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The sun struggled for many days to penetrate the thick smoke caused by the Perth Hills 2005 wildfire. Photo – Ron D’Raine/DEC
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This program will encourage students and teachers to
explore and debate the complex issue of fire
behaviour and its management in Western Australia.

The pre and post-excursion tasks and information
sheets have been prepared for the EcoEducation 
Fire - A force of life excursions at the Perth Hills
National Parks Centre, Mundaring. 

The Fire - A force of life excursion provides valuable
Science fieldwork and will complement the Learning
Task Bushfires and Biodiversity, in preparation by
Cawley, R. 2006 for the Geographical Association of
Western Australia.

Pre and post-excursion information and tasks have
been adapted from the Department of Natural
Resources and Environment (Victoria) booklets:

Bushfires: Resource material for upper primary, 

Forests and Fire: A resource book for teachers and 

Fire in the Australian landscape: A resource for senior
students in environmental studies, biology and
geography.

Introduction Acknowledgment

Sparks fly as the crowns of jarrah trees explode in the intense heat of the Perth Hills 2005 fire. Photo – Leigh Sage/DEC
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Investigating the effects of fire on flora

Seed burning and germination experiment

Equipment per group of students:
Acacia seeds (approximately 20), boiling water, a cup, soil (from the local area) or
potting mix from your local supermarket (check that no fertiliser is present), absorbent
paper and pots or margarine containers with holes in the base for drainage.

Procedure

Step 1
• Divide the seeds into two piles – one pile will be ‘burnt’ (treated by heat) and the other pile ‘unburnt’ (not treated

by heat).

• Place the first pile of seeds in a cup and pour boiling water over them - (this simulates a fire. Most seeds in the
bush are either on or just underneath the surface of the ground. As fire passes over the area the seeds are
intensely heated). Leave them for five minutes. Take them out and dry them thoroughly on absorbent paper. 

• Place the second pile of seeds in a cup and pour cold water over them. Leave them for five minutes. Take them
out and dry them thoroughly on absorbent paper.

Step 2 
• Place the soil or potting mix into the containers. Label half the containers ‘BURNT’ and the other half ‘NOT

BURNT’.

Step 3
• Plant the ‘burnt’ seeds  0.5 cm deep in the pots/containers labelled ‘BURNT’.

• Plant the ‘unburnt’ seeds 0.5-1 deep in the containers labelled ‘NOT BURNT’.

Step 4
• Water each of the containers, with the same amount of water per container, and

place them in a sunny position. The seeds must be watered daily including
weekends/holidays.

Step 5
• Observe the germination and growth in the containers over the next

few weeks. 

• Don’t forget to water the seeds regularly!

Note: It is not advisable to plant your seedlings in native bushland even
if you have identified that Acacia saligna actually occurs there. This is
because the seed you have used has been collected from another area
and human interference with naturally occurring genotypes is to be
avoided. Your seedlings can however be safely planted in a garden.
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Investigating the effects of fire on flora

Experiment report

Name: Date:  

Aim: The aim of the experiment is to: 

What do you think will happen?

Equipment and materials (include seed type used):

Method: (describe what was done)

Describe what happened after two to three weeks or perhaps longer (due to seasonal temperatures):

Conclusion: (what have you found out from the experiment)

Burnt seeds

Unburnt seeds

Number of seeds
planted

Number of seeds
germinating after 

one week

Number of seeds
germinating after 

two weeks

Number of seeds
germinating after 

three weeks or longer

Observation records
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Factors affecting the spread of wildfires 

Information sheet
The spread of a wildfire is influenced by many factors including:

Wind strength
• The stronger the wind the faster a wildfire will spread.

Ground leaf litter and vegetation (fuel) available
• A fire needs fuel to burn - forest fuels are drier during the summer and will burn easily. The more fuel, the hotter

the fire. For example there is more fuel to burn in a forest than in a grass paddock.

The slope of the area
• Fires travel faster up a slope than down a slope (the steeper the slope or hill, the faster the fire will travel).

• Flames moving up the slope preheat the fuel, causing it to ignite more rapidly.

• Flames moving down a slope are angled away from the fire front and
there is little preheating of fuel.

Weather
• Fires are more likely to start and

spread when temperatures are
high, humidity is low and there
are strong gusting winds.

• Fires travel faster and burn
hotter when fuels are dry.

Spreading patterns
The pattern in which a fire
spreads depends on:

• the wind direction;

• the topography (geography)
of the area; and

• the barriers (eg roads, 
tracks, rivers, areas without
vegetation) in its path.

Wind

Convection

Fire brands

Preheating
by radiation

Spot fire

IF - winds are from one prevailing
direction,

- topography is uneven and

- fuels are not evenly
distributed

THEN the fire may be 
elongated (like a tear drop).

In forested areas spotting ahead of the main fire may cause smaller spot fires.

IF - wind conditions are calm,

- topography is generally
flat and 

- fuels are evenly
distributed.

THEN the fire will spread at 
an even rate in all directions.
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Factors affecting the spread of wildfires
Use the map on the next page to answer the following questions:
1. Three fires have started – one each at points A, B and C.

Explain why locations X, Y and Z are, to some extent, protected from the fires.

2. Which fire, A, B or C, would you expect to burn the greatest area? Why?

3. If a fire started at point A, with very strong, gusting winds blowing from the south-west, explain how this could
start a second fire at point B and threaten site Y.

4. Another fire starts at Point B. It is being fanned by strong winds from the west. Given that conditions are
extremely dry and hot, assume that all vegetation in the fire’s path will burn.

a. What distance will the fire have travelled by the time it reaches the creek?

b. If the winds are causing the fire to travel 0.5km/hr, how long will it take for the fire to reach the creek,
providing there are no spot fires?                   

5. A wind change occurs, and the fire is now influenced by winds blowing from the south-east direction, still
travelling at 0.5km/hr. (The fire had reached the creek when the wind change happened). Explain the effect of
the wind change on the fire.



Pre-excursion task 2c-A forceoflife
Student

6

Daisytown
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Investigating the effects of fire on fauna

The effect of fire on animals will depend on a number of factors:

Where the animal lives
• Ground dwelling animals may be affected by all types of fire while tree

dwellers’ habitat may be unscathed apart from by the most intense of
wildfires.

• Animals which hide in burrows and may survive a fire versus those that
seek shelter in hollow logs which may be consumed or not depending on
the intensity of the fire.

What it eats 
• Animals that have a varied diet and can switch to other foods when one

becomes scarce versus those that are specialist feeders.

• Predators’ (carnivores’) diets become more visible after fire versus
herbivores where the diet may be burnt.

The size of the animal and how fast it can move
• Kangaroos are large animals and fast movers and can often escape a fire.

• Honey possums are tiny and cannot escape an intense fire

The intensity and extent of the fire
• Hot summer fires are likely to do more damage than cooler autumn or 

spring fires.

• Fires which cover large areas are more damaging than smaller fires as animals can often escape from the latter.
Also it will take animals a longer time to recolonise large areas that have been burnt out. With fires of low
intensity there is usually incomplete burning of vegetation leaving patches where animals can take refuge while
the vegetation recovers.

When studying the effects of fire on native fauna, it is important to remember that while some individual animals
may die, it does not mean the loss of a species  or of its population in that area.

Mt Cooke after the 2003 fire.

A red-tailed phascogale. 
Photo – Babs and Bert Wells/DEC
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Investigating the effects of fire on fauna
Consider the following animals and investigate their habitat and food requirements, their body
size and how fast they can move. 

Discuss the impact of a hot wildfire on individuals and the population of the species.

Discuss whether a prescribed burn is likely to have the same effect.

FAUNA Where is it found? What does it eat? Survival strategies Impact of fire

Brushtail 
possum

Honey possum

Woylie

Termite

New Holland
honeyeater

Wedge tailed 
eagle

Carpet python

Shingleback 
skink

Black cockatoo

Red tailed 
phascogale

Numbat

Chuditch

In trees
In hollows in trees

Leaves, fruits,
blossoms

Some may survive by moving
ahead of the  fire. Others may
hide in tree tops in hollows.

Hollows may get burnt in
severe fire. New hollows
can also be created.



Firewords and fire behaviour
Research the meaning of the following words to do with fire.
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Crown fire

Surface fire

Spot fire

Prescribed burn

Wildfire

Fire intensity

Fire frequency

Fire seasonality

Mosaic or 
patch burns
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Firewords and fire behaviour
Now you know the language, investigate answers to the following questions. 

1. Do fires burn at the same rate when they are burning either up or down a slope? Explain your answer.

2. Would it be important for fire fighters to look at the terrain (eg slope) of the land when planning how to fight a wildfire?

3. The intensity of a fire can be recorded in kilowatts per metre (kw/m) but just how hot is this in comparative terms?

a) Find out the heat output of one bar of an average domestic radiator

b) Record the intensity of a typical planned or prescribed burn both in kw/m and in terms of the equivalent
number of radiators.

c) Record the intensity that could occur with a major wildfire kw/m 

4. At what intensity do fires become difficult to control? kw/m

5. Fire frequency can be critical for some plants known as ‘obligate seeders’. These plants are killed by fire and 
rely on germination from seed for their ongoing survival. An example is Dryandra sessilis which requires about 
eight years to reach maturity, flower and set enough seed to ensure survival of the population after a fire. What
may happen to a population of Dryandra sessilis if fires occur at intervals of three to six years?


