
An EcoEducation program for 
Early and Late Adolescence

-A forceoflife

Recommended for Years 10, 11,12 Science, Biology, 
Society and Environment, Geography students

Prepared in conjunction with Department of Environment and Conservation’s 
Fire Management Services

The sun struggled for many days to penetrate the thick smoke caused by the Perth Hills 2005 wildfire. Photo – Ron D’Raine/DEC

julieao
New Stamp



Teacher notes

-A forceoflife

Recommended for Years 10, 11,12 Science, 
Biology, Society and Environment, 

Geography students

Photo – Ron D’Raine/DEC



Introduction-A forceoflife
Teacher notes

2

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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Introduction

This excursion can contribute to the following
outcomes:

Science

Working Scientifically
Investigating
Students investigate to answer questions about the
natural and technological world, using reflection and
analysis to prepare a plan; collect, process and
interpret data; communicate conclusions; and to
evaluate their plan, procedures and findings.

Communicating Scientifically
Students communicate scientific understanding to
different audiences for a range of purposes.

Acting Responsibly
Students make decisions that include ethical
consideration of the impact of the processes and likely
products of science on people and the environment.

Science in Society
Students understand the nature of science as a
human activity.

Understanding Concepts
Life and Living
Students understand their own biology and that of
other living things, and recognise the interdependence
of life.

Society and Environment
Culture
Beliefs and Values: Students understand that people’s
beliefs shape their cultural practices, ideas and
symbols over time.

Investigation, Communication and Participation
Students investigate the ways people interact with
each other and with their environment in order to
make informed decisions and implement relevant
social actions.

Natural and Social Systems
Natural Systems: Students understand that the
interdependence of elements of the natural system
and the dependence and impact of people on natural
systems influence the nature of communities.

People and Space
People and Places: Students understand that
interdependence of people and places is shaped by
the ways people interact with their environment.

English
Listening and Speaking
Contextual understanding: Students develop a critical
awareness of the ways language varies according to
context and how language affects the ways students
view themselves and the world in which they live.

Cluster of Core Shared Values
Environmental Responsibility
The commitment to develop an appreciative
awareness of the interdependence of all elements of
the environment, including humans and human
systems, and encourage a respect and concern for
Australia’s natural and cultural heritage and for forms
of resource that are regenerative and sustainable.

Visit DEC’s NatureBase website at
www.naturebase.net.

Curriculum Framework and Student Outcome Links

Photo – Ron D’Raine/DEC
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Introduction

Fire - A force of life can be used as the context for
study in:

Unit 1A, within the broad area of environments at
risk and 

Unit 2A, within the broad area of hazards and
impact minimisation. 

Fire is a natural environmental factor, which together
with climate, landform and soils has forged WA’s
mega-biodiversity. Since European settlement fire
regimes have changed putting some environments
and biodiversity at risk. Unplanned bushfires, referred
to as wildfires in this resource, are one of the main
hazards facing both rural Australians and those living
at the urban/rural interface. Fire – A force of life
explores the current management of fire to reduce the
risk to the natural environment and the threat of
wildfire to people and property (with particular
reference to the Perth Hills fire of January 2005).

Fire - A force of life offers essential content in the
area of human influence on sustainability. The program
addresses:

• the social and economic factors that impact on
decisions about fire management as a tool for
sustainability of our south-west forests, 

• the conflicting values in people’s uses of forests
(and the necessity to burn them) and adjacent
lands e.g. as catchments, vineyards, fruit orchards
or for forestry,

• care of places by exploring and clarifying fire as an
environmental issue in land-use planning in a local
and regional scale.

Outcome 1: Geographical inquiry
Students investigate the interactions that occur when
planned and wildfires impact on sclerophyllous forest,
water catchments, and people managing fire and living
in fire affected areas. 

To contribute to this outcome, students:

• conduct investigations using geographical inquiry
methods at a wildfire and planned burn site 

• process and translate the information gained from
the fieldwork to draw conclusions on appropriate
fire regimes to minimise risk to the environment
and to life and property

• evaluate and communicate their findings.

Outcome 2: Features of places
Students understand that features of sclerophyllous
forests are partly shaped by fire caused by natural
events (lightning) and human activities  (Aboriginal and
European culture).

To contribute to this outcome, students:

• understand that the features of sclerophyllous
forests are influenced by wildfire and human
planned fire by considering the following
hypotheses;

‘Fire diversity benefits biodiversity’

‘Prescribed burning is done mainly to protect life
and property’

‘Prescribed burning is done mainly to promote
biodiversity’

Outcome 3: People and places
Students understand that the interdependence of
people and forests is shaped partly by the ways that
people adopt sustainable practices in the use of fire as
a land management tool.

To contribute to this outcome, students:

• understand that there is an interdependent
relationship between people and forests. Through
reference to past Aboriginal burning practices,
students understand that fire resulting from human
actions has been part of the natural and cultural
landscape for up to 50,000 years;

• understand that people view and value the forest
environment in different ways; and

• understand that the degree to which people adopt
sustainable practices and solutions in fire
management influences the nature of their impact
on forests. 

Geography, new course of study, Unit 1A and 2A
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The Fire - A force of life program aims to develop
awareness, in secondary students, of the impact of
fire on forests in the south-west of Western Australia,
the response of government agencies and
communities in managing bushfires and the
importance of fire in biodiversity conservation.

The Department of Environment and Conservation is
responsible for fire management of public land in
national parks, State forests and other reserves. Fire
management includes fire prevention and suppression
and the use of fire to manage flora and fauna.

Students are encouraged to investigate the
hypothesis:  ‘Fire diversity benefits biodiversity’

The program has four elements:

1. Professional Learning Day for teachers,
(optional but recommended).

2. Pre-excursion tasks
Four tasks for students that will prepare them for
the excursion:

Task 1: Investigating the effects of fire on flora

Task 2: Factors affecting the spread of wildfires

Task 3: Investigating the effects of fire on fauna

Task 4: Firewords and fire behaviour

3. Excursion to the Perth Hills National Parks
Centre 

Task sheets are provided to guide students through
the day’s activities which are:

• a presentation about fire and its impact on the
jarrah forest biome;

• an introduction to Aboriginal burning practices;

• an investigation at a site affected by wildfire;

• an investigation at a prescribed (fuel reduction)
burn site;

• a comparison of sites;

• adaptations of plants and animals; and

• a discussion and conclusion.

4. Post-excursion tasks
Post-excursion tasks consolidate understandings
about the impact of wildfires and the use of
prescribed burning in management of State forests:

Task 1: Reporting the January 2005 Perth Hills Fire

Task 2: Investigating the behaviour of wildfire

Task 3: The impact of wildfire on people

Task 4: The impact of wildfire on the environment

Overview

We hope you and your students enjoy the Fire - A force of life program. Once you have
completed the pre and post-excursion activities and the field work we welcome your feedback.

5
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Introduction

• Bushfires and Biodiversity (in prep). Learning Task
for Unit 2A of Geography Course of Study.
Available from Geographical Association of Western
Australia. Ph: 9388 2656

• DVD – The Day the Flames Came,
Dwellingup1961. Historical review of the 1961
Dwellingup Fire. Available from DEC Customer
Service Ph: 9334 0437.

• Video and DVD - Deadly Protectors. An
introduction to Western Shield wildlife recovery and
threatened native fauna species. Available from
your school library or Department of Education and
Training District Education Offices.

• Poster - Illustrates research into the use of balga
trees as indicators of Aboriginal burn practices.
Given to teacher on day of excursion or available
from DEC Customer Service Ph: 9334 0437.

• Website - www.naturebase.net /plants and
animals/ fauna species profiles. 

• Website - www.roleybushcare.com/balga, 2006
Balga grasstrees: The miner’s canary?

• Compendium of
LANDSCOPE articles,
Special Fire Edition Vol 2 -
Fire - The force of life. Hard
copy sent to school on
booking the excursion.

• Resource Notes No 6,
1987 - The tammar wallaby
and fire, CALM. Hard copy
sent out on booking the
excursion.

Other resources
Note: items marked with an asterisk (*) are included on a CD, which is mailed out with Teacher
Notes and Pre and Post-excursion material when an excursion booking is made.

• Abbott, I and Burrows, N. 2003 Fire in ecosystems
of south-west Western Australia: impacts and
management. Backhuys Publishers, Leiden.

• Buchanan, R.1999 Bush regeneration. Recovering
Australian Landscapes, pp 94-98 TAFE NSW.*

• Burrows, N.1998 A fire for all reasons.
LANDSCOPE Vol 13 No 3 Autumn 1998.*

• Burrows, N. 1990 Seasoned with fire.
LANDSCOPE Vol 5 No 3 Autumn 1990.*

• Everaardt, A. 2005 The impact of fire on the
endemic honey possum. Western Wildlife CALM.
Hard copy sent out on booking the excursion.

• Kelly, G. Karli Wongi: Fire talk. A Nyungar
perspective on forest burning. LANDSCOPE Fire -
The Force of Life Special Fire Edition Vol 1.*

• McCaw, L. Wildfires: Living with the threat
LANDSCOPE Vol 9 No1 Spring 1993.*

The attached Information Sheet, Many facets of fire,
can be used by you for discussion with your students
to assist them with both the pre and post-excursion
tasks.

Pre-excursion  
Tasks 1, 2, 3 and 4 allow students to investigate the
effects of fire on flora, fauna and the factors that affect
the spread of wildfires.

Post-excursion  
Tasks 1, 2, 3, and 4 allow students to investigate the
impact of the January 2005 Perth Hills Fire and to
reflect on whether fire diversity promotes biodiversity.
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What is fire?
Fire, or combustion, is a very rapid chemical reaction
that releases heat and light energy. During a fire, fuel
combines with oxygen to form water, carbon dioxide
and a variety of other gasses. Three elements are
required to start a fire: fuel, which is the material
needed to burn; heat, which provides the energy to
ignite the fuel; and oxygen, which reacts chemically
with the fuel.

The three elements are often illustrated as a triangle –
the fire triangle.

To extinguish a fire, at least one side of the triangle
needs to be broken. This can be achieved by either
removing the oxygen, removing the heat by cooling the
fuel or by removing the fuel from the path of the fire.

Fuels can be gases, liquids or solids. In forests,
examples of fuels are dead leaves, twigs, bark, logs,
dry grass or shrubs. If the fire is hot enough, living
plants can also burn.

Heat sources can be chemical, mechanical, electrical,
open flame or radiant heat. Sources include lightning
strikes, campfires, agricultural practices (such as
burning stubble, rubbish etc) on adjacent land,
discarded matches or cigarettes or sparks from
machinery.

Types of fire
There are different types of fire, each with their own
characteristics and behaviour depending upon the
availability and distribution of the fuel type and the
conditions in which the fire is burning.

Wildfires or bushfires are terms used to describe
unplanned or illegal fires. They may be ignited by
lightning or by people, either accidentally or
deliberately (arson). In south-west Western Australia
wildfires usually occur in summer or early autumn
when weather conditions are hot and fuel is dry.

Prescribed or controlled burns are terms used to
describe fires that are planned, legal and deliberately
lit under specific fuel and weather conditions to
achieve a range of management outcomes such as to
reduce risk to life and property from wildfires, to
reduce fuel loads so that wildfires can be managed or
to protect and conserve biodiversity. 

Most prescribed burns are low intensity (cool) and
create a mosaic of burned and unburned areas as
only 60-80 per cent of each burn area is burned and
many areas remain unburnt for several decades. This
patchwork effect assists in producing a variety of
habitats for native animals. In the south-west of WA,
most prescribed burns are carried out at cooler times
of the year in spring or in autumn. The interval
between prescribed burns in most ecosystems varies
from five to 15 years, depending on the type of
ecosystem and the burn objectives. 

Surface fires are fires that burn live and dead
vegetation on or near the soil surface, They include
grass fires and fires that burn leaf litter and understorey
plants but do not reach the canopy of taller trees.
Depending on how much vegetation is burnt, and how
hot, dry and windy it is, surface fires can vary in
intensity from low to high intensity.  Prescribed burns
are usually low intensity surface fires with flames less
that one meter high.

Crown fires are fires that burn most of the vegetation
from the soil surface to the crowns of the trees. These
fires have the highest intensity and the flames can be
several times higher than the vegetation in which they
are burning. Crown fires are the most destructive and
most difficult to suppress, often burning large areas. In
some cases the crowns of the trees can burn well
ahead of the fire on the ground, moving from tree top
to tree top. This is called a running crown fire. Crown
fires cannot occur if there is not sufficient ground fuel
to maintain an intense surface fire. Wildfires (bushfires)
are often crown fires.

Spot fires occur when burning bark and leaves
(embers) are blown ahead of the main fire, sometimes
a distance of many kilometres, and may result in a new
fire. The main fire front often ends up joining with the
spot fire. Spot fires can hamper fire suppression
because they can enable fires to cross firebreaks and
other barriers.

heat oxygen

fuel

Many facets of fire
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Fire behaviour and intensity
The way a fire behaves depends on fuel, weather and
topography.

Fuel is the term used to describe the vegetation
available for a fire to burn. The amount and condition
of fuel have a great influence on the intensity of fires.
Natural vegetation that has remained unburnt for a long
period of time may have a considerable build up of leaf
litter and other flammable material. In south-west
Western Australia with its Mediterranean type of climate,
the normal summer conditions are hot and dry which
makes already flammable material easy to burn.
Summer fires are usually of high intensity, hot canopy
fires. Forest fuels are generally drier during the summer
period and will burn more readily. 

Weather conditions play an important part in the
spread of fires. Fires are more intense and move faster
when they occur on hot, windy days with low relative
humidity (dry air). Low humidity causes live and dead
plant material (fuel) to lose moisture to the air and
become drier. The drier the fuel the more easily it
burns. Once a fire has started, strong winds can
cause the fire to spread rapidly and increase its
intensity by increasing its oxygen supply.

Wind affects a fire by increasing the amount of oxygen
available, and so the fuel burns faster. Wind also tilts
the flames at the front of the fire (the head fire) so that
they are closer to the unburned fuel ahead of the fire.
This results in the fuel receiving more radiated heat
and this pre-heating of the fuel causes the fire to
spread faster. Flames that burn into the wind (the back
fire) are smaller and spread slower than flames at the
head or front of the fire. 

Topography, or the arrangement of the land surface
of an area will influence the way a fire behaves. Fires
travel faster uphill than on level ground or downhill. A
fire moving up a slope spreads more quickly because
the angle of the flames preheats the fuel, causing it to
ignite more readily. The steeper the upslope, the faster
the fire will spread.

Fire regimes
The term ‘fire regime’ can be used to describe the
characteristics of fires that have occurred within a
specified area. The fire regime influences the
biodiversity (i.e. plants, animals, fungi and other life

forms) that occur in an area and may also affect non-
living components such as soil. A change in the fire
regime of an area can have a major effect on all
species that live there.

A fire regime has four major variables.

1. Fire frequency – the period between successive fires.

2. Fire intensity – the amount of heat energy generated
by fires.

3. Fire season – time of year when a fire occurs.

4. Extent and patchiness of a fire – the size of the fire
and proportion of the area burnt.

Fire frequency
The fire frequency of an area is determined by two
factors: the time required to build up enough fuel to
carry a fire across the area and the frequency of
ignitions. The climate and vegetation type of an area
will contribute to its typical fire frequency. In many
urban and semi rural areas, fires are becoming more
frequent due to increased arson strikes and also the
spread of flammable weedy grasses (e.g. veldt grass
in Kings Park).

Fire intensity
Fire intensity is a measure of the amount of heat
generated by a fire and the rate at which it is
generated. Fire intensity directly relates to the severity
and potential damage of a fire and how difficult it is to
suppress.  The fire intensity will depend on wind
speed, temperature, humidity, and slope, the dryness
of the vegetation (the fuel) and the amount and
arrangement of the fuel available to be burnt within 
the ecosystem.

The intensity of a fire is expressed as the rate of
energy released, i.e. kilowatts (kw) per metre. To have
an understanding of the heat energy released in a fire,
it is useful to have a basis for comparison. One bar of
a domestic electric radiator releases one kilowatt of
heat energy. If a fire is releasing heat of 500 kw/m, this
is the equivalent of 500 one bar domestic radiators for
each metre of the fire front. 

Under the most extreme conditions, forest fires can
generate intensities of up to 50,000 kw/m, as
occurred in some places in the Perth Hills fire of
January 2005. Prescribed burns are usually less than
300 kw/m. Fire fighters find it very difficult to control
fires once they exceed an intensity of 3,000 kw/m.
The front of the fire is the most intense part of a fire. 
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Fire season
Fire season relates to the time of year when fires
occur. The season in which a fire occurs is likely to
affect fire intensity. In south-west of Western Australia
summer fires are generally very intense and difficult to
control because the weather is usually hot and dry, so
the fuel is very dry and flammable. Prescribed burning
is usually carried out during spring and autumn when
conditions are cooler and more humid. The season in
which a fire occurs will affect plants and animals in
different ways. Spring fires can affect fledgling birds
and damage some flowering plants; summer fires may
kill some trees due to severe canopy damage and can
kill a large range of native animals.

Extent or patchiness of a fire
The extent and patchiness of the fire is influenced by
many factors of fire behaviour. The diversity of a site’s
characteristics such as landscape, vegetation, climate,
fire frequency and fire seasonality decreases the chance
of a uniform fire burning within the area. For example, an
area with high landscape diversity which includes ridges,
rock outcrops, gullies or lakes is more likely to see fires
having a patchy or mosaic effect because these
topographic features often act as natural fire breaks. Fires
are more likely to be patchy when they burn under cool
and moist conditions rather than hot, dry conditions. Fire
ecology studies indicate that a mosaic of burnt and
unburnt patches provide the best range of habitats for
the conservation of native plants and animals.

Fire and biodiversity
South-west Western Australia has a diversity of
wildflowers (many of them found nowhere else) so
remarkable that the region is recognised as one of the
world’s 34 hotspots of biodiversity, and the only one in
Australia.

Flammable vegetation and hot dry summers have
ensured that fire is a natural environmental factor,
which, together with climate, landform and soils, has
helped to forge this mega-biodiversity over thousands
of years. Before European settlement, fires were
started by lightning, but more frequently by Nyoongar
Aboriginal people, who used fire with confidence,
purpose and skill, as a tool with which to manage and
manipulate the landscape, so that it provided the
physical and spiritual necessities of life.

Plants - Living with fire
Native plants and ecosystems have evolved in this fire
prone environment. Many plant species resprout
vigorously after fire from a mass of dormant buds
buried in a woody swelling (lignotuber) at the base of
the tree. Lignotubers provide the necessary food
reserves to regenerate a plant when all its leaves have
been scorched and photosynthesis cannot occur. The
vast majority of eucalypt species have lignotubers as
do many other plants such as casuarinas, banksias,
native peas and hibbertias.

Many eucalypt species also have dormant epicormic
buds located underneath the bark of their trunks and
branches. When the canopy has been burnt or
damaged these buds sprout and produce epicormic
shoots. Eventually these epicormic shoots will once
again develop into a full canopy.

Grass trees (Xanthorrhoea and Kingia species) have
their buds protected inside the top of the trunk at 
the base of the leaves. Soon after the foliage has 
been totally burnt the previously dormant buds
resprout and a mass of new leaves appears. 

A kingia resprouting and flowering after a fire.
Photo – Neil Burrows/DEC
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In addition, fire stimulates the plant to produce a giant
flower spike whose flowers are pollinated by insects
and birds. The resultant seeds and their dispersal
assist the plant to spread into new areas. Between
fires there is scarcely any production of flower spikes.

Many soft stemmed (herbaceous) native plants have a
fleshy underground storage organ such as a rhizome
(kangaroo paws), tuber (native yam) or bulb (orchids).
Many of these plants actually disappear below ground
during the fire prone summer months and remain as a
dormant storage organ. They avoid the impact of
summer fires that are unable to reach the living plant
parts underground. These species are called
geophytes – orchids are an example. When conditions
are suitable (the onset of winter rains in south-west
Western Australia) the plants will regrow ready to
flower and set seed for another year.

Some native plant species are readily killed by fire, or
are fire sensitive. These plants rely on seed stored in
woody capsules on the plant or stored in the soil
where it is protected from fire. These plants are known
as obligate seeders because they are obliged to
regenerate from seed when the parent plant is killed.
Depending on the species, forest understorey plants
can take between one and six years for seedlings to
reach full maturity, flower and produce more seed.
Some tree species can take up to 20 years to reach
flowering age after fire. Frequent fires can be

deleterious for these plants. For obligate seeders the
season of fire can be critical. Plants such as prickly
moses (Acacia pulchella) and heartleaf poison
(Gastrolobium bilobum) form dense thickets after high
intensity fires which usually occur in summer or
autumn. They regenerate poorly after low intensity
spring burns, as the seed, which is stored in the soil,
requires high temperatures to crack the hard
protective seed coat, triggering germination. 

Some plants, such as banksias and hakeas, store
seeds in woody capsules that require heat to open the
capsules and allow the seed out. The seeds of some
plants germinate only after exposure to heat or smoke
from a bushfire.

Animals - Living with fire
Fire also provides diversity of habitat for many animals.
However, as with plants, the way in which species
respond to fire varies. Kangaroos favour the fresh
green shoots from resprouting plants and can often be
seen feeding in recently burnt areas. For kangaroos,
lack of cover is not a problem as they have few natural
predators. For smaller ground dwelling animals such
as quenda (bandicoots) and woylies, the lack of
understorey makes them vulnerable to predators
especially the introduced fox. It may take four or five
years for the regrowth of understorey plants to again
provide them with sufficient cover.

A numbat (left), a red tailed phascogale and a Carnaby’s black cockatoo. Photos – Babs and Bert Wells/DEC
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Many of our native animals require hollows in trees,
either to rest in or to rear their young (e.g. possums,
black cockatoos, tawny frogmouth). Hollows are often
destroyed by severe wildfires. However, new hollows
may also be created where dead branches drop off
and expose softer tissue that may be hollowed out by
termites or fungi. Ground dwelling animals, such as
the numbat and chuditch, which use dens and hollow
logs will be least affected by patchy, low intensity
burns that rarely ignite logs on the ground. High
intensity, hot fires are more likely to consume hollow
logs and also kill animals that may be sheltering inside
them.

The intensity, extent and patchiness of a fire determine
the survival rates of various animal species and, most
importantly, their recolonisation of the burnt area in the
following years. With patchy fires of low intensity,
unburnt areas provide refuges where animals survive.
After the fire, recolonisation of burnt areas occurs from
these areas. With high intensity fires that often burn
vast areas and leave no patches unburnt as well as
many animals killed, recolonisation of animal species is
likely to be much slower.

Research has shown that there is no single fire interval
that is best for all animal species, including
invertebrates. This is because the vegetation changes
as it develops with time after a fire, providing different
habitats. Some animals prefer habitat that is provided
by short intervals between fires, while others prefer
habitat resulting from longer fire intervals. Therefore a
diversity of fire intervals, or a diversity of habitats,
provides the best opportunities for animals.  

Ecosystems - Living with fire
Ecosystems vary in their response to fire. Some are
quite resilient, returning to their pre-fire condition
relatively quickly, while others can take decades to
recover. No fire regime, or history of fire interval, season,
intensity, patchiness and scale, is optimal for all species.
Fire diversity can benefit biodiversity, but some fire
regimes can threaten biodiversity, especially in
fragmented landscapes where only isolated patches of
bushland remain. Where introduced flora and fauna are
already competing with natural ecosystems, a change in
fire regime can tip the balance in favour of the exotics.

Water catchments - Living with fire
When water catchments surrounding reservoirs are
burnt by a high intensity, hot wildfire they lose their
protective vegetative cover and the unprotected soil
becomes susceptible to erosion through surface runoff
particularly if heavy rains fall soon after. The soil and
ash are transported to streams and eventually to the
reservoir causing the turbidity of the water to increase
and creating problems for pumps and turbines. The
vigorous regrowth of vegetation after the fire uses
increased amounts of ground water thus denying
significant amounts of infiltration to the reservoir.

A honey possum (left) and a quenda or southern brown bandicoot. Photos – Babs and Bert Wells/DEC
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1

Many native plants in the Fabaceae (pea) and
Mimosaceae (wattle) families have particularly hard
seed coats and germinate prolifically after an intensely
hot fire. The heat of the fire cracks the seed coat that
allows moisture to penetrate after rain. This starts the
germination process. In the absence of an intensely
hot fire some germination may occur due to some of
the seeds having their seed coats damaged by the hot
summer sun or by natural attrition.

Many of these pea and wattle plants whose seeds are
stimulated to germinate by an intensely hot fire are
classified as ‘obligate seeders’ in terms of the mature
plants response to fire. Thus the parent plant is killed
by fire but the population lives on due to seed
gemination and seedling growth. The latter is of
course dependent on rain and in the climate of south-
west Western Australia, this generally does not occur
until the following late autumn or winter.

Aim of experiment 
The aim of the experiment is to investigate the effect
of fire on seed germination. In this experiment the
boiling water simulates the effect of heat and fire on
the seeds. 

Equipment for six groups
Acacia seeds (approximately 120), boiling water, 12
cups, soil (from the local area) or potting mix from your
local supermarket (check that no fertiliser is present),
absorbent paper and 12 pots or margarine containers
with holes in the base for drainage.

Procedure

As outlined in 
Student task 1.

Observation 
After several weeks (actual time
will depend on time of year) the ‘burnt’ seeds should
begin germinating. There should be significantly more
‘burnt’ seeds germinating compared to untreated
seeds.

Options
Some seeds could be placed in a cool oven (~100C
for less than 20 minutes) or ‘cooked’ more fiercely to
simulate an intense fire.

Or
Coarse sandpaper can be tried as an
alternative method of scarifying the
seedcoats, but this is a slow process.

Note
Do not 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 we should not
interfere with naturally occurring genotypes. Your
seedlings can however be safely planted in a garden.

Investigating the effects of fire on flora

Seed burning and germination experiment
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2

Wind

Convection

Fire brands

Preheating
by radiation

Spot fire

Map work

Procedure

Step 1
Discuss Information Sheet, Factors affecting the
spread of wildfires, with students. This is Task 2 in
Student Pre-excursion Tasks. 

Valuable background reading is also available in the
compendium of LANDSCOPE articles, Special Fire
Edition Vol 2 - Fire - The force of life. 

Step 2
After studying the Information Sheet students use the
map to complete Task 2.

Step 3
Students discuss their responses.

Option:
Students prepare their own maps, scenarios and
questions and exchange their ideas.

Answers
Q1 Although the prevailing wind is from the south-
west, and the fire located at C lies to the south-west
of X, most of the forest between the two sites is
moist, and therefore may not easily burn.

Location Y is protected to some extent from the fire
that started at A because there is a firebreak to
the north-east of the fire, unless there was a
strong wind that caused spotting. There is
unlikely to be enough fuel for the fire to
progress through the firebreak to the
farmland and then to location Y.

Location Z is protected to some extent
because the prevailing wind is from the
south-west and would therefore push
the fire at A away from Z

Q2 The fire at B would be expected 
to burn the greatest area. The south-
westerly winds would push the fire 
into the forest to the north-east of B. 

This forest is dense and dry with a high volume of dry
fuel. Therefore there is a lot of fuel and little moisture
to retard the fire.

The fire at A would be pushed to the firebreak 700
metres to the north-east, and once it reached this
point, it would probably stop because of lack of fuel.

The fire at C would be pushed to the moist forest
about 100-200 metres to the north-east, and once it
reached this point, it would probably stop due to the
high moisture level of the forest (and the fuel).

Q3 Under strong gusting winds a fire that started at A
would travel very quickly in dense forest with a high
amount of ‘available’ forest fuels. Strong winds could
carry burning embers ahead of the main fire and start
several spot fires. These spot fires could be blown
over the firebreak and threaten location Y and could
also start another fire at B where there is also an
abundant level of forest vegetation to burn.

Q4a 1.5km.

Q4b Three hours.

Q5 As a result of the wind change the fire would now
be travelling in a north-westerly direction. The head of
the fire would now be very long as what was the side
of the fire would now be the head or front of the fire.
The result would be a much larger fire front.

Factors affecting the spread of wildfires

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

Step 1
Discuss with students the different habitats that fauna
need within a forest environment, mentioning that
‘fauna’ can be invertebrates, vertebrates, birds, reptiles
etc. 

Step 2
Discuss: 

• The different sizes of fauna

• Their ways of moving around

• Food requirements

• Shelter needs

• Habitat requirements e.g some fauna need larger
‘territories’ than others

Step 3
Consider:

• Where fauna might go during and immediately after
a fire?

• What types of shelter might be available to them, in
the longer term, after a fire? 

• What might be available for them to eat after a fire?

• What competition might there be for food and
shelter from other fauna?

• What effects there might be on their
populations/social make-up? 

• Which types of fauna may actually benefit from a
fire? e.g. predators whose prey becomes more
visible, kangaroos that enjoy the fresh green shoots
of regenerating plants.

Step 4
Students may record and summarise their
understandings in a table set out in Student Task 3. 

Step 5
Allow time for the students to share their ideas.

Resources  
• Fire in the Arc and Return to Mondrain in Fire - The

force of life, LANDSCOPE Special Fire Edition Vol 2
2005.

• Everaardt, A. The impact of fire on the endemic honey
possum. Western Wildlife, CALM, January 2005.

• Resource Notes No. 6 1987 The tammar wallaby
and fire, CALM.

• Burrows, N.1998 A fire for all reasons.
LANDSCOPE Vol 13 No 3.*

• Burrows N.1990 Seasoned with fire. LANDSCOPE
Vol 5 No 3.*

• Website: www.naturebase.net /plants and animals/
fauna species profiles

* These are included on the CD sent out with
other resources at time of booking an
excursion.

Investigating the effects of fire on fauna

Mt Cooke after the 2003 fire.
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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.

Dense shrubs, grass trees Nectar from flowers
Tries to escape or hide in dense
shrubs

Shrubs burnt so survivors are
vulnerable to predators. Flowers
in short supply for several years.
Individuals likely to be killed.

On the ground, under
shrubs

Mainly fungi. Some soil
invertebrates

May escape by hopping quickly
Or may hide under grasstree skirt

Fungi burnt by fire. Soil
invertebrates may survive a
prescribed burn but not a
wildfire. Food is scarce.

Under bark, inside trees 
Dead inner wood of
trees, logs, leaf litter None

Logs and leaf litter all burnt.
Termites likely to be burnt.

In bushes, trees Insects, blossoms May escape by flying but invasion
of other bird’s territory a problem

Few blossoms after fire.
Insects return slowly.

In the sky Carrion or live prey May fly away quickly ahead of the
fire

Plenty of carrion immediately
after fire. Easier to sight living
prey as understorey shrub cover
mostly burnt.

Trees, on the ground, in
hollow logs

Rats, mice, frogs, small
animals Likely to hide in hollow log

Scarcity of food as most small
animals killed by fire. Shelters
in hollow logs may be burnt.

Trees, nests in hollows
Seeds, particularly of
eucalypts and banksias May fly away quickly

Escapes the fire but no seeds
for several years after fire.
Hollows may be destroyed or
new hollows created

On the ground, under
bushes

Invertebrates, fruits,
flowers

Likely to hide in hollow log or
under shrubbery

Most likely burnt as it is slow
moving.

Hollows in wandoo and
sheoak (Allocasuarina
huegeliana) woodland

Varies - invertebrates,
small birds, small
mammals

Some may escape, others may
hide in hollows

The sheoak which they favour
is killed by an intense fire and
may take 20-30 years for
seedlings to reach maturity.

On the ground and in trees
Varies – small
mammals, birds and
insects, also carrion

May escape by running fast or may
hide in hollow log

May be able to find alternative
foods especially carrion. More
likely to survive a prescribed
burn than a wildfire

On the ground, hollow logs Termites Likely to hide in hollow logs
Termites all burnt. Numbats
sheltering in hollow logs may
be burnt     

Investigating the effects of fire on fauna
Answers
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Firewords and fire behaviour
Procedure
Students research the meaning of words that describe
fire behaviour and then answer focus questions.

Crown fire
A very hot intense fire that burns to the tops of trees.

Surface fire
Does not burn into the crown and may only reach one
to two metres up the trunks of trees. Often called a
‘cool burn’ or ‘low intensity’ fire.

Spot fire
When a wildfire jumps ahead of the main fire front usually
from burning embers such as bark and leaf material.

Prescribed burn
A fire that has been deliberately lit in order to reduce
the risk of wildfire and to increase biodiversity values
of an area. Done in a mosaic pattern

Wildfire
Is an unplanned and uncontrolled fire. Generally
occurs in summer so is very hot and intense. May be
started by lightning or by arsonists. Often burns large
areas at a time.

Fire intensity
Fires are known as either a ‘hot burn’ (canopy fire) or
a ‘cool burn’ (surface fire).

Fire frequency
This is the number of years between successive fires 
in the same area. Today it can be up to 20 years. 

In the past Aboriginal burning was much more frequent.

Fire seasonality
Fire can occur at any time of year apart from winter
when it is usually too wet. Time of year and intensity
are sometimes related. Spring and late autumn fires
are usually ‘cooler’ than summer fires.

Mosaic or patch burns
Smallish areas at a time are burnt, in a patchwork
pattern, usually under mild conditions in spring or late
autumn. This is the preferred method for prescribed
burning as these mosaics provide best conditions for
native plants and animals.

Answers
Q1 Fires burn faster up a slope as the angle of the
flames helps to pre dry and pre heat the fuel before
the actual fire front.

Q2 Yes, as fire will travel faster up a slope than over flat
ground. Terrain may also influence the choice of fire
fighting vehicles and the methods to be used. For
example, on very steep ground heavy water tankers will
need to be replaced by four wheel drives with smaller
capacity tanks. On very inaccessible terrain a back burn
may be conducted at the top of a slope and the fire
allowed to burn up the slope into the back burnt area.

Q3a One k/m.

Q3b 300 kw/m.

Q3c 50,000 kw/m.

Q4 3,000 kw/m.

Q5 The population may die out as seedlings would
not have enough time to reach maturity, flower and set
seed before the next fire. The seed bank in the soil
would eventually be used up.

Useful references
Buchanan, R.1999 Bush regeneration. Recovering Australian Landscapes, pp 94-98 TAFE NSW.*
Information Sheet, Many facets of Fire. Teacher Notes, Fire - A force of life program.
Higgs, N. 2005 Perth Hills Under Fire. LANDSCOPE Special Fire Edition Vol 2, pp 9-14.

* These are included on the CD sent out with other resources at time of booking an excursion.


