was once a well-vegetated environment, leaving it open to erosion by both wind and water.

Are introduced plants a problem?
Invasive plant species are often referred to as weeds. While many were introduced as garden plants, they 
soon spread to other areas and now pose a significant threat to both the natural environment and agricul-
tural industries.

Paterson’s Curse and Viper’s Bugloss
Both Paterson’s Curse and Viper’s Bugloss (see figure 3) are similar in appearance and are often found in 
similar regions, if not together. Both were introduced in the 1850s as garden plants because of their attrac-
tive flowers. However, as their seeds germinate earlier than native plants, they are able to establish exten-
sive root systems and spreading leaves which crowd out other plant species. Their seeds are further spread 
in the fur of livestock or by water in areas where erosion is already present and run-off levels are high. 
They thrive in areas where rainfall is high in winter and have adapted to cope with dry summers. The nutri-
tional value of Paterson’s Curse is low, and when eaten in significant quantities can be toxic to livestock, 
especially horses and small animals. Their stomachs cannot fully process the plant, and this leads to liver 
damage, loss of condition and eventually, in extreme cases, death.

Contact can also cause skin irritations and other allergic reactions in both humans and livestock. Once Pater-
son’s Curse colonises an area, soil fertility is reduced. It has been estimated that 33 million hectares of land is 
infested across the nation, and that the cost to Australia’s grazing industry is in excess of $250 million annually.

Key

Feral goat0 500 1000 km

Source: © Commonwealth of Australia Geoscience Australia 2013. © Commonwealth of Australia 
Department of Sustainability, Environment, Water, Population and Communities 2013. 
Map by Spatial Vision

FIGURE 2 Spread of feral goats in Australia
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3.8 Activities
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. Note: Question numbers may vary slightly.

Remember
1. Using information in this section and your own general knowledge, copy and complete the table below. List 

as many species (both plant and animal) as you can that were introduced into Australia, and why they might 
have been introduced. Use your atlas as another source of information.

Discover
2. Use the Weed species weblink in the Resources tab to prepare an educational leaflet that will assist people 

in recognising one of these plant species.
3. Visit a local river or creek near your school and make a field sketch of the area. Survey the area around the 

creek and annotate your sketch to show the location of areas where there are invasive plant species. Add 
additional annotations to suggest a sustainable solution to this problem.

4. Refer to the table you completed for question 1. Find an image of one exotic plant and one exotic animal 
species in your table. Annotate your images with reasons for their introduction, and their impact on the 
environment. Compare your findings with those of other members of the class.

Introduced species Reasons for introduction

   

FIGURE 3 (a) Paterson’s Curse has two long stamens protruding from the flower plus 
two shorter ones, and its flowers are more purple. (b) Viper’s Bugloss has four long 
stamens protruding from the flower. Its flowers are more blue, and prickles are visible on 
the stem.

(a) (b)

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight



TOPIC 3 Land environments under threat 55

c03LandEnvironmentsUnderThreat.indd Page 55 03/06/17  3:03 PM

  3.9   How can we control invasive species?  
 3.9.1 Can one problem be part of the solution for another? 
  While we might want to remove invasive spe-
cies from Australia and other parts of the world, 
in many cases this is not possible. Total eradica-
tion may be feasible in island communities 
where the risk of re-infestation is limited; how-
ever, on a large scale such as mainland Australia 
control appears to be the best option.  

 Introduced species pose a serious threat to the 
productivity of land and diversity of natural envi-
ronments. In Western Australia, trials have discov-
ered that goats, which themselves pose a threat to 
both native vegetation and pasture land, can be 
used to control a wide variety of  invasive plant 
species , such as saffron thistle (see  fi gure 1 ).  

 While it is known that some weeds are spread 
by viable seeds passing through the digestive sys-
tems of animals, this has not been the case with 
goats. Less than 1 per cent of the saffron thistle 
seeds were found in the dung of goats, and these 
would not germinate. Similar results were found 
in test sites for the control of blackberries (see 
 fi gure 2 ). Within 12 months of goats being 
allowed to feed on both weed types,  there was a 
notable reduction in their spread. Goats can also 
be used to control hundreds of different invasive 
plant species such as English Ivy, Paterson’s 
Curse and Viper’s Bugloss (see  section 3.8.1 ), 
which are toxic to grazing livestock.  

 Goats have the added advantage of being an 
environmentally friendly method of weed con-
trol. They eliminate the need for using herbi-
cides and fertilisers. Soil quality is improved 
naturally by goat droppings. Fossil fuel burning 
machinery is not needed to remove the weeds, 
and goats can be used in environments where 
other control methods are not viable; for 
example, steep slopes. 

    Explore more with this weblink:  Weed species  

  RESOURCES — ONLINE ONLY 
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  FIGURE 1  Within 3 years, saffron thistle had been 
almost completely eradicated by goats. Careful 
monitoring is needed as seeds can lie dormant for up 
to 10 years.  

Deepen your understanding of this topic with related case studies and questions:
  Introduced species in Australia

  FIGURE 2  Goats have been used successfully in the 
Tolt River Dam region in Seattle, Washington. There, a 
herd of 200 goats are used to control the spread of 
blackberries on ground that is too steep and uneven 
for mowing by machinery.  
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Can we control foxes and 
rabbits?
Both foxes and rabbits were introduced into 
Australia by the early settlers. With no nat-
ural predators, each species spread rapidly.

Left unchecked, foxes pose a significant 
threat to agriculture and native fauna. Fox 
predation accounts for one-third of new 
lamb deaths, and native animals such as 
the bandicoot are easy prey. Foxes carry a 
wide range of diseases and parasites such 
as hepatitis, distemper, mange and rabies.

Feral rabbits not only degrade the 
environment but also compete with 
native wildlife for food, and damage 
vegetation — eating the roots as well as 
the foliage. They ringbark trees and eat 
seeds and seedlings, preventing the 
regeneration of plants. Once eradicated 
from an area, the environment can regen-
erate (see figure 4).

Both foxes and rabbits have proven 
difficult to control and pose the same 
risks today as they did in the past. Foxes are the only natural predator of rabbits. Currently rabbits are con-
trolled through the use of biological (introduction of viruses such as myxomatosis and calicivirus), chem-
ical (baits and poisons) and mechanical (destroying warrens, shooting and laying traps) methods.

Hunting, baiting and shooting reduce adult fox populations in the short term; however, their populations 
soon recover. Scientists are now trialling biological controls and working on the development of some form 
of virus or birth control that will interfere with the reproductive system of the fox, making them infertile 
and incapable of breeding.

Middle Island Maremma Project
Middle Island, a small rocky island about 2 hectares in size off the Victorian coast near Warrnambool, is 
home to a Little Penguin colony. At low tide, less than 12 centimetres of water separates the island from the 
mainland, providing easy access for predators such as foxes.

Red fox

Feral rabbit

Rabbit proof fence

Key

0 500 1000 km

Source: © Commonwealth of Australia Geoscience Australia 2013. © Commonwealth of Australia 
Department of Sustainability, Environment, Water, Population and Communities 2013. 
Map by Spatial Vision

FIGURE 3 Distribution of red foxes and feral European rabbits 
in Australia

FIGURE 4 (a) Rabbits reduced Phillip Island (near Norfolk Island, off the east coast of Australia) to 
a wasteland. (b) After the rabbits were eradicated, the recovery of the island was spectacular.

(b)(a)
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In 1999 Middle Island had a thriving colony of Little Penguins, comprised of about 600 birds. By 2005, 
foxes had reduced the population to fewer than 10, with only two breeding pairs remaining. In 2006 an 
ambitious experiment was launched using Maremma dogs to guard and protect the remaining penguins. 
This breed of dog has long been used to guard livestock, including chickens, with reports that once the 
dogs were on duty, fox kills stopped.

After some initial teething problems the program has proved highly successful. Within a short space of time 
there was evidence of the penguins breeding. By 2013 the Little Penguin population had rebounded to 180.

FIGURE 5 Using Maremma dogs to guard the penguins on Middle Island from fox 
attacks proved to be a highly successful strategy. The island’s penguin population, 
previously close to extinction, continues to grow under the protection of the dogs.

3.9 Activities
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. Note: Question numbers may vary slightly.

Remember
1. Why are goats an effective method of controlling invasive plant species?
2. Why is it said that rabbits caused the demise of native plant and animal species?
3. Describe the distribution over space of foxes and rabbits in Australia.

Explain
4. Explain why goats would be considered an environmentally friendly method of controlling invasive plant 

species.
5. Why do you think that foxes are not found in Australia’s tropical region?
6. Examine figure 4. Describe the appearance of the environment in each image. Do these images represent 

the same place? Suggest reasons for the changes that have occurred in this environment.
7. Explain why it is easier to eradicate invasive species from island communities than from mainland Australia.

Think
8. The invasive animal species described in this section have proven more difficult to control than the plant 

species. Suggest a reason for this.
 9. (a)  Copy the table below. In the first column (after the name of the control method), write your own definition 

for each of the control methods.

(b) Compare the advantages and disadvantages of the three main methods of rabbit control.
(c) Which method do you think is the most effective? Give reasons for your answer.

10. Working in teams, devise your own sustainable and environmentally friendly strategy for controlling an  
invasive species.

Method Advantage Disadvantage

Biological    

Chemical    

Mechanical    
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3.10 Can native species create environmental 
change?
3.10.1 Protecting biodiversity
To protect native species, national parks have been established. The world’s first of these, Yellowstone 
National Park in the United States, was established in 1874. The second was established in Sydney, Aus-
tralia five years later. These parks are intended to provide safe habitats for native plant and animal species 
and thus help safeguard biodiversity. However, biodiversity is not just under threat from introduced spe-
cies; left unchecked, native species can also cause widespread damage to the landscape.

3.10.2 Should we cull iconic Australian natives?
Many native Australian species 
have been threatened by the spread 
of urban settlements. As human 
populations expand, the natural 
range of animals such as koalas, 
kangaroos and wallabies are dimin-
ished. Despite the intricate pattern 
of National Parks that exist, native 
species can be found not only on 
the fringe of urban areas, but also 
taking refuge in our backyards 
where they face increasing risk 
from vehicles, domestic pets and 
poisons.

In some protected regions, nat-
ural increase can put entire colo-
nies at risk. Koalas are preferential 
feeders and have only one source 
of food — eucalyptus leaves. In 
times of drought and following extended favourable breeding conditions there is simply not enough food to 
sustain the entire population. In the Otway Ranges and on French Island for example, the situation has at 
times become so dire that koalas have faced starvation.

In 2013 and 2014, 700 koalas were killed in what the Victorian Government described as humane eutha-
nasia to prevent the animals from starving to death. Opponents of the move have described it as a secret cull.

In late 2015, researchers called for koalas to be culled in parts of Victoria, New South Wales and Queens-
land, in areas where the local populations are infected with the disease Chlamydia. In koalas, Chlamydia 
can lead to a range of issues such as conjunctivitis, urinary tract infections, reproductive tract infections 
and pneumonia. Culling, the researchers suggest, will prevent further spread of the disease to healthy ani-
mals and allow the population to rebound over the next 10 years. Others have argued that the disease, in its 
early stages, can be treated with antibiotics.

3.10.3 What about the African elephant?
Over the last decade elephant numbers have declined by about 64% (see figure 2). At this rate, it is possible 
that they could become extinct in the wild within the next decade. Some estimates put the number of ani-
mals killed at up to 100 per day, as poachers seek to make their fortune selling meat, ivory and body parts 
to the lucrative Asian market. From 2011 to 2014 the price of ivory alone tripled in China.

FIGURE 1 A koala drinking from a dog’s water bowl in a suburban 
backyard
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Elephants are also under threat from expanding human populations. As the number of people increases 
so too does the need for land to grow the crops and raise the herds needed to sustain them, and people 
encroach further and further into the elephants’ rangelands. Struggling farmers can also earn more from a 
single elephant kill than from a year of toiling on the land. When elephants enter these newly created farm-
lands and damage crops, the temptation to kill them is intensified.

Elephants are a key ecological species, sometimes referred to as the caretakers of the environment. 
They create and maintain their ecosystem and in the process create the habitat for a wide range of plant 
and animal species with which they coexist. The loss of elephants poses a significant threat to local 
ecologies.

However, the practice of confining large animals such as elephants to national parks free from predation 
and with an abundant water supply can result in a population explosion. An adult elephant consumes up to 
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Source: National Geographic and IUCN Red List.

FIGURE 2 African elephant range and estimated population
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136 kilograms of food in a single day. The search for food can see them cover vast distances, in the process 
stripping bark from, ripping branches off and pushing over trees. As the process of confi ning animals to 
reserves continues, traditional migration paths are interrupted. The population fl ourishes and the landscape 
becomes degraded as the rate of change speeds up. 

 Africa’s fi rst national park was established in 1926. Covering almost 20 000 square kilometres it is one 
of the largest reserves in Africa. Culling of elephants within the national park was banned in 1994. While 
elephant numbers are declining elsewhere, within Kruger National Park they are increasing. This has 
prompted some to suggest that culling as a means of population control should be reinstated in order to 
limit numbers to a sustainable level of 7000 to 8000, rather than the current 17 000, which places both the 
elephants and their habitat in jeopardy. 

  3.10.4 Is it a pest? 
 In Australia, the possum is a protected species that can cause considerable damage in urban areas. Because they 
are protected, control measures are largely centred on possum-proofi ng homes and gardens. There are strict 
regulations relating to the trapping of possums, and they generally must be released on the same property on 
which they were captured, within 50 metres of their capture site. The only exception is in the state of Tasmania, 
where they can be removed in order to protect crops and trapped for commercial trade in meat and pelts. 

 In New Zealand, however, possums are considered ‘public enemy number one’. Originally introduced in 
1837 to establish a fur trade, with no natural predators they spread rapidly and today some 30 million pos-
sums occupy 90% of the landmass. The damage they cause to native forests is unmistakable, laying large 
expanses of new forest growth bare. They compete with native birds for habitat and food and have been 
observed raiding nests. Additionally, they are known to spread bovine tuberculosis, thus posing a signifi -
cant threat to dairy and deer farmers (see  fi gure 3 ). The main methods of possum control in New Zealand 
include trapping, baiting (poisoning) and shooting.    

• By the 1930s
   many batches of
   possums let free

• Damage to
   environment
   recognised by
   the 1950s

• 1951 government
   puts bounty on
   animals

• By 1963 had
   spread to 84%
   of country

The invasion
• Introduced from
   Australia in 1830s,
   to establish a fur
   industry

Possum
infested

1974 2000
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The damage
Pressure on native species as
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  FIGURE 3  The spread of possums in New Zealand  
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  FIGURE 4  Feral cats 
kill more than twice as 
many species in 
Australia than on any 
other island in the 
world. 
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3.11 Would you like salt with that?
3.11.1 Where does the salt come from?
Salinity is not a new problem. In fact, it was an environmental issue in the earliest civilisations some 6000 
years ago. Historical records indicate that the Sumerians, who farmed the land between the Tigris and 
Euphrates rivers in the area known as Mesopotamia, ruined their land as a result of their poorly managed 
irrigation practices.

Salt has become a major contributor to land degradation in Australia. Rising up from below the land 
surface, it is destroying native vegetation and threatening the livelihood of many Australians. As plants die 
as a result of salinity, other problems emerge: the soil no longer has a protective cover of vegetation, which 
means it is more easily blown away or eroded.

Some 140 million years ago, parts of the Australian continent were covered by shallow seas and salt-
water lakes. The salt stores from these waters have lain dormant below the surface of the land, much of 
them in the groundwater. In addition, salt continues to be deposited on the land’s surface by rain and 
winds blowing in from the oceans, and by the weathering of mineral-carrying rocks.

Australia’s native vegetation had built up some tolerance to the salt levels in the soil. The deep-rooted 
vegetation also soaked up water in the soil before it could seep down into the groundwater. This meant that 
the watertable stayed at a fairly constant level, and that the concentrated salt stores stayed where they were. 
This natural balance changed with the arrival of European settlers. The farming and land-clearing practices 
they introduced were, and still are, according to many experts, unsuited to Australia’s generally harsh, dry 
climate, as well as to its geological history.

Salt has now become a serious problem. There are two ways in which the soil can become too salty: 
these are called dryland salinity and irrigation salinity.

3.10 Activities
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. Note: Question numbers may vary slightly.

Understand
1. Describe the spread of possums over time in New Zealand.
2. Why do you think possums are considered a pest in New Zealand but are a protected species in Australia?

Explain
3. Explain how native species can cause the land to be degraded.
4. How might an introduced species, such as cats, cause damage to the environment?

Think
5. Conduct a class debate on the issue of culling as a method of controlling different species, both native and 

introduced.
6. (a) Feral cats have proven to be as difficult to control as other introduced species (see figure 4). Working in 

groups, investigate what is being done in Australia and abroad to control an invasive species. Consider 
social, economic and environmental factors in your investigation.

(b) Evaluate the consequences of management responses on the environment and places, comparing 
examples from Australia and at least one other country.

(c) Within your group, reach consensus on an appropriate method for controlling a species. Present the 
reasons for your findings to the class.

(d) Evaluate your own and others’ contribution to the group tasks, critiquing roles including leadership, and 
provide feedback to your peers. Evaluate your task achievement and make recommendations for 
improvement in relation to team goals.

(e) Analyse how divergent values and beliefs contribute to different perspectives on social issues.
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3.11.2 What is dryland 
salinity?
Dryland salinity occurs in areas that are 
not irrigated. When settlers cleared the 
land, they replaced deep-rooted native veg-
etation with crop and pasture plants. These 
plants generally have shorter roots and 
cannot soak up as much rainfall as native 
vegetation. Excess moisture seeped down 
into the groundwater, raising the watert-
able and bringing concentrated saline water 
into direct contact with plant roots (see 
figure 2). Vegetation, even salt-tolerant 
plants, started dying as the salt concentra-
tions rose. Once the vegetation dies off, the 
soil is left bare and is prone to erosion. 
Often layers of salt, known as salt scald, 
are visible on the surface of the land. The 
areas in Australia affected by dryland 
salinity are shown in figure 1.

3.11.3 What is irrigation salinity?
Irrigation salinity occurs in irrigated regions (see figure 1) and is a direct result of over-watering. When 
more water is applied to crops or pasture plants than they can soak up, the excess water seeps down through 
the soil into the groundwater, causing the salty watertable to rise to the surface. Some of this salt is washed 
into rivers, either as run-off or groundwater seepage, and transported to other places.

Hobart

Brisbane

Perth

Darwin

Adelaide

Alice
Springs

Sydney

Canberra

Melbourne

Salinity problems 
in dryland areas
Salinity problems 
in irrigated areas

0 500 1000 km

Quairading

Source: Spatial Vision.

FIGURE 1 Salinity distribution

HOW MUCH LAND IS AFFECTED BY DRYLAND AND IRRIGATION SALINITY 
AROUND THE WORLD?

• Africa: 2 per cent of Africa’s landmass
• China: 21 per cent of arid lands or around 30 million hectares of land
• Western Europe: 10 per cent of the land area
• United States: 17 states
• South America: most countries
• Australia: 2.5 million hectares
• Worldwide: It is estimated that 10 million hectares of arable land succumbs to the effects of 

irrigation-related salinity each year. It is estimated that, without intervening action, by 2050 the affected 
area might triple.
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How do we solve the problem?
Many programs are in place to identify and monitor problem areas. Action being taken includes:
 • changing irrigation practices to reduce over-watering
 • planting deep-rooted native trees and shrubs in open areas
 • developing new crops that are more salt tolerant, such as new strains of wheat
 • replacing introduced pasture grasses with native vegetation such as saltbush (see figure 3)
 • using satellite technology to map areas at risk to enable early intervention.

Watertable

Before European 
settlement, the 
land was covered 
with deep-rooted 
vegetation.

The salty 
watertable is 
exposed. The 
land cannot 
support crops 
or livestock.

The earth was 
left bare and the 
limited topsoil 
was easily eroded 
by wind as salt-
laden soils killed 
vegetation.

Land was 
cleared for 
seasonal crops, 
and livestock 
overgrazed 
the vegetation. 
The watertable 
started rising.

Stores of salty groundwater

FIGURE 2 The effects of a rising watertable

FIGURE 3 Native plants such as saltbush help solve the problem on Australian grazing lands.
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3.12 How do we deal with salinity?
Access this subtopic at www.jacplus.com.au.

 Try out this interactivity: A pinch of salt: Use this interactivity to explore human activities that contribute to soil 
erosion. 
Searchlight ID: int-3291

RESOURCES — ONLINE ONLY

3.11 Activities
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. Note: Question numbers may vary slightly.

Explain
1. Explain the interconnection between soil salinity and land degradation.
2. Why would planting deep-rooted trees help solve the problem?
3. What actions could an irrigation farmer take to reduce the risk of salinity?

Discover
4. Investigate the history of agriculture in an ancient civilisation, such as Mesopotamia.

(a) Include a sketch map of the area. Annotate this map to show how the region was affected and why.
(b) What lessons might modern farmers learn from ancient practices?

5. In groups, investigate a method of combating salinity and sustainable practices that will improve the 
productivity of agricultural land. Before you begin, decide as a class which groups will cover dryland salinity 
and which will focus on irrigation salinity. Present your findings as a news report.

Predict
6. Find out the total land area of Australia and the world. If areas affected by irrigation salinity are expected 

to triple by 2050, estimate the proportion of land that will be affected on a national and global scale. Use 
your findings as the basis for writing a letter to the Editor, urging governments to take action and halt this 
trend.

Think
7. Salinity was not an environmental issue in Australia when Indigenous people were its sole inhabitants. With 

the aid of diagrams, explain how land-use practices have changed over time. Make sure you include 
references to Indigenous practices that promoted sustainable use of the environment. Include links to how 
these changes would have resulted in salinity and degraded the environment.
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3.13 SkillBuilder: Writing a fieldwork report as an 
annotated visual display (AVD)

WHAT IS A FIELDWORK REPORT?
A fieldwork report helps you process all the information 
that you have gathered during fieldwork.You sort your 
data, create tables and graphs, and select images, and 
then interpret the data as text or annotated images and 
synthesise all the data in a logical presentation.

Go online to access:
• a clear step-by-step explanation to help you 

master the skill
• a model of what you are aiming for
• a checklist of key aspects of the skill
• a series of questions to help you apply the skill 

and to check your understanding.

3.14 How do Indigenous communities  
manage the land?
3.14.1 Traditional land management
Before the arrival of European settlers, Indigenous communities had created their own system of land man-
agement. They maintained grasslands through the use of fire, which encouraged plant regrowth and attracted 
a variety of animals. Their life was governed by the seasons, with each change dictating a change in the use 
of the land and its management.

Environmental change is not new. Indigenous communities around the world, including the Australian 
Aborigines, have had to manage their environments carefully. In figure 1 you can see how fire was used to 
manage the landscape; however, it was only one of a variety of strategies that was used to ensure the land 
was used in a sustainable manner.

 Watch this eLesson: Watch this video to learn how to write a fieldwork report as an annotated visual display 
Searchlight ID: eles-1747

 Try out this interactivity: Use this interactivity to learn how to write a fieldwork report as an annotated 
visual display
Searchlight ID: int-3365

 RESOURCES — ONLINE ONLY

EARTHQUAKES IN AUSTRALIA

Fault lines in Australia

Newcastle

Key
        Fault lines

0 50 100 km

World, showing plates

0 2000 4000 km

Key
          Fault lines           Tectonic plates

You can write
directly onto the

card or stick
paper onto it.

Break your information
down into several

sections rather than
having lots of writing.

Spread your maps
and photos out to

make the presentation 
interesting.

Use a large,
coloured piece of

card from the
newsagent for
your backing.

Remember for
every map:

Border,
Orientation,
Legend, Title,
Scale and
Source.

Don’t forget your 
list of references.
If there are lots of 
references, you 
can put them on

the back.

‘Safest country 
in the world’
Lorem ipsum dolor sit amet 
consectetuer adipiscing elit sed. 
Ut wisi enim ad minim veniam 
quis nostrud exerci tation 
ullamcorper suscipit lobortis nisl ut 
aliquip commodo consequat.
Duis autem vel eum iriure dolor in 
hendrerit in vulputate velit esse 
molestie consequat.Vel illum dolore 
eu feugiat nulla facilisis accumsan 
et iusto odio dignissim qui blandit 
praesent luptatum zzril delenit 
auguelum dolore eu feugiat nulla 
facilisis accumsan et iusto

Conclusion
Lorem ipsum dolor sit amet 
consectetuer adipiscing elit sed. 
Ut wisi enim ad minim 
veniam quis nostrud exerci tation 
ullamcorper suscipit lobortis 
nisl ut aliquip commodo 
consequat. Duis autem vel eum 
iriure dolor in hendrerit in vulputate 
velit esse molestie consequat.
Vel illum dolore eu feugiat nulla 
facilisis accumsan et iusto odio
dignissim qui blandit praesent 
luptatum

References
Lorem ipsum dolor sit amet 
consectetuer adipiscing elit 
sed. Ut wisi enim ad minim 
veniam quis nostrud exerci 
tation ullamcorper suscipit 
lobortis nisl ut aliquip 
commodo consequat.Duis 
autem vel eum iriure dolor in 
hendrerit in vulputate velit esse 
molestie consequat.Vel illum 
dolore eu feugiat nulla facilisis 
accumsan et iusto odio 
dignissim qui blandit praesent 
luptatum

‘We’re due for a big one’
Lorem ipsum dolor sit amet 
consectetuer morovode ete a
dipiscing elit sed.
• diam nonummy nibh euismod
• dolore magna aliquam erat volutpat. 
Ut wisi enim ad minim veniam quis 
nostrud exerci tation ullamcorper.
suscipit lobortis nisl ut aliquip commodo
consequat. Duis autem vel eum iriure 
dolor in hendrerit in vulputate velit esse
molestie consequat vel illum dolore eu feugiat 
nulla facilisis accumsan et iusto odio dignissim.

FIGURE 1 An annotated visual display (AVD) 
completed from secondary sources

Source: © Cynthia Wardle (Newcastle).
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3.14.2 What happens when?
Figure 2 is an example of an Aboriginal seasons calendar. It is for the Yolngu people who live in north-east 
Arnhem Land. The calendar relates the months of the year to aspects of the environment, although a tradi-
tional Indigenous community had no use for the months as we know them. Look carefully and you will see 
that this particular calendar includes information about the weather and the plants and animals that thrive 
across the year. Traditional communities were made up of hunters and gatherers. They hunted and fished 
for particular species and gathered bulbs, fruits and other edible vegetation at different times of the year. 
The calendar varied from place to place, but whatever the location it enabled Indigenous people to predict 
seasonal events; for instance, the arrival of march flies signalled the time to collect crocodile eggs and bush 
honey.

FIGURE 1 Indigenous Australians’ traditional land management practices and connection to the land

Although nomadic, there was 
a pattern to their movement 
across the land, designed to 
coincide with the seasons.

Every aspect of their life is 
governed by the land and the 
seasons. The land provided 
all their needs — they had no 
need to grow crops or raise 
livestock.

Their spiritual and cultural 
connections to the land, the 
health of the land and its 
water are central to their own 
wellbeing.

In some Indigenous 
communities some native 
species such as the kangaroo 
and platypus are considered 
sacred.

Their technology was simple. 
They used spears and fire 
sticks, designed to minimise 
environmental impact.

Evidence also shows that fuel 
reduction (back burning) was 
used to prevent bushfires. 
This practice prevented large 
bushfires that could burn 
for months and permanently 
damage the landscape.

They take collective ownership 
of the land.

Indigenous Australians took 
only what they needed and 
little was wasted.

Habitat loss, soil erosion 
and weed infestation were 
unknown until the time of 
European settlement.

Indigenous people have 
adapted to environmental 
change over the last  
50 000 years.

Aboriginal land practices 
involve working with the land 
and its elements rather than 
seeking to make dramatic 
changes.

Fire is used to control plant 
growth and maintain a 
grassland environment. Many 
native seeds need fire in order 
to germinate.
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CASE STUDY

How do Indigenous communities 
manage wetlands in Kakadu?
Kakadu is a kaleidoscope of both cultural 
and ecological biodiversity. The landscape 
varies from savannah and woodlands to 
escarpments and ridges as well as 
wetland, flood plains and tidal flats. The 
region includes more than 2000 plant 
species that have provided food, medicine 
and weaving materials for the Indigenous 
communities that have inhabited the 
region for some 50 000 years. Over this 
time they have defined six distinct 
seasons, all signalled by subtle changes 
in the weather patterns that mark the 
transition from one season to the next. They managed and maintained the landscape through the use of fire.

The arrival of European settlers saw a massive change in the region. Buffalo were introduced in the early to 
mid 1800s to serve as a food supply for new settlers. However once these new settlements were abandoned in 
the mid 1900s the buffalo population expanded from a modest population of less than 100 animals to more than 
350 000. The impact on local habitats was extreme.

Natural habitats were devastated. The now feral buffalo took over wetland areas, disturbed native vegetation, 
caused significant soil erosion and changed the characteristics of the region’s floodplains. Saltwater intrusion of 
freshwater wetlands caused the region to become further degraded, leading to a rapid decline in the flora and 
fauna including waterbirds that had sustained Indigenous communities.

In the late twentieth century a massive culling program was commenced to remove the feral buffalo and allow 
the region to regenerate. However, an invasive native plant species that had once been the main food source 

FIGURE 4 Wetlands after 
burning

FIGURE 3 Wetlands after 
removal of buffalo and 
before burning
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FIGURE 2 Indigenous communities are defined by observable 
changes in the seasons.
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3.14 Activities
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. Note: Question numbers may vary slightly.

Remember
1. Why wasn’t land degradation an issue prior to the arrival of European settlers?

Explain
2. Using information from this section and the Wetland burning weblink in the Resources tab, explain why fire 

is such an important component of caring for the environment.
3. How does the Aboriginal calendar demonstrate an interconnection between their connection with the land 

and sustainable management of the environment?

Discover
4. Use the Indigenous landcare weblink in the Resources tab to find another example of Indigenous involve-

ment in landcare projects. Select one of the projects and prepare a brief report on the scale of the project, 
what is involved and the benefits to the environment.

Think
5. The Aboriginal calendar (figure 2) demonstrates an intricate understanding of the environment.

(a) How long do you think it would have taken the Aboriginal people to have developed this understanding?
(b) How do you think this knowledge would have been passed from generation to generation?
(c) It has been suggested that the four seasons currently used in Australia do not adequately reflect the 

changing nature of our seasons. Do you agree or disagree with this suggestion? Give reasons for your 
opinion based upon the area in which you live.

(d) Develop your own calendar that reflects the interconnection between the seasons and changes in your life.
(e) Do you think the Aboriginal seasons calendar should be adopted and used as an additional strategy for 

the sustainable management of environmental issues? Justify your point of view.

of the buffalo spread unchecked. It choked the wetlands and prevented waterbirds from feeding and recolonis-
ing the region.

The CSIRO undertook extensive research into the sustainable practices of the region’s traditional landowners. 
A joint management initiative was introduced into the area. At the heart of the initiative was the traditional 
method of fire management.

The results have been dramatic, and the wetlands are once again home to a rich assortment of flora and 
fauna. The project provides an internationally recognised example of sustainable land management utilising the 
practices carried out by Indigenous communities across multiple generations.

 Explore more with this weblink: Wetland burning

 Explore more with this weblink: Indigenous landcare

 RESOURCES — ONLINE ONLY

3.15 Review

3.15.1 Review
The Review section contains a range of different questions and activities to help you revise and recall what you have 
learned, especially prior to a topic test.

3.15.2 Reflect
The Reflect section provides you with an opportunity to apply and extend your learning.

Access this subtopic at www.jacplus.com.au.
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