
 

  
 

 

 

 

 
 
 

 

Fire in the cycle of life: an ideas and resources kit for interpreting fire 
Parks Victoria for the Australian Alps Community Relations Working Group 

Attachment 1 AFTER THE BUSHFIRES Text 


PowerPoint Presentation 
After the Bushfires: Recovery of the Australian Alps  
PLEASE NOTE: 
This is the text from a PowerPoint presentation: in the original, much information is 
transmitted through pictures and so there are no words on some slides. 
This is the text of a final draft (April 2003) and some text changes will be made to the 
final document, arising from comments received October and November 2003. They are 
not expected to be major changes 
The “storyline” for this presentation has been guided and constrained by the images 
available at the time of this draft. If further appropriate images become available they can 
be added to the presentation with additional information. 
In the presentation, some of the slides (e.g. #21) will be “hidden” slides, for use with 
special audiences. 

Slide Number Words on slide 
1 
2 FINAL DRAFT 
3 Title slide After the Bushfires: Recovery of the Australian Alps 
4 The Australian Alps National Parks and Reserves (Map) 
5 In summer 2002/2003 there were widespread bushfires in the Australian Alps 

The Alps vegetation was very dry, after a long drought 
Most fires were started by lightning 
With very hot dry weather and strong winds, the fires spread quickly over a 
large area. 

6 
7 
8 
9 The fires in Summer 2003 were compared with the great 1939 fires, which 

burnt from the mountains to the coast.  
Bushfires in our Alps are rarely as widespread or severe as the 1939 and 2003 
fires.  

10 Section Alps environments and fire 
11 Fire is a natural part of the Australian ecosystem. 

Although the Alps appear rugged and at times hostile, they are actually a 
landscape sensitive to disturbance.   
Many Australian plants and animals are adapted to fires and can recover from 
them. 
It is not the natural fire cycle that threatens Alps ecosystems, but the changed 
fire regimes that humans have created.  

12 Some native bush in our mountains needs fire.  
Fires are a natural ecological event.  

13 Plants and animals need time to recover after fires. 
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So it is important that burning is not too frequent or severe. 
14 Fire is very rare in Australia’s high alpine places because of the cold winters 

and cool summers. 
Therefore, ecosystems above the snowline are not as well adapted to fire as 
those at lower altitudes 

15 The highest alpine communities are adapted to coping with other extremes: 
• very cold temperatures and snow  
• soils that freeze and thaw 
• a short summer growing season 

16 
17 If fires are too frequent, there is not enough time for animals and plants to 

reproduce the next generation. 
Some plants need many years to flower and set seed. 
Animals need time to become adults and raise young.  

18 Section Alps vegetation and fires 
19 The Australian Alps naturally support a rich pattern of forest, woodland, 

heathland, grassland and wetland communities.  
20 Recovery of native plants after fires depends on: 

• Climate conditions (before and after the fires) 
• State of vegetation before fires (healthy or stressed) 
• Fire intensity 
• Soil and catchment conditions ( wet or dry) 

21 Optimum for recovery 
Conditions that delay or prevent recovery 
1. Climate conditions before and after the fires 
• Non-drought (normal/wet) 
• Drought 
2. State of vegetation before fires 
• Healthy 
• Stressed by drought 
3. Fire intensity 
• Low-medium 
• High 
4. Soil and catchment conditions 
• Wet 
• Dry 
THE BOTTOM LINE 
2002-3 SUMMER FIRE CONDITIONS 

22 Different fire intensities . 
23 After a fire, the bush’s appearance shows the fire’s intensity. 
24 An intense fire burns almost all vegetation, including the leaves of trees 

If the leaves are scorched but still on the trees, the fire was less intense. 
Sometimes the fire burns the understorey but does not affect the leaves of the 
trees 

25 In intense fires, even swampy places can burn if they have dried out in hot, dry 
weather before the fires. 
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26 Some tracks do not burn because trampling by feet and vehicle tyres 
compresses vegetation and makes it more difficult to catch fire. 

27 Section Creating a variety of habitat . . . 
28 “Spot fires” happen with very hot weather and strong winds. 

Burning leaves and branches blow ahead of the fire, and start new fires in 
unburnt areas. 

29 Spot fires can create patches of burnt vegetation amongst unburnt areas. 
The resulting “mosaic” can create new and diverse habitats. 

30 Biodiversity islands . . . 
Not all of the bush has been burnt – there are many “islands” which have 
survived the flames.  
These islands have provided refuge until the burnt areas recover. 

31 Section How do plants recover from fires? 
32 Different types of vegetation respond differently after fire.  
33 Plants communities that are burnt might . . . . 

• Grow again from seeds in the soil (some plants’ seeds are activated by heat or 
smoke) 

• Sprout new leaves from stems, trunks or roots 
• Be replaced by other species that can tolerate fire better 

34 Many plants that are burnt are not dead. After fires, they soon begin to grow 
again . . . 

35 Many plants that are burnt are not dead. After fires, they soon begin to grow 
again . . . 

36 Bark protects many native tree species from the heat of the fire 
37 Bark protects many native tree species from the heat of the fire 
38 Celmisia in herbfields and bogs shoot from rootstocks. 
39 Australia’s eucalypts are well-adapted to regenerating after fires. 
40 New leaf growth can come from “epicormic buds” on the tree trunk, or 

“lignotubers” from the tree’s roots. 
These produce new shoots after stress such as fire or other damage 

41 Epicormic buds 
42 Epicormic buds 
43 The understorey is the layer of small trees, shrubs, herbs, grasses, ferns, 

mosses, fungi, lichens and creepers that occur naturally under trees.  
Fire affects different understorey species in different ways; some will 
regenerate better than others. 

44 Section Special vegetation communities (1) 
ALPINE ASH FOREST 
(Eucalyptus delegatensis) 

45 
46 
47 If Alpine Ash trees are killed by fire, the forest must regenerate from seeds in 

the soil 
48 Special vegetation communities (2) 
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FENS AND BOGS 
49 
50 • Important to catchments - retain water 

• When the 2003 fires came, Sphagnum bogs in NSW were just recovering from 
grazing impacts which were removed 40-50 years ago 

• Burnt bogs will take at least 35-40 years to regain their water retention capacity 
51 
52 Many swamps and creek edges were damp, and the fire passed without 

burning them. 
They provided refuges and food for fauna, and new seeds to recolonise burnt 
areas. 

53 Bogs provide habitats for a rich variety of plants and animals that have 
adapted to the specialised conditions. 
Alpine bogs are not well-adapted to fire, and may take hundreds of years to 
recover if they are burnt. 

54 Special vegetation communities (3) 
SNOWGUMS (Eucalyptus niphophila) 

55 Snowgums 
Snowgum communities extend from about 1500 metres up to 1830 metres 
altitude, where true alpine vegetation begins. 
• They have smooth bark, shed in patches and strips, long ribbons 
• They have a grassy or shrubby understorey 

56 Snowgums have very thin bark and can be ringbarked by fires burning around 
them even when the fire intensities are low.  
If the above-ground trunks and stems are killed - regeneration can occur from 
rootstocks (lignotubers). 

57 
58 Section Geodiversity and fires 
59 Rocks may be shattered by the heat, outside layers may peel off 

(“exfoliation”), and even change their chemical composition 
60 This limestone has changed from a grey to a white compound under heat that 

must have reached at least 800 deg C 
61 Section Alps soils and catchments 
62 After the fire, a bed of ash and charcoal covers the soil. 

Soil is exposed to erosion by rain and wind.  
63 Until the catchment is again protected by a covering of plants and mulch, the 

runoff will carry silt and ash into the rivers 
River creatures, best adapted to clear clean water, may suffer if this phase is 
long. 

64 Dead leaves blown from plants can form the first protective covering for the 
soil 
It might take many years for enough new growth and fallen mulch to protect 
the soil surface again 

65 -

66 In alpine and subalpine areas, the soil itself can burn because these “humic 
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soils” have high organic content. 
These soils might take hundreds of years to recover from fire 

67 Mt Anderson, Main Range, Kosciuszko 
68 Section Alps fauna and fires 
69 
70 Some animals survive fire by hiding under bark, in the soil, under rocks, in 

tree hollows, in burrows 
71 Ants soon get back to work after fires 
72 Unburnt patches are critical for the survival of native grazers until there is new 

growth. 
73 Little is known about how some species survive fire 
74 Section Threatened fauna species 
75 The fires have placed new stresses on threatened fauna species. 

The fires have reduced their habitat, adding to other stresses that were already 
affecting them. 

76 Mountain Pygmy-Possum (Burramys parvus)  
Endangered species 
Very restricted subalpine habitat (boulderfields and woodland) 
27% of diet is seeds and berries, important during the autumn fattening period 
in preparation for winter hibernation. 

77 Risks identified in Recovery Plan include: 
• loss of shelter after fires by filling in of boulderfields with silt as a result of loss 

of vegetation cover 
• loss of key food source by burning of alpine heath vegetation 

78 Southern Corroboree Frog 
(Pseudophryne corroboree ) 
Corroboree Frogs breed in Sphagnum moss bogs 
Loss of habitat from burning will make recovery very difficult 

79 Section Introduced species 
80 After bushfires, it is not only native plants and animals that take advantage of 

new opportunities. 
Introduced species also try to ensure their own survival. 
They pose a great risk to the natural mountain ecosystems while these natural 
ecosystems are recovering. 

81 Weeds may produce new shoots within weeks of the fire (blackberries) 
Alien grazers such as horses and rabbits seek out unburnt areas to find food. 

82 Section Secrets revealed  
83 The fires revealed many secrets that had been long hidden by undergrowth and 

weeds . . . such as: 
• Hidden cave entrances 
• Unrecorded geological features 

84 Past human use: Building footings, Campfire 
85 Section What’s next? [Additional info to be added e.g. 

• Establish long term monitoring sites (incorporate existing sites where possible) to 
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evaluate recovery 
• Allow recovery – restrict use and access 
• Repair fire management scars – fire containment lines, tracks etc 
• Respond to emerging threats from weeds, feral animals] 

86 As new growth begins, we will have much to learn as the changed landscape 
responds to the new seasons. 

87 PHOTO CREDITS 
Lorraine Cairnes 
Peter Moffitt 
Andy Spate 
Matt White 
Dane Wimbush 
Graeme Worboys 
Kosciuszko National Park collection 

THANKS FOR ADVICE TO 
Pat Darlington 
Roger Good 
Andy Spate 
Dane Wimbush 

88 Presentation by Lorraine Cairnes, Fathom Consulting Sydney, 02 9958 8188 
For copies of this PowerPoint Presentation please contact: 
Virginia Logan 
Program Coordinator 
Australian Alps national parks 
through the website: www.australianalps.deh.gov.au 
For further information about this or other PowerPoint Presentations please contact: 
Lorraine Cairnes 
Fathom Consulting Tel 02 9958 8188 
PO Box 4088 Fax 02 9958 8199 
Castlecrag NSW 2068 email: fathom@optusnet.com.au 
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Attachment 2: Black Gully presentation notes 


Text and instructions for the 4 tasks and additional presenters notes. 
Task 1: SOIL 
Soil and soil builders close to the surface of the soil can be changed by fire. Did you 
know some animals bury themselves in the soil to survive a fire? How might this help? 
Have a close look at the soil. Find out what it is made of. Is there any difference between 
‘burnt’ and ‘unburnt’ soil? 
Presenters Notes 
Using magnifying glasses participants examine a sample of soil from a burnt area and an 

unburnt area. They record what they find (see workbook). 

Explain that the fire burns lots of vegetation sticks, bushes, leaves, logs etc. in doing so 

the fire releases the nutrients that were in that material making it available to plants again. 

Look around for evidence that the ‘burnt’ soil is supporting life. 

Having found and recorded the changes in the soil participants can circle YES for the first 

‘Proof’ and follow the map to Task 2. 


Task 2: PLANTS 
Some plants in the Australian bush need to be burnt occasionally. Most plants have ways 
of surviving a fire. Can you find evidence of plants that were burnt regrowing? 
Presenters Notes 
Show the regrowth example sheet and explain what is happening in each drawing. Have 
the participants find and draw examples of each of the regrowth strategies. If they can not 
find examples at the one spot suggest we should keep looking during the rest of the walk. 
Keep the example sheet available for the participants. Having found & drawn the 
strategies participants can circle YES for the second ‘Proof’ & follow the map to Task 3. 

Task 3: ANIMALS 
Like the plants, the animal species living here have seen fire before. However they are 
still here. Your challenge is to work out how they survive during and after the fire. 
Presenters Notes 
Divide into groups of 3 participants. Tell them they are going to choose an animal and 
that as a group they will work out how that animal could survive the fire event and what 
threats of problems the animal would face after the fire. Having spent some time working 
these things out they then present their ideas to the group as a whole. If you have time, 
and to make this more fun, have one person from each group of 3 tell the story and the 
other 2 act out the survival strategy and post fire problems in a short play. Flying away 
from the fire, hiding under a log, getting run over by a car as they cross the road looking 
for food after the fire etc. 
Having shared their information participants can circle YES for the third ‘Proof’ and 
follow the map to Task 4. 
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Task 4: ABORIGINAL PEOPLE AND FIRE 
Fire, like wind and rain is a spirit, an element. To Aboriginal people these spirits are 
central to beliefs in the beginning of life and its renewal. Record some of the ways 
Aboriginal people use fire. 
Presenters Notes 
If possible arrange for an Aboriginal presenter to share information about Aboriginal use 
of fire and stories about the arrival of fire in the country or the significance of fire to a 
place. If this is not possible the attached letter can be found and read for the participants. 
From the letter and discussion participants write down some of the Aboriginal uses of 
fire. Having recorded their information participants can circle YES for the third ‘Proof’ 
and follow the map to the reward. 

Letter from ‘Black Gully’ (suitable articles from newspapers could be 
copied onto overhead cells and used with the letter) 

To: Hopeful Fools who think there is life after fire 
From: Black Gully somewhere near Sawpit Creek 

Hear ye, hear ye, 
I am the ruler of fire 

I am the bringer of destruction 
I say, run away. 
All will be gone 

All will be destroyed. 
If you don’t believe me look at this. 

======================================================== 
The Canberra Times 8/2/03 headline reports 
“Death in the wilderness” 
======================================================== 
The National Association of Forest Industries 
Vast areas of land that were reserved for the protection of ecosystems have 

been destroyed. 

2002-03 has become the biggest fire season on record… Over three million 

hectares of land have been destroyed. 

======================================================== 
The Age Newspaper 24/01/03 
Firefighters battle 'a monster' 

“… said he was saddened by the utter destruction of the Snowy Mountains 

area … "The park that I love has gone. Everything has gone,"  

======================================================== 
What more evidence do you need? There is no life out there. It’s all gone and 
no one can prove me wrong! 
Signed 
black gully 
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Text response from ‘The Guide’ 
No one is the ruler of fire and fire is not the bringer of destruction. 

Fire, like wind and rain are central to Aboriginal lore. 

These elements are living spirits that are interrelated and operate in cycles. The wind 

carries the other two on his shoulders. They can not travel without his help. A failure to 

show respect for one will lead to punishment by the others. 

This respect includes acknowledging that fires started by lightning are the deliberate 

action of the fire spirit or spirits and are not to be interfered with. These fires have been 

given to the land. 

Accept the Challenge of Black Gully. Prove him wrong 

You will need to find the four PROOFS that where fire does burn it spares life and it 

brings renewal. 

You will of course be rewarded if you succeed first by proving Black Gully wrong and 

then more. 

A map and instructions can be found outside. 


Letter about Aboriginal use of fire 
Dear Countrymen, 
I am sorry I can not be with you in the bush today but me and my ancestors are with you in spirit. 
This is one place in the world that really matters.  
For centuries my ancestors accepted and learned to live with fire. Today fire is sacred to my 
people. Like wind and rain it is one of the spirits that shape and renew life. Respect of these 
spirits lies at the heart of many laws the dictate how we live. We believe that working with these 
natural elements instils the discipline required for my people to live within this natural 
landscape. 
If I could be with you today I would explain that fire, as well as being spiritually and socially 
important it is also an important tool for Aboriginal people.  
Aboriginal people use fire to access remote areas or favoured camp areas, to keep warm, to cook 
and to clear ceremonial pathways. Fire is used in tool making. Heat is used to straighten tree 
saplings for spear making, to soften grass tree resin to make a strong glue used to help attach 
sharpened rocks to hatchet handles, spear heads and more.  
Fire is used in hunting to chase animals into the open and to promote the growth of new grasses 
and other plants which attract animals to hunting grounds. 
If I could be with you I would share the story of how fire came to the east from the west.  
If I could be with you I would ask you to accept and respect fire. It has always been, and always 
will be, part of my ancient culture and our ancient land. 
Remember, always acknowledge, accept and respect these natural elements, wind, rain, fire. They 
have, and always will have, control over all the land, its people and natural resources. This is the 
law of the land, our land. 
Yarrabee 

Rod Mason. 
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Presenters Notes 
Have group think about... 

If you lived here 300, 500 or 5000 years ago how might you use fire?
 

How do you think your primitive ancestors might have used fire?  

How do you use fire now? Although you might not have a fireplace in your house in most 

cases a fire burning somewhere heats your water, cooks your food. Can you think of any 

product that you buy that does not use heat or fire at some point in its production?
 

By respect fire, what do you think Rod is talking about?
 

Workbooks
 
See separate file <BLACK GULLY WORK BOOK AALC.doc> for workbooks as they require 

very specific formatting – a hard copy is included in the kit. 


OITO 03-115  Page 46 



 

  
 

 

 

 

 

 
 

  
 

 

Fire in the cycle of life: an ideas and resources kit for interpreting fire 
Parks Victoria for the Australian Alps Community Relations Working Group 

Attachment 3 Information from Victorian Government 
website 

Fires and the natural environment of NE and Eastern Victoria 
• 	 Fires have been a natural part of the landscape in south-eastern Australia for thousands 

of years. Because of the combination of our climate, landform and land use, we 
experience fires of different frequency (how often they occur), intensity (how severe the 
fires are), season (the time of year they occur), scale (how much of the landscape is 
affected) and patchiness (pattern and amount of unburnt vegetation left in the affected 
area). 

• 	 This means that our Australian 'bush ' is really a highly diverse mosaic of natural habitats, 
which has evolved in response to fire, flood, drought, landform and past and present land 
use. There are some habitats that need fire to preserve their natural biodiversity and 
others that do not necessarily like or even need fire 

• 	 At one extreme, forests dominated by Mountain Ash or Alpine Ash may exist only 
because intense fires periodically create the conditions needed to re-establish them 
every one to three centuries or so. More frequent fire is needed to preserve diversity in 
heathlands or plains grasslands. Rain forests on the other hand will generally persist only 
in the long-term absence of fire. 

• 	 The recent fires on public land (National Parks, State Forests, Wilderness Areas, Flora 
and Fauna Reserves and other reserves) in the North Eastern and Eastern Ranges of 
Victoria were mostly started by lightning strikes. After at least five years of drought and in 
a season that is one of the driest on record, conditions enabled the fires to take hold and 
spread rapidly. This area was last burnt during the 1939 bushfires, 64 years ago, during a 
similar combination of extreme weather conditions following a long period of low rainfall. 

Copied from 
www.dse.vic.gov.au/web/root/domino/cm_da/nrecpa.nsf/0/D13668E4D3FDB793CA256CC9001641F6 
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Attachment 4 Parks Victoria “Return and recover” 
Licensed Tour Operator Workshop presenters notes 

Greg McCarthy presenters notes: 
The survival and recovery of alpine wildlife after fire 
In every fire, some species and habitats will be disadvantaged, while others will benefit. 
With respect to the 2002/03 alpine fires, the environments involved are typically wetter 
and cooler than those at lower altitudes and, as a result, many of the native species have 
not evolved with frequent fires.  Little is known about how quickly populations of alpine 
restricted animals recover after fire, however, recovery rates are likely to be relatively 
slow. It may take decades for populations of many species and their habitats to recover to 
pre-fire levels. 

Surviving the fire front 
Most species suffer reductions in populations during or immediately after a fire.  Many 
individual animals may be killed through burning or suffocation.  However, some 
animals survive and use varying survival techniques in their response to fire.  Mobile 
animals such as birds, kangaroos and wallabies may be able to move out of burning areas 
to safer refuges. However, these animals can suffer in high intensity fires which may 
overcome or trap them as they try to move away.  Less mobile animals wait for the fire 
front to pass and take refuge in underground burrows, in or under rotting logs, tree 
hollows, rocky areas or damp areas.  In very severe fires the insulation or protection 
provided by these refuges may not be adequate to protect individuals from the intense 
heat. Animals unable to move from these sites may be killed. 

Surviving after the fire front and after 
After the fire has passed the availability of resources for most wildlife is greatly depleted.  
The bark and litter layer in which many insects and small vertebrates live is destroyed 
thus leading to shortages of food for animals higher up the food chain.  The loss of 
vegetation cover not only results in little food for herbivorous animals, but it also results 
in much reduced protective cover for most animals.  Many of the individuals that 
survived the fire initially may die shortly afterwards due to predation by other species 
and/or shortages of food. 
As winter approaches the mortality of fire affected alpine animals is likely to exacerbated 
because of the harsh seasonal weather conditions that they must endure.  For many 
animals the insulation (vegetation and litter cover) that they rely on to protect them from 
the freezing conditions is greatly reduced.  This, in combination with most animals 
carrying less body fat than normal as winter approaches, will lead to high mortality rates 
of animals in the autumn and winter months. 

Observations & some points of discussion regarding alpine fauna during & after 
the fires 
Birds of prey 
A high diversity and abundance of species were recorded in alpine areas during the fires 
as well as in the following months.  Collared sparrow-hawks, whistling kites, black 
falcons and peregrine falcons are rarely observed in alpine areas, however, these species 
were often seen hunting (perched or gliding) over burnt areas or the fringes of burnt and 
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unburnt areas in late summer and early autumn.  These predators would prey on a variety 
of small birds, reptiles and some small mammals. 
Wombats and lyrebirds 
The construction and use of burrows by wombats gives these animals a good chance of 
surviving while fire passes through an area.  It is probable that occupied and disused 
wombat burrows provide refuge from fire for a variety of other fauna as well, including 
small ground mammals and reptiles.  Lyrebirds have been observed using these burrows 
– this may be a reason why lyrebirds appear to have survived in high numbers in some 
areas. 
Refuges 
Some of the important refuge habitats include rocky areas, wet areas (e.g. sphagnum bogs 
and wet gullies), snow patch communities and some grassland communities.  Often the 
intensity of the fire in a given area dictates whether these environments are effective 
refuges. 
Boulderfields are particularly good refuges as fire appears not to penetrate into the 
deepest parts of these landforms.  In post-fire mammal surveys at Timms Spur (Bogong 
High Plains) the Broad-toothed Rat and Agile Antechinus were commonly encountered in 
boulderfields despite being rarely trapped in this habitat at other times.  It is probable that 
these species were using boulderfields for protection (and foraging) as the protective 
vegetation cover of their usual habitats was destroyed in the fires, thus leaving these 
species vulnerable to aerial predators. 
Mountain pygmy-possum 
The primary habitat of this species are deep boulderfields close to mountain peaks, thus 
the protective nature of this habitat probably gives individuals of this species a better 
chance than most other species to survive the fires.  Some of the issues for this species 
(and possibly other species) include: 
• 	 Male adults and many juveniles may have suffered high mortality as they occupy less rocky 

and more heathy habitats in mid-summer (high likelihood of burning).  
• 	 The loss of vegetation cover thus protective cover makes juveniles dispersing from natal 

habitat patches more vulnerable to predators. 
• 	 Slow growing plants that provide an important food source in autumn have been burnt on and 

surrounding boulderfields.  This will have most impact on juveniles that rely-on this food to 
fatten and hibernate in order to survive winter. 

• 	 Reduced number of suitable nest and hibernation sites in less rocky or heathy sites due to the 
loss of vegetation cover that provides insulation 

• 	 higher rates of intra-specific and inter-specific competition as boulderfields are used as 
refuges by a variety of small animals. 

• 	 Overall it is probable that the Burramys population will be substantially reduced as a result of 
the fires. The population is likely to remain relatively low for the next few years, or possibly 
longer depending on the rate of recovery of the plants that provide protective cover and food. 
Low juvenile and male survivorship is likely to lead to more highly skewed female biased sex 
ratios. 

Much of the introductory section was sourced from the NRE website. 
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Forest Ecology - Fire Research 

Using Plant Vital Attributes to predict Sustainable Fire Frequencies/Intervals  
Why Vital Attributes? 

Analysing Plant Vital Attributes is the only quantitative way of deciding: 

• How frequently an area can be burnt (or disturbed), and ; 
• How long an area can be left unburnt; 
and still maintain all the current species on the site. 

What are Plant Vital Attributes? 

They are the critical physical and longevity characteristics of plants which determine 

their ability to survive different fire intervals. 

They consist of three parts: 

• Method of Persistence 
• Conditions for establishment 
• Timing of Life Stages 

Recorded data 

Fire R esponse - W et/Low land H eath land      M ethod of P ersis tence 

C ondns  
fo r 

E stm nt  

T IR 
Tim ing of life  stages 

S cientific  N am e C om m on N am e E G K T O T M G JU V M A T E X T 
Acacia  gen istifo lia  S pread ing W attle  S 2    S  2  2  
Acacia  long ifo lia  S allow  W  a ttle  s24  8  I  5  50  
Acacia  oxycedrus S p ike W attle    S2  0 6 
Acacia  vertic illa ta P rickly M oses s25    S2  2 T 6 
Agrostis aem ula  B low n G rass 
A llocasuarina pa ludosa S crub Sheoke    V5  9 
Am phipogon strictus var. G rey-beard G rass    U 4  3 
Aotus e rico ides C om m on A o tus    V5      5  9 
Baeckea ram osissim a R osy Baeckea    V5  5 
Banksia  m arg inata  S ilver Banksia g145   g14  9 T 75 
Banksia  serra ta  S aw  Banksia  g15  T  5  75  
Banksia  sp inu losa var. c  H airp in  B anksia  G 1 I  6  
Bauera rub io ides W iry B auera      5  9 T 
Baum ea acuta  P a le  Tw ig -sedge 9  
Baum ea arthrophylla /r n F ine/Soft Tw ig -sedge 
Baum ea te tragona S quare Tw ig-sedge  0  
B illa rd iera  scandens C om m on V5    V5  8 
C assytha  g labe lla  S lender D odder-laure l    C 2  8  
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Method of Persistence 

This describes the principle method(s) or mechanism(s) by which 
a plant regrows after a fire (or other disturbance).  
These mechanisms are: 

* By seed only
 (G,C,S,D) 

* By resprouting only
 
(V,U,W)
 

* By both seeding and resprouting 
i.e. combination 
(g,s,d species) 

Conditions for Establishment 
This describes both the

 * Site conditions (available light, cover %); 
and * Presence/Absence of Adults of the Same Species; 
which must exist for the species to regrow after a 

disturbance. The main categories are: 
* Intolerant  * Tolerant 

Needs fire to remove adults Juveniles easily regrow while adults 
before juveniles can establish are still present 

Timing of the life stages 
Juv (Juvenile)- period required (in years) for the plant to set viable amounts of seed, or to 
become vegetatively viable 
Mat (Mature) - time (in years) for the species to reach physical maturity 
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From the data in the “Juv” column we select the highest number for a 
C, G, g or S species.  Eg Banksia spinulosa with a Juv number of 
7 years. This will then set the Minimum Interfire Period. 

From the “Ext” column we select a C, G, g or S species that is an “I” 
(i.e. intolerant of adults, and requires a fire to regenerate) and has
 
the lowest number in this column - e.g. Acacia longifolia with 50
 
years (30 life span+20 in-ground seed store).
 

This then gives us a tolerable fire interval 

of: 6 - 50 years 
to maintain all the current species 
on the site. 

Fire Response - Wet/Lowland Heathland      Method of Persistence 

Condns 
for 

Estmnt      Timing of life stages 

Scientific Name Common Name EG KT OT MG TIR JUV MAT EXT 
Acacia genistifolia Spreading Wattle S2 S2 2 
Acacia longifolia Sallow Wattle s24 8 I 5 50 
Acacia oxycedrus Spike Wattle S2 0 6 
Acacia verticillata Prickly Moses s25 S2 2 T 6 
Agrostis aemula Blown Grass 
Allocasuarina paludosa Scrub Sheoke V5 9 
Amphipogon strictus var. Grey-beard Grass U4 3 
Aotus ericoides Common Aotus    V5    5 9 
Baeckea ramosissima Rosy Baeckea V5 5 
Banksia marginata Silver Banksia g145  g14 9 T 75 
Banksia serrata Saw Banksia g15 T 5 75 
Banksia spinulosa var. c Hairpin Banksia G1 I 6 
Bauera rubioides Wiry Bauera    5 9 T 
Baumea acuta Pale Twig-sedge 9 
Baumea arthrophylla/r n Fine/Soft Twig-sedge 
Baumea tetragona Square Twig-sedge 0 
Billardiera scandens Common V5 V5 8 
Cassytha glabella Slender Dodder-laurel C2 8 

Fire in the cycle of life: an ideas and resources kit for interpreting fire 
Parks Victoria for the Australian Alps Community Relations Working Group 

Ext (locally Extinct) - time (in years) that the species will survive on the site in the 
absence of a fire (or other disturbance).  This may include a period for which there still 
remains a seed store on the site even after the oldest individuals have died from old age. 

Analysing the Vital Attribute Data 
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Using the available: 
Key Fire Response Species 

May only be 5 % of the total species - e.g. 10 out of 200 total species 
Calculating a Fire Cycle Period 
From the Minimum and Maximum Interfire Periods we select a number which is about 
half (or slightly more) the maximum Interfire Period. 

E.g. In this case (50+6)/2=30 yrs Fire Cycle 
This means that we will intend to burn an area equivalent to the total area (but not the 
total area), over the next 30 year period to give a negative exponential distribution of post 
fire age classes (Gill 1992, Tolhurst 1999) 
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Major Bushfires in Victoria 
Fire has been present on the Australian continent for millions of years and has been 

significant in shaping much of the landscape. For many thousands of years, Aboriginal 

people have used fire for a variety of purposes. 

These included the encouragement of grasslands for hunting purposes and the clearing of 

tracks through dense vegetation. 

There are, however, few comprehensive records of specific bushfire events prior to 

European settlement. Therefore, the following chronology includes only those fire 

episodes that have occurred since European inhabitation.  

February 6 "Black Thursday" 1851 
Fires covered a quarter of what is now Victoria (approximately 5 million ha). Areas 
affected include Portland, Plenty Ranges, Westernport, the Wimmera and Dandenong 
districts. Approximately 12 lives, one million sheep and thousands of cattle were lost.  
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February 1 "Red Tuesday" 1898 
Fires burnt 260,000 ha in South Gippsland. Twelve lives and more than 2,000 buildings 
were destroyed. 
Early 1900's 
Destructive and widespread fires are reported to have occurred in 1905 and 1906. Fires 
extended from Gippsland to the Grampians in 1912. In 1914, fires burnt more than 
100,000 ha. In 1919 extensive fires occurred in the Otway Ranges. 
February - March 1926 
Forest fires burnt across large areas of Gippsland throughout February and into early 
March. Sixty lives were lost in addition to widespread damage to farms, homes and 
forests. The fires came to a head on February 14, with 31 deaths recorded at Warburton. 
Other areas affected include Noojee, Kinglake, Erica, and the Dandenong Ranges. 
Widespread fires also occurred across other eastern  
1932 
Major fires occurred in many districts across Victoria throughout the summer. Large 
areas of State Forest in Gippsland were burnt and nine lives were lost.  
13 January "Black Friday" 1939 
From December 1938 to January 1939, fires burnt 1.5 to 2 million ha, including 800,000 
ha of protected forest, 600,000 ha of reserved forest and 4,000 ha of plantations. The fires 
came to a head on January 13 (Black Friday). The fires caused 71 fatalities and destroyed 
more than 650 buildings and the township of Narbethong. The findings of the Royal 
Commission that was held following the fires were highly significant in increasing fire 
awareness and prevention throughout Australia.  
The fires affected almost every section of Victoria. Areas hardest hit included Noojee, 
Woods Point, Omeo, Warrandyte, and Yarra Glen. Other areas affected include 
Warburton, Erica, Rubicon, Dromana, Mansfield, Otway Ranges and the Grampian 
Ranges. 
3-4 March 1942 
Fires in South Gippsland caused one human fatality, large losses of stock and destroyed 
more than 20 homes and 2 farms.  
22 December 1942 
The first major fire of the 1943/44 season occurred near Wangaratta, killing ten people 
and burning hundreds of hectares of grassland. 
14 January - 14 February 1942 
Fires in the Western Districts destroyed over 500 houses and caused huge losses in the 
pastoral industry. Four or more grass fires near Hamilton, Dunkeld, Skipton and Lake 
Bolac burnt approximately 440,000 ha in eight hours. Records indicate that between 15 to 
20 people died as a result of these fires. The total area covered by grass fires this season 
was estimated to be in the order of 1 million ha. 
5 February 1952 
A fire that originated on the Hume Highway near Benalla burnt approximately 100,000 
ha and caused the deaths of several people. 
14-16 January 1962 
Fires in the Dandenong Ranges and on the outskirts of Melbourne caused 32 fatalities and 
destroyed over 450 houses. Areas severely affected include The Basin, Christmas Hills, 
Kinglake, St Andrews, Hurstbridge, Warrandyte and Mitcham.  
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17 January 1965 
A major grass fire burning near Longwood in Northern Victoria caused seven fatalities 
and burnt six houses. 
21 February - 13 March 1965 
Fires in Gippsland burnt for 17 days, covering 300,000 ha of forest and 15,000 ha of 
grassland. Over 60 buildings and 4,000 stock were destroyed.  
19 February 1968 
A fire in the Dandenong Ranges burnt 1,920 ha and destroyed 53 houses and over 10 
other buildings. Areas affected include The Basin and Upwey.  
8 January 1969 
280 fires broke out on the 8th of January 1969. Of these, 12 grass fires reached major 
proportions and burnt 250,000 ha. Areas seriously affected included Lara, Daylesford, 
Dulgana, Yea, Darraweit, Kangaroo Flat and Korongvale. Twenty-three people died, 
including 17 motorists at Lara, trapped on the Geelong to Melbourne freeway. The fires 
also destroyed 230 houses, 21 other buildings and more than 12,000 stock.  
14 December 1972 
A fire at Mount Buffalo burnt for 12 days, covering an area of approximately 12,140 ha. 
This area included 7,400 ha of State forest and 4,520 ha of National Park.  
12 February 1977 
Widespread fires occurred across the Western District of Victoria, mostly in grasslands.  
The fires caused the deaths of four people and burnt approximately 103,000 ha. More 
than 198,500 stock, 116 houses and 340 buildings were lost.  
December 1980 - 6 January 1981 
A fire started from a lightning strike on December 28, 1980 and continued to burn though 
January 1981. The fire burnt 119,000 ha in the Sunset Country and the Big Desert.  
31 January 1983 
Fires in the Cann River forest district burnt more than 250,000 ha including large areas of 
State forest. 
1 February 1983 
A fire at Mt Macedon burnt 6,100 ha including 1,864 ha of State forest.  Fifty houses 
were destroyed. 
16 February "Ash Wednesday" 1983 
Australia's most well-known bushfire event. Over 100 fires in Victoria burnt 210,000 ha 
and caused 47 fatalities. More than 27,000 stock and 2,000 houses were lost. Area's 
severely affected include Monivae, Branxholme, East Trentham, Mt Macedon, the Otway 
Ranges, Warburton, Belgrave Heights, Cockatoo, Beconsfield Upper and Framlingham. 
(see also Ash Wednesday pages). 
14 January 1985 
A major fire in Central Victoria burnt 50,800 ha, including 17,600 ha of Crown Land. 
Three people died, and over 180 houses, 500 farms and 46,000 stock were destroyed as a 
result of the fire. Areas affected include Avoca, Maryborough, and Little River.  
21 January 1997 
Five major fires broke out including fires in the Dandenong Ranges that caused 3 
fatalities, destroyed 41 houses and burnt 400 ha. Other areas affected include Arthurs 
Seat, Eildon State Park, Gippsland and Creswick.  
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New Years Eve - January 9 1998 
A fire, reported on New Years Eve, continued for 10 days and burnt a total of 32,000 ha.  
Of this area, 22,000 ha was in the Alpine National Park (12,500 ha of which is 
Wilderness or Remote Natural Area) and 10,000 ha was in the Carey River State Forest. 
The suspected cause of the fire was a campfire.  
December 2002, January, February, March  2003 
A large fire burnt through the Big Desert between 17 December and 25 December, 
covering just over 180,000 ha. This was only the prelude to Victoria's worst fire season 
since 1939. From Tuesday 7 Jan, following an extensive lightning storm, a number of 
individual fires, in some of Victoria's remotest mountain areas, joined to burn out over 1 
million hectares.  In doing so, this fire threatened many NE Victorian towns.  Through 
the sustained efforts of a huge firefighting force made up of many agencies, losses of 
man-made assets were kept to a minimum, and only one life was lost. 

The 1939 Fires 
‘Black Friday’ - Disaster of Friday 13th January, 1939 
The “Black Friday” bushfires of Friday 13 January 1939 were the culmination of a 
summer of destruction in Victoria.  During that January, 1.4 million hectares of the state 
burned. 575 000 hectares of reserved forest and 780 000 hectares of forested Crown land 
were destroyed. Over 1 000 homes were burnt leaving 1500 in temporary 
accommodation and 71 people died in the fires.  In one community at Fitzpatrick’s mill 
near Matlock, fifteen people died - almost the whole community.  Many others were 
killed in sawmilling settlements in forests around the state. 
The fire followed a drought and a long, hot summer.  Very strong northerly winds on 
Friday 13th intensified the flames.  Fires which had smouldered uncontrolled during the 
previous days combined and exploded.  
Fires burned in almost every part of the State on “Black Friday”.  The chief centres were 
in the mountain country where most of Victoria’s mountain forests were lost.  The 
townships of Narbethong, Noojee, Woods Point, Nayook West and Hill End were 
obliterated. 
Other towns such as Warrandyte, Yarra Glen, Omeo and Pomonal were badly damaged.  
Fires raged in the Yarra Ranges east of Melbourne particularly at Toolangi, Matlock, 
Rubicon, the Acheron valley, Tanjil and Thomson valleys and Warburton. Alpine areas in 
the North East such as Bright, Cudgewa and Corryong suffered.  The Otway Ranges, the 
Grampians and areas in the South West were also affected. So much ash and smoke was 
generated that ash fell as far away as New Zealand.  Rain falling late on Sunday 15th 
January, 1939 ended the devastation. 
During the 1940s the Forests Commission organised an enormous salvage operation of 
fire killed mountain ash. Timber was harvested before it rotted in the ground.  The 
Forests Act of 1939 gave the Forests Commission responsibility for forest fire protection 
on unoccupied crown land. The Commission was also given the power to enforce the 
construction of dugouts - the  absence of which had proved fatal in many sawmilling 
communities on “Black Friday”. The 1939 bushfires remain the most significant event in 
the environmental history of Victoria since 1788, having a profound effect on the 
regeneration of forests, soil fertility, water catchments and natural beauty.  
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Ash Wednesday 
Over 100 fires started on the 16th of February 1983, a day known as Ash Wednesday.  
The fires swept across Victoria and South Australia, killing 75 people and causing 
widespread damage.  The day is now one of Victoria's most well-known bushfire events.  
Victoria's natural environments are one of the most fire-prone areas in the world.  High 
temperatures and limited summer rainfall produces conditions of very high fire danger in 
Victoria's large eucalypt forests.  Sudden strong wind changes, which can cause fires to 
become uncontrollable, are also common. 
The bushfire danger becomes serious in some part of Victoria every two or three years. 
Bushfires as severe as the Ash Wednesday fires appear to occur six to ten times a century.  
The Lead Up to Ash Wednesday 
By the 16th of February 1983, most of Victoria had experienced a drought lasting 10 
months or more. Rain over winter and spring was very low, and summer rainfall for 
Victoria was up to 75% less than in other years. Low levels of rain meant that there was 
little moisture in the soil and water supplies in many places were almost dry. The 
moisture in the air, called relative humidity, was also very low.  
Bushfires require fuel such as dry leaves, twigs and other vegetation matter to keep 
burning. Across Victoria, this fuel was very dry, due to the weather conditions. The 
forest vegetation in valleys and gullies, which is normally green in summer, was also 
very dry. 
Getting Ready for the Fire Season 
Hot and dry weather towards the end of 1982 gave firefighters an early warning of what 

might lie ahead. The earliest Total Fire Ban day ever declared occurred on November 24, 

1982. 

Victorian Government firefighting agencies employed extra staff and organised for 

additional equipment and aircraft to be ready for firefighting over summer.  

The first big bushfire occurred on November 25, 1982, and was followed by large fires on 

December 3 and 13, January 8 and February 1. By February 16, Victoria had experienced 

many very dry, hot days.  February 1983 was one of the hottest and driest on record.  

Ash Wednesday 
Clear skies and rising temperatures were observed on the morning of Ash Wednesday. A 
front, or band of cold air, was located in the Great Australian Bight off the coast of South 
Australia. The front caused the hot air in the centre of Australia to be drawn southwards.  
This created a hot, dry northerly wind over Victoria.  
Temperatures in many places rose to over 40 degrees Celsius and the air moisture, or 
relative humidity dropped to below 15%. (By comparison, the average humidity on a 
summer's day in Melbourne is 43%.).  Many bushfires were reported in the early to 
middle afternoon and were well established by the hottest and driest part of the day.  
Towards late afternoon, the front moved inland and the northerly winds became much 
stronger. The fires were being pushed in a southerly direction creating long, narrow fires.  
Large areas of land had been dried by the drought. Strong winds lifted 200,000 tonnes of 
dried soil from the ground. The dust combined with smoke from the fires and reduced 
visibility so that firefighting was very difficult. The dust cloud was so large and thick it 
blocked out the sun in Melbourne and gave people little warning of approaching 
bushfires. 
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Many spot fires, caused by burning material blown ahead of the main fire, developed. In 
many cases, spot fires spread quickly and joined to form a large fire ahead of the main 
fire. This made the bushfires more severe, and made it difficult for firefighters to control 
the fires.  
After the Wind Change 
The wind change moved through south-west Victoria by early evening. This was 
disastrous, as the westerly winds caused the fire to change direction. The long sides of the 
fire then became the head, or front, of the fire.  
The wind change also caused fires to merge, such as the Cudgee/ Ballangeich fire near 
Warnambool.  Firefighters had many problems trying to control these large bushfires.  
Most of the losses of life and property occurred in the hour following the wind change.  
Areas Affected 
Due to the large numbers of fires burning on Ash Wednesday, many parts of Victoria 
suffered damage.  Nine of the fires in Victoria were greater than 150 hectares in size 
(approximately 50 times the size of the MCG).  Eight areas were considered to be 
severely affected. 

Area/Town Fire Size (ha) Deaths Buildings 
Lost 

Cudgee/Ballangeich 50000 9 872 
East Trentham/Mt Macedon 29500 7 628 
Otway Ranges 41,000 3 782 
Belgrave Heights/Upper 9,200 21 238 
Beaconsfield 
Cockatoo 1800 6 307 
Monivae 3181 0 numerous 
Branxholme 200 1 10 
Warburton 40000 0 57 

Public Land Affected by the Fires  
Areas of Public Land affected by the fires include the Dandenong Ranges National Park, 
the Wombat State Forest and the Otways Forest. Approximately 82,500 hectares of State 
forest was burnt.  
What Started the Fires? 
The causes of the Ash Wednesday fires include clashing of electricity power lines, tree 
branches connecting with power lines, deliberately lit fires and other causes that were not 
identified. 
Resources Used 
Over 16,000 firefighters attended the Ash Wednesday fires including park and forest 
firefighters and Country Fire Authority volunteers.  Also involved and assisting in 
firghting the fires were 1,000 police, 500 defence force personnel and many local 
residents. A variety of equipment, including 400 vehicles (fire-trucks, water tankers and 
bulldozers), 11 helicopters and 14 fixed wing aircraft were used to fight the fires.  
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Damage Caused  
The Victorian fires burned a total of approximately 210,000 hectares. There were 47 lives 
lost in Victoria and 2,080 homes were burnt.  Many businesses, stores, equipment, 
machinery, stock and other private assets were also lost.  The total cost of the property 
related damage in Victoria was estimated to be over $200 million.  
The fires damaged valuable timber in State forests with losses of around $50 million. 
Park and forest offices and firefighting equipment were lost. The fires burnt the 
vegetation that protects the soil. After the fires, there was further damage through soil 
erosion affecting streams and water catchments.  
The South Australian Fires  
The South Australia fires burnt 208,000 hectares in the Adelaide Hills and in farming 
country in the south-east of the state.  In addition, 21,000 hectares of pine plantations 
were destroyed. Twenty-eight lives and 383 houses were lost.  The total cost of the 
damage to private property in South Australia was also estimated to be more than $200 
million.  

"I could not believe the speed at which the flames moved... there's no way you could have 
beaten it running" 

Warnambool Resident, (from Oliver, et. al. 1984) 

DSE/DPI Final Update - Bogong South Complex Fires 
Current Summary - Friday March 7 2003 5pm (Day 59)  
The largest bushfire to occur in Victoria in 60 years was this afternoon declared 
contained when works in far East Gippsland were completed.  Until good rains fall across 
the fire however, considerable monitoring and patrol work will continue.  
This fire, which stretches from Mt Buffalo in the west, to the NSW border and to the 
Tubbut area in East Gippsland, has burnt nearly 1.09 million hectares.· The Eastern 
Victorian fires have burnt around 1.12 million hectares of Victorian parks and forests. 
This figure includes the large number of lightning-caused fires that were contained in the 
first weeks of January. 
Resources on the Eastern Fires 

Peak resources Peak agency involvement 

Alpine Shire Council 
Army Reserve 

· Over 1700 CFA volunteers 
· 3350 DSE/DPI/PV staff & 

Australian Navy firefighters Australian Red Cross  
· 120 Army/Navy personnel Country Fire Authority 
· 120 SES staff & volunteers Department of Human Services Victoria Emergency 
· Metropolitan Fire Brigade staff Management 

Department of Primary Industries · 584 SA personnel 
Department of Sustainability and Environment · 31 Tasmanians East Gippsland Shire Council 

· 68 QLD personnel Hancocks Plantations 
· 62 New Zealanders Indigo Shire Council 
· 35 US personnel Metropolitan Fire and Emergency Services Board 

National Rural Fire Authority (NZ) · a large number of volunteers in 
NSW Rural Fire Service support roles NSW State Forests.

· 350 specialised 4WD (slip-ons) Parks Victoria 
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· 81 4WD Fire Tankers 
· 31 First Attack dozers 
· Around 80 large bulldozers from 
DSE, the timber industry and the 
private sector 
· 6 reconnaissance-type aircraft 
· 8 light helicopters 
· 10 fixed-wing aircraft 
· 6 fire bombing helicopters 
· 2 infra-red mapping aircraft 
· 2 Erickson Aircranes 
10 transport planes 

QLD Fire and Rescue Service  
QLD Rural Fire Service 
Red Cross 
Rural Ambulance Victoria 
Salvation Army 
South Australian Country Fire Service 
South Australian Parks & Wildlife Service  
St John's Ambulance 
State Emergency Service 
Tasmanian Fire Service 
Tasmanian Parks and Wildlife Sevice  
Towong Shire Council 
USA Department of Agriculture - Forests Service 
USA Department of Interior - Bureaus of Land 
Management, Indian Affairs, National Parks Service, 
Fish & Wildlife Service 
Victoria Police 
Wangaratta Rural City Council 
WICEN (Wireless Institute Civil Emergency Network) 

Damage to private property and road closures 
For details of currently confirmed property losses please call CFA on 13 15 99. In total 
around 75,000 hectares of farming land has been burnt, 41 houses, over 200 other 
buildings, 3000km of fencing and 11,000 head of stock.  
Community Information 
To date 90 community meetings have been conducted in the North East and Gippsland, 
with around 8,700 people attending.·Farmers affected by fire continue to be invited to 
two-hour on-farm information sessions to address key issues that will influence farm 
recovery from the fires. Local communities will be informed when and where the next 
meeting will occur.  
Fire Statistics 
Victoria has around 7.7 million hectares of parks and forests. In an average summer 
around 620 wildfires occur and these burn around 110,000 hectares. To date this season 
746 fires have occurred. These have burnt over 1.34 million hectares. 
The 20-year average for this time of year is 396 fires, having burnt 80,263 hectares. 

 “Talking about the Fire”: ideas for interpreting the fires to your clients 
& guests. 
Gill Anderson’s presentation notes 

1. Response and recovery of alpine (mountain) environments  
• 	 “bush” highly diverse mosaic of natural habitats which has evolved in 

response to fire, flood, drought, landform and land use (past & present) 
• 	 extremes - some habitats need fire to preserve biodiversity (Mountain & 

Alpine Ash) & others that do not like or need fire (Rainforest). 
• 	 alpine & subalpine communities although have ability to regenerate after fire, 

because of low temperatures, recovery is slow and fragile for many years. 
• 	 mossbeds, peat beds, snow patch & wet pavement 
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• 	 soils generally 100% cover – 2 years after fire still 40-50% bare ground 
– very fragile until complete cover 

• 	 Going up the mountain - different vegetation communities and plant species 
designed to burn at different intervals and intensities. 

• 	 Adaptations 
• 	 vegetative (sprouters) 
• 	 seedling establishment (seeders - dispersed or stored) 
• 	 dual 

• 	 desire to burn - bark types, pyrogenic flowering & seeding 
• 	 fauna 
• 	 changes to structure or layers of vegetation – changes habitat & species 

favoured. 
• 	 sparse understorey initially favour species that prefer open habitat 
• 	 3 – 5 years dense understorey means balance of habitats is reversed. 

• 	 animals have a variety of ways of surviving fire 
• 	 those that can, move into patches of unburnt country – wet gullies 
• 	 animals return when environment meets their needs for food and shelter 

(habitat) 

2. Fire effects on our cultural heritage 
• 	 Indigenous - different approach & attitude to fire. Sites of significance ravaged 

by fire for thousands of years. 
• 	 Non Indigenous 

• 	 fire reveal evidence past landuse - mining (race lines, mines, sluicing 
operations) 

• 	 history of grazing & recreation represented in number historic huts that 
have been damaged or destroyed by fire. 

• keep heritage alive through telling stories and interpreting landscape or 
site. 

3. How we “manage” fire - fighting a wildfire can be as complex as fighting 
a war. 

• 	 fire history of the Alps 
• 	 where & why the fire started (summer weather patterns, dry lightning strikes & 

extended drought) 
• 	 fire behaviour (topography, fuel type, loads & moisture, climate) 
• 	 Incident Control Structure - Operations, Planning & Logistics (partnership 

between numerous government agencies & volunteers) 
• 	 fire management techniques & terminology (fuel reduction burn, backburn, 

control line, indirect & direct attack) 

4. Most native plant species and habitats will regenerate successfully
without human intervention.  In some situations though active 
intervention will assist rehabilitation and reduce long term risks to our 
natural & cultural environments. 

• 	 Active rehabilitation will allow natural vegetation to recolonise bare areas free 
from further disturbance. 

• 	 Risks to values 
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• 	 erosion and sedimentation through fire suppression activities & loss 
vegetation cover - water quality & biodiversity 

• 	 visitors & other park users through trampling, pilfering, vandalism - 
biodiversity & cultural values 

• 	 alpine grasslands evolved without large herbivores and hoofed animals 
(farm pastures selected to grow & respond to grazing) 

• 	 invasion of pest plants & animals - biodiversity & landscape values 
• 	 damaged assets & visitor facilities - visitor safety & enjoyment 

Cultural Heritage of Natural Areas - Treasures that will not grow back 
Ray Supple’s presentation notes 
Unique building and working adaptations, and seasonal use of the high country, 
characterised European use of the alpine area. Topography had a great influence on 
movement through the area. Routes were pioneered by Aborigines and used by 
pastoralists, miners, loggers, bushwalkers, engineers and park managers. The natural 
resources — pasture, gold and other minerals, timber, water, and indeed snow and 
scenery — have stimulated waves of settlers and transient users that have combined to 
give the alps a rich and unique heritage. 
Fire is part of that heritage with the recent fires burning an area comparable to the 1939 
Fires 
Major historical themes represented in the alpine region 

Living in remote areas 
• 	 Settlement sites, huts, mustering yards, fences, stock routes and watering points associated 

with pastoral, mining, scientific research, recreation. 
• 	 Pastoral history represents a unique high country variation of a way of life and a period of 

economic and social development.  The community has a strong emotional attachment to this 
heritage. 

• 	 40 or approximately 20% of the estimated about 200 huts east of the Hume Highway have 
been destroyed. 

• 	 The fire has reaffirmed the difficulty of living in the alps and the remaining huts have 
increased in importance 

Mining 
• 	 Mining heritage, in the form of sluiced and dredged rivers and streams and remote quartz reef 

mines, records the tens of thousands of individual labours performed by miners.  Their efforts 
are etched in shallow shafts, tunnels, sluicing works each of which holds a story of hope, toil, 
frustration, desperation, disappointment or excitement.  

Accessing & appreciating natural treasures (Scientific Research, 
Conservation and Park Management) 
• 	 The history of alpine science, although not popularly recognised, has informed our 

fundamental principles of land management.  Experimental and monitoring sites of historic 
importance reflect the history of research. 

• 	 A strong tradition of conservation, activism and dedication has created the park and seeks to 
maintain its values; 

Recreation 
• 	 Inspirational landscapes, lookouts, historic access routes, walking tracks and ski trails. 
• 	 Government-built historic accommodation and resort complexes, e.g. Mt Buffalo Chalet  
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• 	 Park infrastructure designed to enhance the visitors stay and to educate, assist, protect, rescue 
and manage them in the fragile and sometimes dangerous environment of the alps; 

Principles for successful tourism at heritage places 
• 	 Recognise the importance of and look after heritage places 
• 	 Develop mutually beneficial partnerships 
• 	 Incorporate heritage issues into business plans 
• 	 Invest in people and places 
• 	 Market and promote products responsibly 

Post fire rehabilitation process for heritage places: 
• 	 Assess sites 
• 	 Identify rehabilitation and site survey work required 
• 	 Restore damaged places, protect exposed places and if appropriate provide access. 

SOURCES OF HERITAGE INFORMATION 

References: 
• 	 Babette Scougall (editor), Cultural Heritage of the Australian Alps, Proceedings of the 1991 

Symposium (Jindabyne). AALC 1992. 
• 	 AALC, 1996, A Bibliography of Oral Histories on the Australian Alps, Annotated 

bibliography of 465 recorded oral histories from people associated with the Australian Alps. 
Sue Hodges. 

• 	 Graeme Butler and Associates, Victorian Alpine Huts Heritage Survey, Detailed heritage 
assessment of about 110 huts in the Alpine National Park, Victoria. for AALC, 1996.  

• 	 Tom Griffiths and Libby Robin, December 1994, Science in High Place, Report on the 
cultural significance of scientific sites in the Australian Alps. (see also Natural resources 
section), AALC. 

• 	 Australian Heritage Commission Bibliography Series - Cultural heritage of the Australian 
Alps  No.9, 1993.  

• 	 Argue, D., April 2000, Cultural Heritage Research and Implementation Strategy, AALC 
• 	 Macdonald, P., & Haiblen, J., December 2001, Mountains of Science; a thematic 

interpretation strategy for the scientific sites of cultural heritage significance in the Australian 
alps; AALC. 

• 	 LRGM – Services, April 2002, Australian Alps Mining Heritage Conservation & 
Presentation Strategy, AALC. 

• 	 Janet Mackay & Associates (editor), 2002, Celebrating Mountains; proceedings of an 
international year of mountains conference held at Jindabyne, November 2002, AALC 

• 	 Australian Heritage Commission & CRC for Sustainable Tourism, 2001, Successful Tourism 
at Heritage Places; a guide for tourism operators, heritage managers and communities, 
Canberra. Also available online at 
http://www.ahc.gov.au/explore/tourism/guide/pdf/guide.pdf 

• 	 Griffiths, T., 2001, Forests of Ash; An Environmental History, Cambridge University Press 
for the Museum Victoria, Melbourne. 

• 	 Sullivan, S., & Lennon, J., 2002, Cultural Values of Kosciuszko National Park, in the Interim 
Report of the Independent Scientific Committee on the assessment of values of the 
Kosciuszko National Park, NWS NPWS. 

• 	 AALC, 1999, Heritage building training for staff of the Australian Alps, Report based on a 
course introducing field staff to key principles, skills and information required for 
conservation of heritage buildings in the high country. 

• 	 Jane Lennon and Associates, International significance of the cultural values of the 
Australian Alps, AALC, 1999. 
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• 	 Cultural Heritage Services Division, NSW NPWS, 1998, Guide to Building Conservation 
Works, Describes major aspects of conservation of a range of vernacular buildings typical of 
those found throughout NSW. 

• 	 AALC, 1997, Trash or Treasure: Workshop proceedings, Proceedings for a workshop for 
field staff of the Australian Alps to develop skills to identify, assess and protect cultural 
landscapes. 

• 	 J. Lennon and Associates, Cultural Landscape Management Guidelines, Guidelines for 
identifying, assessing and managing cultural landscapes in the Australian Alps national parks. 
for AALC, 1996. 
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Attachment 5: Additional materials for Zoe’s Quest 


Story devised to be used in Part 1 or Chapter 1 of the Zoe’s Quest - 
out of the ashes activity 

The Story of 

Zoe and Arthur 


This story and its characters are fictional. Any resemblance to real life 
people, both past and present, is purely coincidental. 

This story was written by the staff of Birrigai and Environment ACT. No part 
of the story can be reproduced without permission from the authors. 

September 2003 
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Arthur 
Of all the places on this earth, the one that Arthur Campbell knew and loved 

best was Gibraltar Farm. Over 2000 hectares, the farm sprawled along a fertile 
valley floor and was cradled on three sides by a magnificent range of mountains 
still covered in native scrub. The moods of these mountains would change a 
dozen times every day, from bright and inviting to dark and brooding. Sometimes 
in winter they sparkled under a cover of that magical substance, snow. 

Arthur knew the farm so well as he had spent most of his life there, being 
born in the farmhouse around 76 years ago. When he was young, the mountains 
seemed to call him daily to explore their mysteries. 

This love of adventure and exploring was encouraged by Arthur’s Aboriginal 
friends. Arthur’s father had allowed the Aborigines access to the farm to hunt in 
their traditional ways. The aboriginal boys showed Arthur special places, 
ceremonies, bush tucker and medicines and rocky caves where their ancestors 
had sometimes camped. They taught him how to track native animals and to take 
only what he needed from the environment. 

Rather than forbid this unusual friendship, Arthur’s father encouraged it as 
he recognised the terrible injustices the Aboriginal people had suffered at the 
hands of white people. He could see that they had built up a deep and complete 
understanding of the land over thousands of years and he wanted Arthur to learn 
some of this and eventually take over the farm and run it in a way which ensured 
its sustainability. Arthur and his three sisters attended the local Gibraltar school, 
but more often than not he was out getting his education from the natural 
environment and from his friends. 

The Farm 
Unlike all his farmer neighbours, Arthur’s father had not cleared most of 

his property to graze sheep, because he understood the importance of the 
natural vegetation in keeping his creek clean, in providing him with fresh air and 
in holding the soil together. He also loved the Australian plants and animals and 
hated to destroy them. 

In the summer of 1939 an event took place in the valley and beyond which 
rocked the whole community. After two years of withering drought, a dry lightning 
storm in the adjacent mountains had ignited the scrub, starting a ferocious, 
unstoppable wildfire that swept through the place like a tornado. 

Arthur and his family managed to save the farm and some stock but the 
surrounding native bush was severely burned. The blackened trees and dead 
wildlife depressed Arthur, but his Aboriginal friends told him the bush would 
recover. Sure enough, within a couple of weeks, tiny shoots appeared, seeds 
started to grow and animals came back. After a few years, the only reminders of 
the fire were a few blackened tree trunks. It was like a miracle to Arthur how 
completely the bush recovered. 

Robert and James 
When he was twenty five, Arthur met Ellen, his future wife, at the Tharwa 

dance. Ellen’s family came from the south coast, near Tathra. Once they were 
married, Arthur brought Ellen back to the farm to live with his mother, father and 
sisters. Arthur and Ellen gradually took over the running of the farm. 

They had two sons, Robert and James. Both boys went to boarding school 
in Canberra while Arthur and Ellen continued to manage Gibraltar Farm. 
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Life on the farm was generally pretty hard and Arthur had to provide for his 
family by clearing the land to grow crops and raise sheep. A few times they 
contemplated selling up for a much easier life in the suburbs. But deep down, 
Arthur knew it would have to be something pretty major that would eventually 
move him off the land he knew and loved so well. 

The family managed to take a few brief holidays to the coast and even went 
overseas once but did not leave the farm for long. 

After leaving school, Robert stayed in Canberra, married Sue and they had 
a lively girl called Zoe. Wishing to keep the family bonds close, Robert and Sue 
visited the farm most weekends with their daughter. Later when Zoe was old 
enough to visit on her own they would drop her off for weekends and school 
holidays. This was a blessing to Sue and Rob as their work kept them very busy 
and they were grateful to Arthur and Ellen for providing such wonderful company 
for Zoe. 

Jim was always very busy, devising new ways to make money. Every time 
he made contact with the family he was doing something different, usually selling 
something - trees, insurance, postcards, even cars. Arthur reckoned he could sell 
snow to the Eskimos, he was such a natural persuader and talker. Yet he 
seemed to quickly get bored with his projects and would move on to the next one. 
The same had happened in his relationships and as a result he had never 
married. In the past Jim showed no particular interest in the farm whatsoever. He 
was a town boy and knew little of farm life or the bush. 

Zoe 
On the surface, Zoe was pretty much like most other twelve year old school 

girls; she liked the latest bands and collecting their CDs, she played sport at 
school, was a SRC rep and she was popular with a small but tight knit group of 
friends. Zoe wasn’t the school brains but she was pretty good at art, poetry and 
science. 

Zoe grew up in the southern suburbs of Canberra in full view of the 
Brindabella Ranges. 

She had spent many of her holidays and weekends with Grandad and 
Grandma on their farm at the base of those mountains. And that’s where the 
difference was. Zoe’s understanding and love of the natural world was far greater 
than most other kids of her age because of Arthur, Ellen and the farm. Arthur in 
particular had taken the time to introduce her to the bush and all its treasures, its 
wildlife and its secrets. Zoe felt special because it was just her and him exploring 
the bush together. He showed her how to look for witchetty grubs and when to 
dig for yam daisy roots. She learned which gum tree leaves smelled strongly of 
peppermint and were able to unblock a stuffy nose and heal wounds. Arthur took 
Zoe to his special childhood places like caves, hollow trees, unusual rock 
formations and water holes to swim in. Zoe watched for every change in the land 
and the plants and animals that lived there. She drew up a special map with all 
her discoveries marked on it. 

Zoe treasured these times with Arthur and loved the farm and its natural 
environment. Whenever Grandma Ellen was nursing a sick, injured or orphaned 
animal, Zoe was by her side. Ellen was a whiz at raising anything from magpies 
to wombats and had even nursed a rare brush-tailed rock wallaby back to health 
after an attack by a feral cat. 
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Two years ago Ellen had tragically died, leaving Arthur lost and lonely. He 
seemed to lose his enthusiasm for the farm and for life in general after that. 
Robert, Sue and Zoe visited more often hoping to reduce the loneliness. It 
worked to some extent as Arthur always cheered up whenever he took Zoe to his 
favourite spots on the farm. 

Even Arthur’s second son Jim called in to visit him more often than usual.  

The Fire 
On January 18th another life-changing event occurred, similar to the one 

in 1939. It was the same destructive element, fire, showing its supremacy over 
humans. 

Very little was spared. The landscape was once again reduced to 
blackened stumps, exploding rocks and bare vulnerable ground, surrounded by 
an eerie stillness. The bush had gone quiet, unpunctuated by the sounds of 
animals moving about in search of food. Charred dead animals lay on their sides, 
bloated with gas. The few kangaroos that did survive looked footsore and dazed. 
The occasional snake or lizard searched desperately for meagre morsels of food. 

When Zoe heard on the radio that Gibraltar Farm had gone up, she 
wanted to rush out immediately to see if Pop was okay. However it was not 
possible to get out there due to road blocks and fire fighting equipment. Pop had 
phoned them shortly afterwards to say he was alive, but only just, and that his 
place had been badly damaged. 

Zoe’s own experience that afternoon in her suburban Canberra home was 
frightening. The sky grew blood red, then black. Burning leaves fell from the sky. 
Smoke and soot stung her eyes as the wind grew stronger every minute. Her 
parents filled the gutters with water, hosed down the house walls and waited, 
tense with anticipation and fear. Three streets away, houses were burning. It 
seemed unbelievable, like a dream, yet it was terribly true. Zoe was desperate for 
Pop, imagining him out at the farm, fighting this on his own. Unbeknown to Zoe, a 
few fire trucks were at Arthur’s, making a stand with him to save some of the 
farm. 

As soon as it was safe, Zoe and her parents rushed out to the Farm. The 
trip out was bad enough with blackness and devastation everywhere.  

Most of Arthur’s sheep and cattle were dead, there was no pasture for those 
that were left, two sheds were gone and all his fences destroyed. When they got 
to the farmhouse, their heart sank as it was little more than a burnt out shell, 
barely liveable. Unspeaking, and in a state of shock, they wandered through the 
place trying to picture the house as it used to be and searching for unburnt 
treasures like photographs and maps. Outside, Zoe looked for a few of her old 
friends - Scruff the kangaroo with one floppy ear that frequented the area before 
the fires and Jackie the magpie that regularly nested in a nearby tree. Sadly, they 
were not to be seen. Zoe desperately wished they had managed to escape and 
were off somewhere uninjured and safe. She made a small trilling sound as if to 
call Jackie, then waited expectantly. Nothing.  

Yet she did not give up hope about the place returning to normal one day. 
She remembered Arthur’s stories of the 1939 fires which were as bad as the 
ones in 2003. As a boy Arthur had watched the birds return, the trees grow new 
leaves, the grass trees sprout huge flower spikes as if they thrived on a good fire, 
the kangaroos returning to feed on the green grass which resprouted quickly. 
She had hope for the future despite the destruction before her.  She closed her 
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eyes and pictured herself at the farm in a year’s time with green plants, wildlife, 
the creek full of life. To help it along a little Zoe was already planning where she 
would start planting native trees and shrubs.  She knew a seed collector who 
could help her get them growing. This was going to be exciting. 

Fighting the fire had almost cost Arthur his life. He had decided to stay and 
defend the property but he didn’t anticipate the strength and ferocity of the wind 
and the heat and height of the flames. 

A chill swept through Arthur’s bones as he considered his own death. He 
felt vulnerable, defeated and very old and tired. Arthur knew that, like in 1939, the 
bush would eventually recover but this time, would he recover? 

Creek Creatures 
Duration: Two hour activity 

Aim:  Students do these activities to gather information about the natural environment on 

Arthur’s farm. This information will be useful to Zoe to try and persuade Jim not to 

develop it but to keep the farm in its natural state.
 
Venue: Tidbinbilla River and environs around BBQ area for Creek Creatures activity. 

Black Flats Dam and Kangaroo Car Park for Animal Survival Activity 

When: Day two of camp. If two groups then rotate activities.  

Context: Students have just met Uncle Jim through a dream sequence and they learn that 

he is planning some development soon,  possibly at Gibraltar Farm after he buys it from 

Arthur. Students then do an outpourings on paper to write down ideas about what is 

happening in the story so far. 

Analysis and Action Plan 
Discuss with students: 

All characters have different perspectives about what should happen to the farm, i.e. 

• Zoe wants the farm to stay in its natural state  
• Jim sees it as an opportunity for the future and a job  
• Arthur sees it as a burden and a sad place  
Do you think Zoe would be happy with Jim’s vision?
 

Does Arthur know what Uncle Jim has in mind?
 

For the farm to stay in its natural state as Zoe would like it, what information do you 

think she might need, to prepare a persuasive argument for Arthur and Jim?
 

Is it valuable in its natural state i.e.  

- value of creek to the catchment – clean water 
- homes/habitats for local creatures  both in and around creek 
- cycle of life  occurs in natural areas 
- beauty of the bush  - natural areas have aesthetic value, good for restoring the soul. 
- fire is a natural part of the cycle of the Australian bush and the bush will regenerate. 

“Let’s imagine that we can actually help Zoe in the story. We have some great activities 
we can do in groups which will give us information which could be useful to the 
characters in the story, especially Zoe. We can use Zoe’s map of the land to help us”. 
Get out map of Gibraltar Farm. On the map there is marked the river, the woodland the 
grassland, ant or termite mound, granite tors, beautiful natural areas with poems and 
drawings describing them. 
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Identify and discuss these areas on the map. 

Divide into groups to conduct activities. Some of these activities may be done, not all. 


Activity 1 Creek Creatures (and Water Testing) 
This activity is divided into two sections 1a) water testing where students test the pH, 
conductivity, temperature and turbidity and section 1b) where students catch and identify 
aquatic macroinvertebrates. 
Themes: 
• 	 Regenerative quality of creek after fire 
• 	 Value of creek to the catchment  
• 	 Homes for local creatures 
• 	 Many life cycles occur in creeks 
Aim: To gather evidence for Zoe on the above themes  
How : Conducting scientific tests on the water to gauge the creek’s current water quality 
by and using macroinvertebrates as bio-indicators. Catching a wide variety and number of 
aquatic macroinvertebrates  in the creek to show it hasn’t’ been totally destroyed by the 
fires. 
Equipment: 

-	 pH testers 
-	 conductivity testers  
-	 thermometers 
-	 turbidity tubes  
-	 small containers e.g. old margarine tubs 
-	 camp booklets to record results 
-	 buckets 
-	 scoops 
- macroinvertebrate identification charts 

Ask students what they can already tell me about creeks and water that may help Zoe.  
Ideas: 
• 	 provides water for surrounding wildlife to drink,  
• 	 provides water to surrounding plants i.e. some large trees here may have roots which are 

many metres long and actually go into the creek,  
• 	 provides a habitat for aquatic animals and plants 
• 	 creeks are part of larger catchment areas which may flow into water storage areas for humans 

and eventually flow into the sea. 
Ask students where this creek comes from i.e. its source and where the water in it will 
end up. This will get them thinking about catchments and the need for catchments like 
this one to provide clean water for people and animals to drink. 
But is this water clean? Look at the water. Does it look clean?  After a major fire has 
passed through the area, what effects would it have on the creek? (Ash, soot, soil would 
be washed into creek, more sunlight shining on creek due to plants shading it being burnt, 
if more light getting in does that raise the temperature?  Will this affect the amount of 
Oxygen in the water? Will this affect the ability of creatures to breathe in the water? Will 
it kill some creatures? Will this change the pH i.e. make it more alkaline)  
Would you expect it to be clean and pollution free? Why/why not? 
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Sometimes you can’t tell just by looking at the water because some things may be 
invisible or dissolved in the water. Perhaps the equipment will help us tell that. 
If Jim builds his development here do you think the creek quality will improve, decline or 
stay the same? Why? 
As well as measuring water quality with equipment, you can also find out about the water 
quality by looking at what lives in the water i.e. some creek animals are very sensitive to 
pollution and if the creek is healthy, we are more likely to catch a wide variety of creek 
creatures. If we catch lots of different creatures in the creek ,we can also show Jim that 
creeks provide habitats for many different animals despite the effects of the fires.   
We have some scientific equipment here to find out about this creek, the water in it and 
the creatures living here.  

Activity 1a) Water Testing   
What sorts of pollution can be in a creek?
 

Answer = salt, soil, animal droppings, dead animals, chemicals, minerals. 

With this creek there is also silt and ash. 

We will be doing four tests: 
1. Testing for salinity or electrical conductivity 
Salt occurs naturally in the rocks and soil. Salt can get into water when land is cleared 
and the water tables rise bringing salt with it. So if Jim were to clear the land for houses, 
do you think salinity will increase? Discharge of sewage effluent can increase salinity.  
Too much salt in the water can make some plants and animals die.  
How to use the equipment: 
This probe measures salt and other minerals in the water.  

When the probe is put in the water, the salt conducts electricity between the two probes. 

The more salt, the more electricity that goes between the two probes. 

To measure electrical conductivity, turn the probe on and place it in a bucket of water you 

have collected from the creek. Leave it there till the reading stabilises then read it.  

Turn off the probe. 

Record the results in your journals 

Immediately after the fires and for about four months after, salinity was higher than 

normal in the creek. 

2. Testing for pH 
pH is a measure of the acidity or alkalinity of the water. Soil can also be acid or alkaline. 
Vinegar is an example of an acidic substance while lime and egg white is alkaline.  
pH is measured on a scale of 1 - 14 with 7 being neutral.  
The best pH for most organisms in Australian freshwater is 6.5 - 8.2.  Changes in pH 
outside this range will reduce the variety of species as the sensitive organisms disappear. 
Different pH levels can be caused naturally i.e. limestone catchments contain slightly 
alkaline water whereas basalt and sandstone areas and in forested areas where water 
drains through leaf litter, the water is slightly acidic. Also during peak periods of 
photosynthesis, CO2 levels in water will decrease resulting in an increase in pH. Humans 
can affect pH e.g. urban runoff or runoff from pine forests, runoff containing pollutants 
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such as detergents, pesticides fertilisers can affect pH. If Jim builds houses and streets 
here will urban runoff change the pH of this creek and affect what animals can live here? 
How to use the equipment 
Explain how to use pH probe/ pH paper. If paper, tear off about 2cm of paper from the 

roll and put the rest away. Collect a sample of creek water in the test tube and place the 

paper in it. Count to 60, then remove the paper and compare its colour to a coloured scale 

with numbers next to it. Read the number next to the colour that best matches the colour 

of the paper. 

If using a probe, remove cap, turn it on, pace it in a container of creek water. Read probe 

after the number stabilises. Turn off probe. 

After the fires the creek became more alkaline but is returning to around neutral. 

3. Testing for cloudiness or muddiness - turbidity 
Floating particles such as soil particles, floating algae and broken up plant material can 
make creek water cloudy. The first rains after the fires washed a lot of oil and ash into the 
creek making it very cloudy. Most has settled. Cloudiness can limit the amount of light 
getting to water plants. Plant growth may slow down affecting the animals that depend on 
them for food and shelter. It can also reduce the amount of Oxygen going into the water. 
Floating material such as silt can land on the eggs of creatures like the threatened two-
spined blackfish which lives in streams in the mountains around here, and smother them. 
It can also clog gills of fish and macroinvertebrates. Turbidity can be caused by soil 
washed off surrounding land during rain. This can increase when humans clear or 
overgraze the land. 
How to use equipment: 
Turbidity is measured using a long clear tube with wavy lines on the base of the tube. 
Water from the creek is slowly poured in the tube till the three wavy lines can no longer 
be distinguished as separate lines. The number on the outside of the tube is then read.  If 
the level is between numbers, read the number below the water level. For this type of 
creek we can expect turbidity to be around 25 NTU. 
turbidity upstream of this site was 15 and 30 downstream. 
4. Testing the Temperature 
Water temperature is the measure of the degree of hotness or coldness of the water. 
Temperature has a big influence on biological activity and growth of water creatures. It 
affects the rate of photosynthesis, the metabolic rate of animals and the amount of oxygen 
in the water and the sensitivity of organisms to poisons, parasites and diseases. The two-
spined blackfish will not lay eggs till the water temperature rises to 16 degrees Celsius. 
Temperature is affected by many things including turbidity, time of day, depth, flow.  
How to use the equipment: 
To measure temperature accurately, collect some water from the creek in a container, 
hold the thermometer in the water for 1 minute. Read the temperature while thermometer 
is still in the water.  
In May the temperature upstream and downstream of here was 15 Degrees Celsius.  
 A group has been monitoring this creek for a long time before the fires and since the 
fires.  
Before the fires the results were quite stable with very little difference between results 
from month to month.  
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However, since the fires, results have been very unstable. Conditions in the creek, 
particularly turbidity can change quickly after rain. This is of course due to increased 
amounts of soil washing into the creek as there are very few plants to hold the soil 
together. 
Once you have all these recordings we compare them to the reading for this creek before 
the fires. It was actually a pretty healthy creek. If they are pretty close, then we know its 
getting back to pre-fire health. Then Zoe can show Jim that the creek is pollution free, 
relatively healthy and therefore a very important part of the catchment. Remember this 
creek water flows into Paddys River, the Murrumbidgee then the Murray River so people 
at the end of the line in South Australia have to drink this water. If it starts off clean it 
stands a better chance at the other end.    

Activity 1b) - Catching Creek Creatures 
Remember I told you that we could also work out the health of a creek, i.e. the health of 
the water and the ecosystem by the number of different creatures called aquatic 
macroinvertebrates living in it.  Aquatic macroinvertebrates are animals without 
backbones, are visible to the unaided eye and spend all or part of their life cycle in water, 
e.g. worms, insects like dragon flies, caddis flies, mayflies and also crustaceans like 
snails and yabbies. We’ll call these macroinvertebrates, creek creatures.  

We can use creek creatures to gauge the health of a creek because different species have 

different sensitivities to pollution.  In highly polluted waters only the most tolerant bugs 

survive but in clean water all species survive resulting in a greater variety of species. 

Also these creatures spend most of their time and life cycle in the water. For some
 
creatures like the caddis fly, this can span up to two years so if we find an adult caddis fly 

here it tells us the creek has been healthy for the two years at least.  

This large variety of creatures we catch will also add to Zoe’s evidence for this creek
 
being a home and habitat for animals. This creek is vital for the life cycles of these 

animals as they all spend most of their life cycle in this water. Without it they would be 

dead. Using this equipment they are pretty easy to catch. Demonstrate appropriate use of 

nets i.e. treat nets carefully. 

In small groups of four, fill your bucket with clean creek water. Use your scoop net to 

sample in different parts of the creek i.e. in edge vegetation, riffles, pools and under and 

around large rocks and logs. Return over rocks in the creek bed and look for creatures 

clinging to them. Replace rocks where you found them
 

Sample for ten minutes, putting then in a bucket, then catch them in a small scoop then 

spoon. Use magnifier to get a closer look.  Identify animals using Identification chart. 

Each animal has a number. You need to add up the numbers to get a total. From this 

number you can and work out the health of the creek.  

Record results in your camp booklet 

These creatures are quite fragile so treat them with care while catching and identifying 

them. Carefully put them back afterwards. 

Analyse results to determine if the creek, its water and the plants and animals are healthy. 

If yes, then this is good evidence for Zoe. If Jim decides to develop this land, the creek 
and all its plants and animals could suffer if his development is done without thinking 
about the effects on the natural world. 
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Fireworks 
Duration: 2 hour activity 
Venue: Birrigai camping spot by the creek 
Aim: An activity investigating plants, fire and the connections between the two. 
Equipment and props: 
• Photos of the firestorm, 
• Photos of shooting and sprouting and regrowth in creeks and on grass trees 
• matches  
• selection of different sized twigs, branches sticks collected by students  
• buckets of water 
• shovel to put out fire  
• pencil and camp booklets 
• white board 
• potting mix  
• wattle seeds (Acacia melanoxylon or dealbata), 
• Banksia and/or hakea cones 
• tin can 
• tongs 
• pots 
• labels (these can be wooden icecream sticks),  
* Preparation before the activity: soak some wattle seeds for 24 hrs in water which has 
boiled. 
Discussion: 
Remember we are looking for evidence that may help Zoe in her quest to keep Gibraltar 
farm in its natural state. The following activities will help us to understand fire a little 
better and its connections to Australian plants. 
If we can collect evidence for Zoe to prove that the bush can recover after fires then no-
one would be able to use the excuse that the fires killed everything, therefore we may as 
well bulldoze everything. 
Discuss fire and Jan firestorm: 
Firstly a little about the Jan 18th 2003 fires and their effects on the landscape around us.  

About 99% of this area was burnt. It was a very fast, hot and intense fire. Eyewitnesses 

report flames 50 metres into the air, fire balls, fire tornadoes and sounds like a jet taking 

off. It was very destructive, burning almost everything in its path. Associated with the fire 

was a fierce wind, which was generated by the fire. This fire was at the most extreme end 

of the fire scale. Most fires are not nearly as fierce as the one on Jan 18th. It was called a 

once in 100 year fire. 

Despite its ferocity, plants and animals did survive. On the way to the activity we can 

check out how they did this. 

Walk up towards the hills where the grass trees are flowering i.e. one grass tree has 37 

flower spikes on it. Briefly mention two main ways of plants surviving sprouters and 

seeders. Find examples of both i.e. grass trees, Eucalypts, wattles, weeds.
 
Activities at camp fire suite: 

Aim: Investigating fire - what it needs to burn and things that affect its behaviour. 
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Explain that in small groups, they are going to make and light a small fire that will burn 
for about 20 minutes. We will then think about fire and what it needs to burn and how it 
affects native plants. 
Rules around fires 
• 	 Walk zone only.   
• 	 Bucket of water nearby if you get burnt, put burnt bit in bucket for 10 mins 
• 	 No playing with burning sticks  
• 	 Follow directions of adults. 1 adult per fire group 
• 	 Collect wood from within the area bounded by the poles with yellow tops 
Students divide into groups of about five and are given 10 minutes to make and light a 

fire without too many helpful hints from adults.  

Sit students down around main campfire when they are alight. Discuss the questions that 

are in their camp journals: write them up on whiteboard. 

1. Describe what you see, hear, smell from the fire 
• 	 heat 
• 	 light 
• 	 yellow and orange flames  
• 	 ash 
• 	 smoke – when was there the most smoke? 
• 	 branches changed from wood to charcoal.  
• 	 crackling of fire 

2. What does a fire need in order for it to burn? 

Heat 

Fuel (twigs, 
branches, 
dry leaves) 

Air (Oxygen) 

It’s called the fire triangle. 

Think about what you did to make this fire. First you gathered fuel, then you arranged it 

so the air could get to all the fuel, then you lit the fuel i.e. gave it heat. 


3. What can change how hot/big a fire gets?
 

More fuel, more Oxygen( i.e. wind) , more heat( i.e. high temperatures)  


4. How do you put out a fire? Take away one of the things in the fire triangle. 

Extinguish all but the main fire with soil and water. 


Native Plants and Fire 
Aim: Australian plants have developed different ways of coping with hardships such as 
fire, drought and insect attack. 
Discuss 
Vegetation types and fire: 
• 	 Fires occurred naturally before humans, in Australia due to lightning, falling rocks causing 

sparks and volcanoes. 
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• 	 Australian plants have evolved with fire. As Australia separated from Antarctica, it drifted 
north and gradually dried out. Fires became more frequent. 

• 	 Some Australian plants can survive fire - ecosystems such as Eucalypt forests and woodlands, 
heaths, grasslands and melaleuca forests developed ways of coping with or surviving fire and 
other hardships like drought or heavy insect attack. Some plants actually need fire to release 
their seeds or to make them flower.   

• 	 Aboriginal people used fire like a tool. Fire regimes have been changed with the arrival of 
Aboriginal people who deliberately set fire to some areas to promote the growth of green pick 
which attracted game for them to eat.  

• 	 White settlers have also had an affect on fire patterns according to the thinking about fire at 
the time i.e. bulldoze and burn scrub 

Fire can affect plants  
Woody plants have two main ways of coping with fires as we have already seen on our 
walk here i.e. sprouters and seeders. 
1. Sprouters. Parent plants survive. Reproduction is from buds or root suckers or 
rhizomes(e.g. bracken fern) , underground or from epicormic buds above ground on 
trunks and branches (e.g. Eucalypts) 
Acacia dealbata (silver wattle) has the ability to sucker from rootstock after a fire. When 
a fire passes through, it may burn all the leaves of silver wattle and most of the smaller 
branches leaving only a few dead main branches and the trunk. Soon after the fire, leaves 
sprout from the roots which have been protected by the insulating properties of the soil  
Look for some plants which have resprouted from the rootstock after the fire 
Show images of eucalypts and grass trees which are sprouting 
2. Seeders/Non-sprouters. Parents die. Reproduction is from seed which is stored on the 
parent plant (perhaps in woody seed pods), seed stored in the soil, seeds come in from 
unburnt areas by wind, water or animals.  Some plants use both ways to survive. 
Show images of wattle seedlings which have all grown from seeds since the fires. Many 
weeds spring up after fires due to their seeds in the soil. 
Specific ways plants survive 
1. Tough seed coats 
Aim: Show how fire can break hard seed and cause them to grow 
Equipment: 
Some plants such as Acacias or wattles protect their seeds from fire and insect attack by 

having very tough seed coats. When a fire passes through, the seeds get just enough heat 

to start the seeds growing. This can be mimicked by soaking the seeds in boiling water 

before planting. This is similar to the effects of fire. 

Seeds can also be heated in a tin can by fire for a brief time.  

Ask why it may be advantageous to sprout straight after a fire? i.e. less competition from
 
other plants, rich ash bed with lots of nutrients. 

2. Ant attracting appendage 
Some wattle seeds have developed a small fleshy bit called an eliasoame attached to the 
seed, which is very attractive to ants. Ants will gather the seeds and its fleshy bits, take 
them to their burrows, eat the fleshy bits, then leave the seeds in their burrows. The seed 
coat is too tough for them to get into the actual seed. Seeds may lie dormant in ant 
burrows for years. When a fire does pass through, the seeds get just enough heat to start 
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them growing. It would be like Jack and the beanstalk when the wattles start to grow in 
the ant burrows. 
3. Protection of seeds from fire using tough woody seed pods 
Aim: Show how seeds are protected in woody capsules 
Equipment:  
• Banksia cones, hakea pods, eucalyptus seed pods,  
• long handled tongs. 
Discussion: 
Eucalypts, banksias and hakeas are three Australian plants that have their seeds in tough, 
woody seedpods. This protects the seeds from fire and insects.  
Some species of banksias (e.g. Banksia ornata) actually need fires to open the pods and 
release the seeds. The species of banksia that occurs naturally (Banksia marginata) here 
does not need fire to open but opens naturally to release the winged seeds. When a 
moderately intense fire passes through, seeds are protected in the pod.  

Activity: 
Students pass around the banksia and hakea pods examining their toughness  

Students place unopened eucalypt, hakea, banksia in the fire for a few minutes then 

remove them with tongs. Banksia may be left longer if it is tougher. They leave them to 

cool. 

Banksia and hakea pods will start to open 

Students write up results and use this as evidence that many Australian plants can survive 

fires. This is added to Zoe’s evidence. 

In small groups, students prepare three pots with seed raising mix and label each one i.e.   

Pot 1- wattle seeds - control group. Nothing is done to these seeds.  

Pot 2 - wattle seeds – soaked in boiled water for 24 hrs 

Pot 3 - wattle seeds - burned in fire 

Students plant a few seeds in each. 

Using the one remaining fire, students place some seeds in the fire in a tin for a few 

seconds. 

Students take the planted seeds back to school to monitor their germination i.e. students 

record when and how many seeds germinate and draw conclusions about the effects of 

fire/boiling on speed of germination and number of germinations. The results can be 

added to the information used as evidence by Zoe.   

Conclude activities with a summary of evidence collected for Zoe to use.
 

Web Of Life Game 
Aim: To experience the interrelationships of all plant and animals in food chains. 
Group Aim: To achieve a survival of animals that recreates the path that energy takes 
along a food chain. The result resembles a  food pyramid with a larger number  of 
herbivores at the base of the pyramid, fewer lower order carnivores and very few higher 
order carnivores at the top of the pyramid. 
Individual Aim: To take on the role of a particular animal and survive until the end of 
the game. 

OITO 03-115  Page 77 



            

 

  
 

 

 

  

 
 
  

 

 

 

Fire in the cycle of life: an ideas and resources kit for interpreting fire 
Parks Victoria for the Australian Alps Community Relations Working Group 

Objective: By the end of the simulation the students will: 
• 	 experience role playing different types of animals including being a herbivore and carnivore 

(lower and higher) or a natural element. 
• 	 understand the interaction between different types of animals. 
• 	 know a variety of tactics to stay alive, e.g. the herbivores need to gather food and water and 

then hide from the carnivores, rather than gathering in groups around the source of food and 
water. 

• 	 understand that there are more animals at the beginning of a food chain and that further along 
the food chain. Each link in the chain depends upon having a  greater number of living things 
to feed upon. 

• 	 understand the changing balance of the food pyramid and food chains and that if there are too 
many higher order carnivores, they will not survive easily as there is a limited amount of 
food. These food pressures, along with natural disasters such as disease, fire, drought and 
flood, exist in natural communities and help to keep the balance of life. 

• 	 understand the effect that European people had on changing the balance of life. Natural 
communities were easily destroyed by clearing the land, poisoning and shooting of animals. 
Thye introduced feral animals which competed with native animals and often preyed on them. 

• 	 be able to identify examples of each group of animals that would be found at Birrigai. 
• 	 be able to identify other natural events that affect the web of life. 
Vocabulary: herbivore, lower and higher order carnivore, natural communities, food 
chain, food pyramid, web of life. 
Equipment And Area 
Outdoors 2-3 hectares of field, bush and stream with definite boundaries which outline 
the area 
Life Ribbons 
• 	 Green for herbivores 
• 	 Red for lower order carnivores 
• 	 Yellow for higher order carnivores 
• 	 Blue for elements (natural disasters) 
• 	 Black headband for humans 
Food/Water Sources 6 wooden boards approx. 40 x 10 cms labelled food or water with 
different orienteering punches on each board 
Food/Water Cards each card labelled with 3 food/water 

i.e. FOOD FOOD FOOD 
WATER WATER  WATER 

Black/whiteboard with green, red, yellow and blue chalk 

Introduction 
Whole group focus seated in front of the blackboard outside in the area the game will be 

played in. 

The Web of Life game is a simulation of real life. It is like a play and everyone will be 

taking a role in it. It also has lots of action and is lots of fun. 

The game is about the  interrelationships between all plants and animals. Your aim is to 

survive until the whistle blows signalling the end of the game. The aim for the whole 

group is for the survival rate of the individuals to recreate a food pyramid. It is a game
 
about food chains. 
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Think of animals living at Birrigai now and before Europeans came. (Students volunteer 

examples and these are written on the blackboard in coloured chalk in the form of a 

triangle. Higher carnivores are placed high in the triangle in yellow, lower carnivores in 

the middle of the triangle in red and herbivores at the base of the triangle in green. 

Question the students what the different colours represent. 

Herbi- means plant in Latin and -vore means eater, so herbivores eat plants; carni- means 

meat in Latin. The lower order carnivores eat the herbivores. 

E.g.: spiders (eat) - moths – flowers 

Higher order carnivores eat both sets of animals below them. 

Eg: Dingoes – lizards – spiders – moths – flowers 

Examples of herbivores at Birrigai include: wallabies, kangaroos, bandicoots, mice, 

wombats, possums, rabbits, emus, moths, parrots, grasshoppers, butterflies. 

Examples of lower order carnivores: fox, currawong, lizards, echidnas, magpies, spiders. 

Examples of higher order carnivores: snakes, dingoes, eagles, feral cats. 

If you lived in the bush there would be other things that would affect your survival. What 

would they be? The elements or natural disasters including disease, floods, fire, drought. 


This is how the game works: Half of you will be  herbivores and will get 3 green life 

ribbons and a food/water card. To survive you have to  find 3 different food/water signs 

in the bush. Punch your card with the orienteering clip then go and find the next sign. 

To survive you need to keep at least 1 green life ribbon and have your food/water card 

properly clipped. 

About 1/4 of you will be lower order carnivores and you will get 2 red life ribbons. 

Where will you get your food and water from? From the herbivores (Warning no tackles 

or rough play) 

When a herbivore is tagged by a lower carnivore, s/he has to give up 1 green life ribbon 

(can’t tag the same person straight away, count to twenty and let them go). To survive 

you need to keep 1 red life ribbon and gather 3 green food ribbons from the herbivores. 

Higher order carnivores get 2 yellow life ribbons They can eat both herbivores and lower 

order carnivores. 

To survive you need to keep 1 yellow life ribbon and gather 3 green/red food ribbons 

(any combination)
 
The elements get 1 blue ribbon, can tag anyone and take 1 life ribbon. 

Demonstrate all roles in front of group using volunteers. 

If you lose all your life ribbons return here to the graveyard. If you have 1 life ribbon left 

you must stay in the game and try to stay alive until the  whistle goes. 

Timing: Herbivores go out first and have approx.15 minutes to find food and water signs 

before the lower order carnivores can go. They have about 10 minutes hunting time
 
before higher carnivores are let out. Finally the elements are let go and the first game
 
finishes after about 1/2 hour. When you hear the whistle blow 3 times, everyone must 

return here .
 
Boundaries: Define boundaries of game area. 
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Organisation: 1/2 group chooses to be herbivores. They line up, collect 3 green life 

ribbons and their food/water card and head out into the bush. 

Approx. 1/4 are lower carnivores, collect 2 red life ribbons, discuss tactics for catching 

herbivores (e.g. hunt in packs, but can only take 1 life ribbon from prey per pack) Head 

out when herbivores have had their free time. Less than 1/4 are higher order carnivores, 

only a few are elements. 

After approx. 30 minutes of play, the graveyard is filling up, finish game and students 

return for evaluation. 

Evaluation 
Whole group seated for discussion. 
If you were a herbivore and you have your card fully punched plus at least 1 green life 
ribbon, stand up. (count them)If you were a l.o.carnivore with at least 1 red life ribbon 
and 3 green food ribbons, stand (count). if you were a h.o. carnivore and have at least 1 
yellow life ribbon and 3 green/red food ribbons, stand (count). 
Discuss numbers that survived, food pyramid, the need for more animals at base of the 
pyramid to feed those above them. What would happen in real life if there were too many 
carnivores and not enough herbivores? Like the pyramids in Egypt, if you remove the 
blocks at the base, the pyramid will collapse. 
What strategies did surviving animals use to stay alive?(Herbivores hide? Carnivores 
stick around food/water signs and trap herbivores coming to punch their card? Carnivores 
hunting in packs? 
How many were killed by elements? What happens in real life? 
2nd Game 
Students take different role where possible, in particular swap herbivores and carnivores. 

A teacher plays the role of the human in the 2nd game, but only needs to call out student’s 

name to kill them and take all their life and food ribbons. (Why? Humans use guns, 

bows/arrows, traps, spears, no need to actually catch up to their prey. Discuss this before 

playing 2nd game, discuss clearing of land for farming, destruction of habitat, effects of 

hard-hoofed animals, pollution, disease, more fire, soil erosion, feral animals) 

Everyone now returns all their life ribbons to the right pile (teachers line up with arms
 
extended and receive different coloured ribbons), sort out who is playing what animal, 

hand out new food/water cards (new colour), start game. After approx. 1/2 hour blow 

whistle to finish. 

CONCLUSION: What was the impact of the human on the food pyramid? How did the 

animals feel when called out by the human?
 

Collect all food/water signs from the bush, pack away gear, collect any unwanted 

food/water cards. 
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Variation: Fire In The Web Of Life 
1. 	Play normal game of WOL involving  
• 	 Herbivores Food/Water Card            3 green life ribbons 
• 	 Lower Order Carnivores      need 3 green ribbons  2 red life ribbons 
• 	 Higher Order Carnivores need 3 green or red  1 yellow life ribbon 
2. Discuss patterns and maintaining balance in the WOL.  Give examples of too much or 
too little. 
3. 	 Discuss Elements and their potential impact on the WOL 
4. 	Play next game of WOL with the following changes 
• 	 Introduce ‘Cool –burn fire’   in Yellow Bib (ratio 1 cool burn per 10 herbivores) Cool Burn 

enters the game at the same time as herbivores. It can run through game collecting only food 
signs and bringing the to a box located near BOSS control centre (only allowed to carry one 
at a time). 

• 	 Also introduce ‘REGENERATION’ (the plants will grow back quickly after a cool burn) in a 
Green bib labeled ‘REGEN’ (ratio 1 regen per 20 herbivores). Regen enters the game with the 
lower order carnivores and returns the food signs ,one at a time to the bush. The purpose of 
this is to maintain food supply though causing an inconvenience to the animals. 

• 	 Return and discuss the impact of a cool burn fire in the forest. “I couldn’t find food to start 
with” “it wasn’t in the same place” etc 

5. Play final game of WOL replacing Cool Burn with –Hot Burn (select a fit fast    
student) 
• 	 Hot Burns in Red Bibs (ratio 1 hot burn per 10 herbivores) enters the game with the 

herbivores. 
• 	 Hot burn can tag animals and take one life ribbon from them 
• 	 Hot Burn can carry 2 signs at a time (either Food or Water) back to the box located near 

BOSS. 
• 	 Regen enters the game with the lower order carnivores and returns the food signs ,one at a 

time to the bush. 
• 	 Return and discuss the impact of a Hot Bushfire on the WOL 
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Attachment 6: extracts from Discovery Theme Kit Living
with Fire NSW NPWS 2002 
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Attachment 7: extracts from Bushfire Education Material 
for years 5&6 DNRE 1996 
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Attachment 8: extracts from After the Bushfire Teachers 
Kit NSW NPWS 1985 
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