
Wildfires in the ACT 2003:

Report on Initial Impacts on Natural Ecosystems

Amanda Carey

Murray Evans

Peter Hann

Mark Lintermans

Trish MacDonald

Peter Ormay

Sarah Sharp

David Shorthouse

Nicola Webb

Technical Report No. 17

July 2003



 
 

 
 

TECHNICAL REPORT 17 
 

July 2003 
 
 
 

Wildfires in the ACT 2003: 
Report on initial impacts on natural ecosystems 

 
 

Amanda Carey 
Murray Evans 

Peter Hann 
Mark Lintermans 
Trish MacDonald 

Peter Ormay 
Sarah Sharp 

David Shorthouse 
Nicola Webb 

 
 

ISSN 1320–1069 
ISBN 0642602158 

 
 

Wildlife Research & Monitoring 
PO Box 144 

Lyneham ACT 2602 
 

 
   
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Australian Capital Territory, Canberra 2003 
 
This work is copyright.  Apart from any use 
permitted under the copyright Act 1968, no 
part of may be reproduced by any process 
without the written permission from the 
Manager, Library and Information 
Management, Department of Urban Services, 
ACT Government, GPO Box 158, Canberra 
City, ACT 2601. 
 
Published by Environment ACT. A full list of 
reports produced by Environment ACT is 
given in the Appendix. 
 
Environment ACT Home Page: 
http://www.environment.act.gov.au 
 
All enquiries should be directed to phone 
number 132281 
 
This document should be cited as 
Carey, A., Evans, M., Hann, P., Lintermans, 
M., MacDonald, T., Ormay, P., Sharp, S., 
Shorthouse, D. and Webb, N. 2003. 
Technical Report 17 Wildfires in the ACT 
2003: Report on initial impacts on natural 
ecosystems. Environment ACT, Canberra. 
 
Printed on recycled paper 
 



 

Acknowledgements 
 
 
 
 
 
This report was prepared by the Wildlife 
Research and Monitoring Unit, Environment 
ACT.  The study was assisted with funding 
from the Natural Heritage Trust to 
Environment ACT. 
 
The team consisted of Trish MacDonald, 
Murray Evans, Mark Lintermans, Sarah 
Sharp, Nicola Webb, Peter Ormay, Amanda 
Carey, Peter Hann and David Shorthouse. 
 
Many thanks to Mark Dunford (GIS mapping 
and Quoll survey data), Mark Jekabsons and 
Ben Broadhurst (aquatic surveys), Darren 

Rosso, Steve Taylor and Karen Watson 
(fauna surveys), Will Osborne and Bill 
Woodruff for their assistance.   Various staff 
of the Parks and Conservation Service 
(Environment ACT) provided assistance.  The 
team thanks Don Fletcher for information on 
kangaroo densities, Jim Hone for information 
on pig numbers and Michelle Walter for 
information on feral horse numbers.  Isobel 
Balzer (Ecowise Environmental) provided 
information on fire severity mapping.  The 
team thanks Malcolm Gill for his input to the 
study. 
 

 
 
 
 
 
 
 
 

 
"The environment of the 

Australian Alps is conducive to 

periodic fire . . . fuelled by the 

copious eucalypt litter and with 

many species of flora rich in 

volatile oils . . . it is not surprising 

that the biota are variously and 

finitely adapted to particular fire 

regimes.  Given these facts most 

ecologists today accept fire as a 

natural and necessary 

component of these 

ecosystems." (Banks 1989) 

 
 
 
Tidbinbilla Nature Reserve, one month following 
the 2003 fires.
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Abstract 
 
 
 
 
The 2003 wildfires burnt 70% (164,914 
hectares) of the ACT including 90% of 
Namadgi National Park and Tidbinbilla Nature 
Reserve. The fires also affected the urban 
fringe and some natural areas within the city 
limits. The geographic extent and severity of 
the fires was unprecedented in the ACT and is 
likely to have significant short and long-term 
consequences for the natural ecosystems of 
the Territory. 
 
This report presents the results of flora and 
fauna surveys conducted by Environment 
ACT in the first few months following the fires.  
The aim is to document and assess the initial 
impacts of the fires to natural ecosystems. 
This study is not intended to be exhaustive in 
species examined, nor an in-depth research 
account of the fire-related impacts.  The 
results provide a snapshot of post-fire 
ecological conditions for future reference. 
 
The 2003 bushfires resulted in the near 
complete removal of ground vegetation over 
about 70% of the ACT.  Within the burnt area 
the impact on shrub and tree strata was 
dependent on local fire intensity.  The highest 
fire intensities were sufficient to remove or 
scorch tree canopies and large shrubs over 
about one-third of the ACT (83,452 hectares).   
 
Generally, the flora is showing regeneration 
(eg sprouting from rootstock or epicormic 
shoots) in all but the most severely burnt 
areas.  In these severely burnt areas, much of 
the canopy cover may not be replaced until 
tree seedlings mature (many years). The fires 
occurred during drought and the lack of 
rainfall prior to and following the fires may 
have affected the response of some species.  
Species that presently show no response may 
begin regenerating with adequate rainfall, 
particularly fire sensitive species that rely on 
seed following a fire event. 
 

The type and degree of response showed 
marked differences between species; from 
those with almost completely restored canopy 
such as Kurrajong, to those showing only the 
very first signs of shoots such as Snow Gum.  
Fire sensitive species such as the Black 
Cypress Pine showed no response at sites 
where the canopy had been scorched or 
removed.  However, significant stands of 
mature Alpine Ash have survived in areas 
where fire severity was low. 
 
Habitats for most mammals, reptiles, frogs 
and birds were considerably altered by the 
severity and extent of the fires.  The initial 
impact of the fires caused an apparent 
marked reduction in population sizes of most 
fauna species in these areas.  In general, 
short-term post-fire impacts on animals 
include lower availability of shelter (and 
increased predation), breeding sites and food. 
Surprisingly, a wide range of fauna was still 
present in the fire-affected areas three months 
following fire.  In the short to medium-term, 
habitat availability is expected to increase as 
vegetation regenerates. Some animal species 
benefit from post-fire vegetation succession 
and an increase in availability of resources 
such as tree hollows.  Corroboree Frog habitat 
was severely affected although the species 
has persisted in these areas and has bred 
despite fires coinciding with the breeding 
season.  
 
The major implications of the fires for ACT fish 
species are the threats posed by increased 
sedimentation of streams, particularly if the 
current drought conditions are not broken by 
good winter and spring rainfall. 
 
Wetland communities are often assumed to 
be ‘immune’ to fire though the impact of the 
2003 fires clearly demonstrate this is not so. 
In particular, the fires affected most of the 
Sphagnum moss bogs in the ACT.
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Ginini Wetlands recovery, two months after the fires 

Black Sallee with epicormic growth 
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Lignotuber regrowth 

Snow Gum on Mt Namadgi showing 
evidence of exposure to the current 
fire (blackening and new epicormic 
sprouts from the base) and a past 
fire (thin trunks coming from a single 
base, each of which began as basal 
epicormic regrowth from a previous 
fire). 

Snow Gum basal sprouts 
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1 Introduction 
 
 
 
 
 
 
 
1.1 Background 
 
In January and February 2003, wildfires burnt 
throughout Namadgi National Park, Tidbinbilla 
Nature Reserve and surrounding areas.  The 
geographic extent and severity of the fires 
was unprecedented in the ACT and is likely to 
have significant short and long-term 
consequences for the natural ecosystems of 
the Territory. 
 
To most people, wildfires leave what may 
appear to be a devastated landscape.  In 
ecological terms, however, fire can be part of 
a natural cycle and signals the beginning of a 
regeneration process, which may result in the 
same pre-fire ecosystem or something quite 
different.  Indeed, many plants rely on the 
changes brought about by fire to reproduce 
successfully and some animals rely on the 
temporary habitats created during post-fire 
succession of vegetation.  The changes 
brought about by fire also provide an 
opportunity for research to better understand 
our natural ecosystems. 
 
This report presents the results of flora and 
fauna surveys conducted by Environment 
ACT in the first few months following the fires.  
 
 
FIRE HISTORY 
 
Fire has always been a feature of the 
Australian Alps landscape and the Canberra 
region.  Prior to the arrival of European 
settlers the ACT region was subject to the 
impacts of lightning-strike generated wildfires 
and to the burning practices of Aboriginal 
peoples.  Anthropogenic fire and wildfire 
patterns for the Alps prior to written records 

are poorly understood.  There is no evidence 
that large-scale landscape burning was 
practiced by Aborigines in this area. 
 
Research into the fire history of the 
Brindabella Ranges by John Banks used a 
variety of techniques to ascertain the fire 
history, including physical evidence 
(dendrochronology, fire scars, regeneration 
events, growth pulses, wood chemistry and 
charcoal layers) as well as historical sources 
(Banks 1989).  Banks suggests that prior to 
the arrival of Europeans there were probably 
less frequent but potentially more intense fires 
in the forests.  Pryor identified a major fire in 
the Brindabellas around 1740 (Pryor 1939).  
With the arrival of Europeans ("always with 
matches at the ready") the fire regime 
changed to a much higher fire frequency (a 
5.5 fold increase) for the period 1850 to 1950, 
with a reduction in fire frequency after 1950. 
 
The fire history of any particular area can be 
extremely complicated.  The fire history map 
of the ACT (Figure 1.1) shows only the largest 
fires recorded in the ACT since 1920.  Many 
more fires occurred during this period, with 
less than 10% of the ACT land having no fire 
at all recorded.  Particular places may have 
experienced up to 10 fires of different 
severities during this period, whereas other 
areas may have only experienced one fire.  
 
The 1920 fire was severe and extensive.  
Lighter winds during the 1926 fire enabled it to 
be contained at a fire trail along the Tidbinbilla 
range.  The severity of the 1939 fire was 
exacerbated by the weather at the time (very 
hot days with low relative humidity and high 
winds), which resulted in spot-fires up to 
twenty-four kms ahead of the fire-front.  The 
1951-52 fire season resulted from lightning 



 

strikes and power line failures.  Again it was a 
severe fire weather year.  Over 20,000 ha of 
grasslands were burnt in ACT and NSW and 
145 ha of pine plantations.  The 1983 fire 
followed a severe drought and burnt the 
southern part of the ACT.  This was the last 
major fire in the ACT prior to the fires of 
Christmas 2001 and the landscape-scale fires 
of 2003. 
 
 
FIRES OF 2003 
 
Electrical storms on 8 January 2003 resulted 
in lightning strikes igniting five fires along the 
Brindabella and Bimberi Ranges - from 
McIntyre's Hut in the north to Mt Morgan 
(Kosciusko NP) in the south (Figure 1.2).  
Three of these lightning ignitions occurred in 
Namadgi National Park in the ACT (in the 
Bendora area, at Stockyard Spur and on the 
upper slopes of Mt Gingera).  By 16 January 
the fires had burnt approximately 7,000 
hectares in Namadgi NP. 
 
Extreme fire-weather on 17January, with very 
strong northwest winds (apparently gusting to 
well over 100 km/h), led to increased fire 
intensity. Over the next 36 hours more than 
100,000 hectares of ACT land was burnt 
(mostly National Park).  Following the arrival 
of milder southerly conditions on the evening 
of 18 January, a consolidated fire-front of 
lesser intensity continued to burn southward 
through Namadgi National Park and 
surrounding areas of NSW until mid February. 
 
Overall 164,914 hectares of land was burnt, 
comprising 70% of the ACT (Figure 1.2). 
 
Fire does not burn across the landscape in a 
uniform manner; fire intensity varies according 
to factors such as weather conditions, 
vegetation types, slope, aspect and fuel loads.  
This results in a mosaic pattern of burn 
severities across the landscape.  This report 
uses the following definitions of fire severity 
and intensity: 

Fire intensity is a measure of the energy 
generated by the burning of the fuels in the 
fire. 
 
Fire severity is a measure of the impact of 
the fire on vegetation. 
 
To assess the impact of the fires on 
ecosystems in the ACT fire severity was 
described for 4 levels. 
 
 

FIRE SEVERITY 
 
Very High Severity – Canopy completely burnt, no 
leaves remaining. 
High Severity – Canopy completely scorched, leaves 
brown and remaining on plants. 
Moderate Severity – Canopy partially scorched or 
unburnt, understorey burnt.  
Unburnt – No evidence of fire in canopy or understorey.   
 
 
Analysis of fire severity was carried out by 
Ecowise Environmental for the Cotter River 
Catchment, and extended to give the following 
assessment of fire severity across the ACT. 
 
 
Fire Severity Area (ha) % ACT land 
 
Very High Severity 35,157 15%  
High Severity  48,295 20% 
Moderate Severity 81,462 35% 
Unburnt  30% 
 
 
Mapping of fire severity in the Cotter River 
Catchment was undertaken by Ecowise 
Environmental, but at the time of writing this 
report, the maps were unavailable to 
Environment ACT.  Very High Severity burns 
generally occurred in those areas burnt in the 
extreme fire days of the 17-18 January 2003.  
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Figure 1.1  Fire history for the ACT 
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Figure 1.2  Extent of 2003 wildfires in the ACT and nearby NSW 
 
 
 
 
 
 
 



 

5 

1.2 Scope and objectives 
 
The geographic extent of this study 
encompasses the natural areas of the ACT 
that were affected by the 2003 wildfires.  It 
includes Namadgi National Park, Tidbinbilla 
Nature Reserve and adjacent woodlands and 
grasslands that were burnt.  In these areas 
this study examined the natural ecosystems, 
including vegetation communities, fauna and 
their habitats. 
 
The aim of this study is to document and 
assess the initial impacts of the fires to natural 
ecosystems. The area burnt in the January 
2003 wildfires is extensive (approximately 
1649 km2) and includes a wide diversity of 
plant and animal species and their habitats.  It 
is not practical or feasible to survey intensively 
this entire area and its ecosystems. 
Consequently, this study is not intended to be 
exhaustive in species examined, nor an in-
depth research account of the fire-related 
impacts. 
 
The results of this study provide a snapshot of 
post-fire ecological conditions and serve as a 
broad baseline against which the recovery of 
these areas can be monitored.  
 
 
OBJECTIVES 
 
The specific objectives for the study are to: 
 

1. Identify the extent and severity of the 
fires within vegetation communities, in 
particular communities at risk or that are 
habitat for fauna at risk; 

2. Determine the presence or absence of 
selected fauna species in a range of 
habitats and fire severity categories, 
particularly threatened fauna or fauna of 
conservation concern; 

3. Identify the initial response of plant and 
animal species (including threatened 
species and ecological communities) to 
an extreme fire event; 

4. Provide information to assist with the 
management of threats and 
impediments to the recovery of 
threatened species and communities; 

1.3 Characteristics of study area 
 
The fire-affected area in the ACT lies with two 
bioregions (Thackway and Cresswell 1995).  
The lower areas (which comprise the majority 
of the ACT) fall into the South Eastern 
Highlands.  The higher elevation areas in the 
south-western portion of the ACT, which 
include Namadgi NP and Tidbinbilla NR (and 
comprise the majority of the fire affected 
area), fall into the Australian Alps Bioregion.   
 
The ACT lies on the Southern Tablelands of 
south eastern Australia, and is characterised 
by a predominance of relatively high altitudes 
ranging from 450 to 1910 m asl, with the 
majority of land between 550 and 1100 m asl. 
 
The uplands area (above 800 m) of the ACT 
occur west of the Murrumbidgee River and 
consist of a series of steep parallel ridges 
separated by several stream valleys.  Soils 
tend to be shallow, stoney and erodible once 
disturbed.  Much of the uplands serve as the 
water catchment for Canberra and are  
covered by native forest and woodlands. 
 
The region experiences warm summers and 
cold winters. The annually variable rainfall is 
fairly evenly distributed throughout the year, 
with higher precipitation on the mountainous 
areas, sometimes falling as snow.  
 
 
1.4 Sites and timeframe 
 
The sites used in surveys (Figure 1.3) covered 
a wide range of vegetation types, from tall wet 
forests through woodlands to open 
grasslands, as well as the full spectrum of fire 
severity categories.  In addition to these sites, 
other sites surveyed for threatened fauna 
species or species of conservation concern 
are described in Chapters 3 and 4.  Surveys 
commenced on 3 February 2003, with detailed 
data collection commencing mid-February 
2003 and continuing until the end of May 
2003. 
 
 
 
 



 

 
Figure 1.3  Sites used for general flora and fauna surveys in this study 
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2 Flora Communities and Species 
 
 
 
 
 
 
2.1 Flora and Fires 
 
Fire and the Australian biota maintain a 
complex relationship.  The biodiversity of this 
land is immense and fire can promote or 
adversely affect species richness.  Fire is a 
natural environmental phenomenon in most 
Australian ecosystems (Gill 1975) and is 
considered to be a necessary component of 
forest ecosystems in the Australian Alps 
(Banks 1989), but how fires affect all 
Australian species is far from well known (Gill 
1994). 
 
Prior to the presence of people in this land, 
lightning would have been the cause of most 
fires.  Fire frequency is thought to have 
increased as a result of Aboriginal and 
European land management practices (Gill 
1975).  Little is known about the use of fire by 
Aborigines in the Alps (Gill et al. 1975) and in 
other parts of the landscape in the ACT region 
but it is well documented that Europeans burnt 
native vegetation in the Alps on a regular 
basis (Banks 1989).  In recent times in the 
ACT, fire management has focused on 
suppression with some prescribed burning for 
asset protection.  The unnatural fire regimes 
of both the past and present have implications 
for the maintenance of biodiversity in the Alps.  
 
The impact of fire on ecosystems is great and 
it possibly affects ecological changes more 
vigorously than any other environmental 
extreme such as frost and drought (Banks 
1989).  The effect of fire on plant species 
occurs through variations in fire regimes: fire 
frequency, season of burn, fire intensity and 
the extent and pattern of burn as well as plant 
species’ growth habits and the pre-fire 
environmental conditions (Gill 1975; Gill and 
Costin 1974).  To assess the impact of fire on 

the environment it is necessary to understand 
the influence of fire variables and the 
response of vegetation. 
 
Plant species respond to fire in different ways.  
In ‘seeders’ the mature plant is killed and 
regeneration occurs from seed after fire, while 
in ‘sprouters’ mature plants resprout after fire 
damage (Gill and Catling 2002).  Fire 
occurring before seed has been produced 
may cause local extinctions of ‘seeder’ 
species (Gill 1994).  Eucalypt seed is not 
stored in the soil (Ashton 1970) and some 
species regenerate from seeds released from 
trees after burning.  Other eucalypts resprout 
from lignotubers or epicorms, providing the 
fire intensity was not severe enough to cause 
death of the plant. 
 
Frequency of fire affects vegetation 
composition and structure.  Shrub and tree 
species richness declines with increasing 
number of fires and shorter inter-fire intervals, 
as does the soil-seed banks of shrubs.  A 
decline in shrub abundance and simplification 
of the structure of the vegetation community 
structure also occurs.  These factors could 
lead to a significant impact on plant 
biodiversity in areas burnt frequently (Kitchin 
2001).  
 
Fire, however can act as a catalyst to induce 
seedling germination by providing increased 
light and nutrients (Kitchin 2001).  Purdie 
(1977) found that although many seeds were 
destroyed by fire the germination of most 
species was higher in burnt than unburnt 
plots.  Fire appeared to stimulate germination 
through direct heat effects on seeds and by 
removing toxic substances found in litter 
which for some species may inhibit 
germination.  In unburnt vegetation where 
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much litter has accumulated, many seedlings 
die before their roots can reach the soil 
(Purdie 1977).  
 
Thus, burning too frequently and not burning 
often enough can be detrimental.  
Inappropriate fire regimes can cause the local 
extinction of plant species (Gill and Bradstock 
1992) and affect fauna as well because of 
dependence on plants for food, protective 
cover and nesting or roosting sites.  In order 
to manage fire effects in relation to the long-
term sustainability of biodiversity, knowledge 
of the responses of individual species, 
communities and ecosystems is important.  
Fire management and planning must 
incorporate maximum and minimum fire 
interval thresholds (Kitchin 2001) as well as 
other factors such as season of burn and 
post-fire environmental conditions that may be 
expected to influence the requirements for 
seed germination and seedling and sprout 
survival (Purdie 1977). 
 
 
2.2 Methods 
 
As detailed in Chapter 1, the objectives for 
flora surveys were to identify the extent and 
severity of the fires on areas containing 
species and ecological communities at risk, 
and to identify the response of these species.  
To meet the objectives, known plant species 
and ecological communities occurring within 
the areas affected by the wildfires were 
considered for assessment.  Not all species 
and communities could be surveyed due to 
the large numbers of species that occur in the 
ACT (approximately 1500 native species).  
Selection of species and communities for 
assessment was based on one or more of the 
following characteristics:  

• known to be uncommon or have 
restricted distribution in the ACT - eg 
White Box (Eucalyptus albens);  

• endemic species occurring in the ACT or 
region; 

• threatened species (declared vulnerable 
or endangered under ACT or 
Commonwealth legislation); 

• species that commonly die as a 
response to fire and rely on regeneration 
as seedlings - eg Alpine Ash 

(Eucalyptus delegatensis), Snow Gum 
(E.  pauciflora) and River She-Oak 
(Casuarina cunninghamii); and 

• other species of interest, for instance 
those with unknown responses to fire 
such as Silver Banksia (Banksia 
marginata).   

 
A total of 12 communities and 35 species 
were selected for assessment.  Details of the 
assessment of ten of these communities and 
the 35 species is presented in this chapter.  
The assessment of wetland communities 
(Riparian Vegetation and Sphagnum Bogs), is 
included in Chapter 4 - Aquatic and Wetland 
Ecosystems.  
 
Using satellite imagery and aerial photographs 
taken after the fire event, an assessment of 
the severity of the burns was undertaken for 
known locations of the 12 communities and 35 
species.   
 
Sites were selected to sample each of the 
selected communities and species at least 
once.  For some species such as Snow Gum, 
several sites were surveyed to sample a 
range of altitudes or burn severities.  Site 
selection was made using vegetation maps, 
personal knowledge of locations of species 
and communities, and fire severity maps.  
Sites were then ground truthed for suitability.  
Eighty five sites (Figure 1.3) were surveyed in 
the field including 8 of the 9 Australian Alps 
Fire Ecology plots in Namadgi National Park 
(sites NA01-NA07, NA09).   
 
The surveys of fire impact on flora were 
undertaken in April and May 2003, three 
months after the fire event.  Two field teams, 
each containing two people, undertook the 
surveys.  At each site the location, slope, 
aspect, vegetation, scorch and flame height, 
percentage of burn and fire severity were 
recorded (see Chapter 1 for definition of 
severity).  The regenerative mechanism (see 
box below) of all the dominant identifiable 
species present was also recorded.  In total 
the fire response of about 200 species was 
assessed.  Photos were taken of the site and 
the fire response of the vegetation.  Copies of 
the forms used to record the data are 
presented in Appendix 1.  
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Gill and Bradstock (1992) list the vegetation 
response to fire in the Australian Alps, and the 
updated 1996 version of this list was used to 
anticipate the expected response for the 
species surveyed.  Data collected for this 
survey can be used to build on this existing 
knowledge.   
 
The fire severity findings of this survey have 
been used to ground truth the Cotter 
Catchment Fire Severity Map (ECOWISE 
Environmental GIS Unit 2003) which was 
compiled using Landsat Imagery.  
 
Recommended actions for future monitoring 
or management intervention have been 
identified as appropriate in this report.  
 
 
Terms used to describe the post-fire regenerative 
mechanism of plants 
 
Epicormic regrowth: shoots arising from dormant buds 
after injury or fire. 
Basal sprouting: from roots, base of the stem or 
lignotubers. 
Lignotubers: a woody swelling, partly or wholly 
underground at the base of certain plants, containing 
buds; present in many eucalypts, and some other woody 
plants. 
Seedling: germination from seed following the fire 
event. 
 
 
2.3 Responses of the vegetation 

in ecological communities  
 
Alpine Ash (Eucalyptus delegatensis) Forest 
and other Tall Wet Forest 
 
Survey sites: PF 2, 3, 4, 5, 6, 8, 27 and 28  
 
Tall Wet Forest contains several communities, 
with the major alliances being Alpine Ash-
Mountain Gum (Eucalyptus dalrympleana), 
Alpine Ash-Brown Barrel (E. fastigata) and 
Brown Barrel-Ribbon Gum (E. viminalis) with 
several subdominant species including Snow 
Gum, Broad-leaved Peppermint (E. dives) and 
Narrow–leaved Peppermint (E. robertsonii).  
These forests occur in the cool, humid 
environments of the ACT from about 800 m to 
1300 m.  The Alpine Ash dominated forests 
tend to occur in the higher, wetter south and 

east facing aspects and the colder higher 
altitudes below the ridge tops, while those 
also containing the peppermints tend to occur 
on sheltered and lower altitude sites (NCDC 
1994).  Most of these forests occur in the 
Cotter Catchment and the Gudgenby area of 
Namadgi National Park.  In 1983 a large area 
of southern Namadgi National Park, 
containing extensive stands of Alpine Ash 
forest, was burnt.   
 
Alpine Ash recovery is by seedling 
regeneration (Ashton 1981), and there will 
generally be a dense cover initially until 
competitive forces, particularly for light, cause 
thinning and then the establishment of mature 
seed-producing trees as existed prior to the 
fire.  It takes about 20 years for seedlings to 
reach maturity and produce seed, so therefore 
in areas where fires occur at more frequent 
intervals the species is unlikely to survive.  
The fire response of other tree species 
occurring within Tall Wet Forests is generally 
through epicormic or basal recovery (Gill and 
Bradstock 1992). 
 
Fire severity in the surveyed Tall Wet Forests 
ranged from low/moderate to high and very 
high.  About 40% of this forest type was 
subject to fires of high/very high burn severity. 
 
The surveys indicated that the Alpine Ash 
trees that received crown scorch in the 2003 
fires appear to be dead, apart from a very 
small number that have developed epicormic 
shoots.   A few of these sprouting trees have 
been marked to monitor the fate of the 
epicormic shoots.  Most of the twenty year old 
regrowth Alpine Ash trees in the southern part 
of Namadgi National Park that had germinated 
after the 1983 fire had produced seed prior to 
being killed by the 2003 fire.  This should 
ensure that Alpine Ash persists in these areas 
rather than being replaced by more fire 
tolerant species.  It is expected that Alpine 
Ash seed will germinate in spring 2003. 
 
All other Tall Wet Forest eucalypt species 
such as Brown Barrel, Ribbon Gum and 
Mountain Gum have shown varying responses 
of lignotuber and epicormic sprouts, and 
seedlings of Brown Barrel and Ribbon Gum 
were observed at some sites. 
 



 

There was no preburn data available from this 
site but it is expected that more species will 
appear from spring 2003 to autumn 2004, with 
a succession of species occurring over time.   

The mid-storey is regenerating well with many 
species such as Blanket Bush (Bedfordia 
arborescens), Daisy Bush (Olearia sp.) and 
Long-leaf Lomatia (Lomatia myricoides) all 
having basal sprouts.   

The surveyed site is inside Namadgi National 
Park and the boundary fence was damaged 
by the fire.  Secure fencing of reserve areas 
will need to be completed to protect regrowth 
against grazing stock. 

 
At the ground cover level species including 
Mat Rush (Lomandra longifolia), Flax-lily 
(Dianella tasmanica), Derwent Speedwelll 
(Derwentia derwentiana) and Stellaria sp. are 
recovering with basal sprouts.  In the Alpine 
Ash forest in the southern part of Namadgi, 
bare ground and increased light levels 
following canopy removal have encouraged 
the germination of opportunistic weeds 
including thistles. 

 
Black Cypress Pine (Callitris endlicheri) 
Woodland 
 
Survey sites PF 41, 46 
 
In the ACT this community is restricted to dry, 
rocky hillsides and some river gorges 
including those of the Murrumbidgee, 
Molonglo, Cotter and Nass. Little is known 
about the effects of fire on these communities, 
but it was expected that the Black Cypress 
Pine Woodland would be severely affected by 
the fires and that the Cypress Pine trees 
would be killed outright. 

 
Apple Box-Broadleaf Peppermint 
(E. bridgesiana /E. dives) Woodland 
 
Survey site PF 38 
 
In the ACT this is an uncommon alliance 
restricted to dry, lower slopes below 1400 m.  
The regenerative mechanisms are not 
recorded in Gill and Bradstock (1992) but 
experience indicates that both Apple Box 
(Eucalyptus bridgesiana) and Broadleaf 
Peppermint regenerate through the 
development of epicormic shoots (P. Ormay 
pers. comm.).  

 
Fire severity at both sites was high to very 
high, although a few trees with low burn 
severity were located. 
 
The Black Cypress Pines have shown no 
response and appear dead, except for a few 
plants that retained a small amount of unburnt 
canopy.  Regenerating tree species at these 
sites include Mealy Bundy 
(Eucalyptus nortonii), Yellow Box 
(E. melliodora), Blakely’s Red Gum 
(E. blakelyi), Red Box (E. polyanthemos), 
Kurrajong (Brachychiton populneus) and 
Drooping She-oak (Allocasuarina verticillata).  
All these species are recovering from basal 
sprouts and/or epicormic shoots. 

 
Fire severity at this site was high (60% of 
trees) to very high (40% of trees, all shrub 
layers and the ground layer). 
 
Apple Box and Broadleaf Peppermint were 
regenerating mainly through epicormic and 
some lignotuberous growth.  There were no 
other tree species at the site. There were 
some apparently dead shrubs (undetermined 
but possibly tea tree Leptospermum sp. or 
wattle Acacia sp.) in the shrub layer.  At 
ground level there were seedlings of Acacia 
sp. and Geranium sp., and Clover (Trifolium 
sp.), Mat Rush, Dock (Rumex sp.), Weeping 
Grass  (Microlaena stipoides), Austral Bear’s-
Ear (Cymbonotus lawsonianus), Slender Tick 
Trefoil (Desmodium varians), Common 
Raspwort (Gonocarpus tetragynus) and 
Bluebell (Wahlenbergia sp). were resprouting 
from rootstock.  

 
Mid storey plants are also regenerating from 
basal sprouts and these include Blackthorn 
(Bursaria lasiophylla), Tea-tree, and Burgan 
(Kunzea ericoides). 
 
At ground level Fireweed (Senecio sp.), 
Glycine sp. and grasses including Red Grass 
(Bothriochloa macra) are regenerating from 
rootstock and/or seedlings. 
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It is expected that seedlings of Black Cypress 
Pine will appear from spring 2003 to autumn 
2004 and that they will be palatable to grazing 
animals especially sheep and cattle.  Secure 
fencing of reserve areas will need to be 
completed before spring.  In the longer term 
the possibility of the spread of Burgan into 
these communities at the expense of the 
Cypress Pine seedlings will also be of 
potential concern. 
 
Black Sallee (Eucalyptus stellulata) Woodland 
 
Survey sites PF 65, 80 
 
Black Sallee Woodland is found in cooler 
parts of the mountain valleys and poorly 
drained frosty flats, usually near 
watercourses, and occurring in close alliance 
with Snow Gum woodland.  In the ACT it is 
found at altitudes of 800 m to 1700 m in 
fringing valleys of the Orroral and Gudgenby 
Rivers, Naas Creek and the upper Cotter 
River, and in thin bands around treeless flats 
(NCDC 1984).   
 
Prior to the recent fires in the Cotter 
Catchment the species had been subject to 
extensive defoliation by stick insects or 
Spurlegged Phasmatid (Didymuria violescens) 
(Readshaw 1990).  The stick insects have 
survived the fires (MacDonald pers. obs.) and 
may have implications for the immediate 
recovery of this species.   
 
No information was available from existing 
literature on the response of Black Sallee to 
fire.  Fire severity affecting Black Sallee 
communities ranged from moderate at the 
lower altitudes (for example, Gudgenby Valley 
edges) to high to very high at higher altitudes 
(for example, Upper Cotter River).  
 
The present survey found that both mature 
and juvenile trees with 100% scorch exhibited 
regrowth from basal sprouts.  A small number 
of trees with 100% scorch had both basal 
sprouts and epicormic shoots. Epicormic 
growth was evident on Mountain Gums.  
Understorey species in Black Sallee 
Woodlands, even in areas of very high fire 
severity, showed signs of regrowth.  Root 
suckers were noted on Dagger Wattle (Acacia 

siculiformis) and basal sprouts on Swamp 
Tea-tree (Leptospermum myrtifolium).  
Given the lack of published data on the fire 
response of Black Sallee follow-up monitoring 
will be useful, particularly in relation to the 
post fire impact of stick insects. 
 
Carex (Carex gaudichaudiana) Fen  
 
Survey site PFW 64 
 
Extensive Carex Fens are found on Sheep 
Station Creek, the Upper Naas River and 
Nursery Swamp, at elevations of 
approximately 1150 m.  These areas are 
considered some of the best examples of the 
Carex guadichaudiana alliance on the 
Australian mainland (NCDC 1984).  Areas of 
Carex are also found in close association with 
sphagnum bogs in high altitude areas.  
 
Carex is known to recover from fire by 
resprouting (Gill and Bradstock 1992).  
Nursery Swamp was burnt in the 1983 fires 
and the Carex swamp had recovered prior to 
the recent fires.   
 
During the 2003 bushfires, Sheep Station 
Creek did not burn due to containment of the 
fire at the Upper Naas River.  Parts of the 
Carex Fen on the Upper Naas burnt but not all 
due to moisture content.  Nursery Swamp was 
totally burnt at a low to moderate fire intensity. 
 
The fens at both Nursery Swamp and the 
Upper Naas Creek are recovering from the 
2003 fires.  Carex is resprouting over all its 
pre-fire range at Nursery Swamp.  The only 
areas of bare ground here were recorded in 
the Black Sallee Woodland adjacent to the 
fen. 
 
Considering the current condition of Nursery 
Swamp and its response to previous 
extensive burning in 1983, it is expected that 
the Fen will return to its pre-2003 fire 
condition.  It should continue to be monitored 
regularly, as was done previously.  Weeds 
and rabbit numbers should also be monitored 
and control measures undertaken where and 
when required.  
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Dry Rocky Heath 
 
Survey site PF 67 
 
Dry Rocky Heaths generally occur in small 
patches along the ridge tops of the eastern 
side of the Cotter River Catchment from the 
Tidbinbilla Range through to the Scabby 
Range, with a smaller number of occurrences 
in the Bimberi Range, the Booroomba area 
and on Mt Clear.  The community is generally 
treeless, with occasional small Snow Gums, 
and is commonly dominated by Burgan.  The 
fires of 2003 have severely burned this 
community throughout its range. 
 
These Dry Rocky Heaths provide critical 
habitat for many uncommon species of both 
plants and animals.  Approximately 20 of the 
plant species in this community are at their 
northern limit, and three (Grevillea diminuta, 
Viola improcera and Pilularia novae-
hollandiae) are identified as being rare 
(Helman and Gilmore 1988).  This is the 
favoured habitat of the endangered Smoky 
Mouse (Pseudomys fumeus). 
 
“The present vegetation has not evolved in a 
bush-fire free environment… and generally it 
appears that the dry rocky areas burn easily” 
(Helman and Gilmore 1988).  Under severe 
drought conditions (such as 1983 and again in 
1996) these rocky heaths have been observed 
to die back due to lack of water, thereby 
supplying ample fuel for fires. 
 
In general, four months after the fires there 
was little evidence of regeneration occurring.  
However, given the fire proneness of this 
community and the known response to 
previous fires it is expected that it will recover, 
but may take some years. 
 
Grass Tree (Xanthorrhoea australis) 
Woodland/Forest  
 
Survey sites PF 19, 23 
 
In the ACT the Grass Tree Woodland/Forest 
is restricted to a small number of sites on 
poor, rocky soils, in dry sclerophyll forest or 
areas from which this forest has been 
removed (Burbidge and Gray 1970).  These 
sites include an area near “Nildesperandum” 
in the Tidbinbilla Nature Reserve and another 

near Laurel Camp at Pierce’s Creek.  Fire 
severity was very high at both the surveyed 
sites. 
 
The trees on these sites, which include Apple 
Box, Broad-leaved Peppermint, Scribbly Gum 
(Eucalyptus rossii) and Red Stringybark 
(E. macroryncha), although defoliated 
completely by the fire, are all regenerating 
through epicormic and/or basal resprouts.  
There are also Blackwood (Acacia 
melanoxylon) trees regenerating with root 
suckers and some seedlings. 
 
The mid storey, which is made up mostly of 
Grass Trees but also includes species such 
as Blackthorn and Burgan is also regenerating 
well.  Most Grass Trees have developed new 
leaves on their blackened stumps and there 
are also seedlings.  It is expected the mature 
Grass Trees will flower in spring 2003.  
Blackthorn and Burgan both have basal 
sprouts. 
 
At the ground cover level there are scattered 
seedlings of Austral Indigo (Indigofera 
australis) and False Sarsparilla (Hardenbergia 
violacea) but there is also still a large amount 
of bare ground.  There has been some 
sediment movement on some of the steeper 
slopes, and weeds and Burgan colonisation 
will need to be monitored carefully. 
 
Snow Gum (Eucalyptus pauciflora) Woodlands 
 
Survey sites PF 7, 45, 67, 71, 73,  
 
Snow Gum Woodlands occur in the ACT over 
a large altitudinal range (from about 580 m, to 
over 1900 m).  There are several sub-species 
of Snow Gums, which occur at different 
altitudes.  Eucalyptus pauciflora ssp. 
pauciflora is found at the lower altitudes in 
deeper soils, frequently integrating with 
Natural Temperate Grassland and Yellow 
Box-Red Gum woodland adjacent to frost 
hollows; E. pauciflora ssp. niphophila is a sub-
alpine species and is lower-growing (to 10 m) 
with mallee-like, multiple stems.  E pauciflora 
ssp. debeuzevillii is found above 1600 m. 
 
Much of this community at the mid to high 
altitudes was burned in the fires.  At the higher 
altitudes the woodland experienced the full 
range of fire severity  - from very high to low 
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fire impact.  At lower elevations the Snow 
Gum woodland generally experienced 
moderate to low fire severity.  No low altitude 
Snow Gum Woodland was burnt in the fires. 
  
Many different stages of fire succession 
recovery from previous fires are evident 
throughout the Snow Gum Woodlands in ACT.  
Recovery strategies include seedlings, 
resprouting from lignotubers with death of the 
main stem (eg adjacent to Ginini Wetlands) 
and epicormic regrowth.  
 
Observations following these fires indicate 
that Snow Gum in very high severity burn 
sites responded most often with lignotubers, a 
very small number had epicormic shoots just 
emerging (3 months after fire) and about 25% 
had shown no regenerative response.  While 
seedlings were not observed at this time, 
spring/summer surveys will verify whether this 
is an important regenerative mechanism in 
fires of this severity. 
 
In areas of moderate to low fire severity Snow 
Gums had lignotubers as the dominant 
regenerative mechanism, with epicormic 
growth as a secondary mechanism on these 
trees.  Epicormic growth occurred 
uncommonly on trees without basal sprouts. 
 
The understorey species in the Snow Gum 
Woodlands were beginning to recover with 
basal shoots appearing on Oxylobium sp., 
Daisy Bush and Elderberry Panax (Polyscias 
sambucifolia).  Wattle seedlings were also 
germinating.  Ground covers such as Stellaria 
sp., Blue Flax Lily and Mat Rush were 
regenerating from basal sprouts, while in 
some areas lilies including Rock Lily Bulbine 
glauca and Vanilla Lily Athropodium 
milleflorum were close to flowering.  These 
responses were occurring at sites from very 
high to low fire severity, but with less 
frequency at very high fire severity.  
 
Based on past fire history in this community it 
can be expected that the Snow Gum 
Woodlands will survive and develop through 
the expected stages of succession, although it 
is likely that many of the older trunks will not 
regenerate. 
 
 
 

Wet Fern Gully 
 
Survey site PF 30 
 
In the ACT this community is restricted to 
gullies within east and south facing wet 
sclerophyll forests in the Brindabella and 
Tidbinbilla Ranges.  The site surveyed was on 
the Lyrebird Track at Tidbinbilla Nature 
Reserve where there were a lot of fern trees 
and a closed upper shrub layer, comprising 
Silver-leaf Daisy Bush (Olearia argophylla), 
Mint Bush (Prostanthera lasianthos), Blanket 
Bush and Soft Tree Fern (Dicksonia 
antarctica). 
 
The fire response mechanism of many of the 
species occurring on the site has not been 
previously recorded.  However, given that 
these areas are wet and not likely to burn 
frequently, it could be expected that the 
effects of fire on these communities is likely to 
be severe, with recovery taking many years.   
 
Fire severity in this community was assessed 
to be high to very high, with the tree canopy 
100% scorched, and the tall shrub layer, the 
lower shrub layer and the ground cover all 
100% burnt.   
 
Ribbon Gum, the only tree species occurring 
in this community, was regenerating through 
epicormic shoots. 
 
The shrubs were regenerating from rootstock 
while the Tree Ferns were sprouting from the 
crowns that were protected from the fire by 
the thick bases of the fronds packed tightly 
around the growing tip (known as the apical 
meristem).  Recovery of these plants is 
expected to be reasonably fast.  
 
Mid storey plants including Currant Bush 
(Coprosma hirtella) were also regenerating 
from basal sprouts.  
 
At ground level there were seedlings of 
Pennywort (Hydrocotyle sp.), Geranium, 
Woodruff (Asperula sp.) and some grasses.  
Forest Speedwell (Veronica calycina), Glycine 
sp., Blue Flax, a Rush (Carex sp.), Mother 
Shield Fern (Polystichum proliferum), Scrub 
Nettle (Urtica incisa), Matrush, Fishbone 
 
 



 

Water Fern (Blechnum nudum) and Bracken 
Fern (Pteridium esculentum) are regenerating 
from rootstock and Ivy-leaf Violet (Viola 
hederacea) and Old Mans Beard (Clematis 
aristata) are regenerating from both seed and 
rootstock. 
 
Given the high level of response of these 
species the likely long term outcome is a 
similar community to that present before the 
fire, and it appears that it will recover in a 
relatively short period of time. 
 
Yellow Box-Red Gum (E. melliodora/E. blakelyi) 
Grassy Woodland 
 
Survey site PF 16 
 
Yellow Box/Red Gum Grassy Woodland is 
dominated by Yellow Box and Red Gum with 
a range of subdominant species including 
Apple Box, Broad-leaved Peppermint, Ribbon 
Gum, Mealy Bundy and Bundy 
(Eucalyptus goniocalyx).  The community 
occurs on lower slopes and gently undulating 
terrain, generally between an altitude of 600 m 
and 900 m.  The community merges into 
Lowland Snow Gum Woodlands and Natural 
Temperate Grassland at the lower altitudes 
and other woodlands or dry sclerophyll forest 
at the higher elevations (ACT Government 
2003).  The community has been extensively 
modified and fragmented due to clearing (for 
rural industries and urban development) and 
grazing.  In the ACT, Yellow Box-Red Gum 
Woodland has been declared an endangered 
ecological community.  The 2003 fires burnt 
through woodland in the Uriarra, 
Murrumbidgee, Naas, Paddy’s River, and Rob 
Roy areas of the ACT. 
 
There are no regenerative mechanisms 
mentioned in the literature for the dominant 
tree species, Yellow Box and Blakely’s Red 
Gum.  Both species, however, are known to 
respond by producing epicormic and 
lignotuber growth. 
 

Fire severity within the woodland survey site 
was moderate to high with the tree canopy 
100% scorched in some places.  The upper 
and lower shrub layers were scorched and the 
ground cover was mostly a patchy burn. 
 
Yellow Box and Blakely’s Red Gum were 
regenerating through lignotuber growth, and a 
small number had epicormic shoots.  There 
were also a few trees which had not shown 
any response.  Apple Box and Red 
Stringybark were regenerating with a mix of 
epicormic and lignotuber regrowth.  In the mid 
layer, Red Stem Wattle (Acacia rubida) 
appeared dead but seedlings were found, and 
Blackthorn was sprouting from the base.  Two 
groundcover plants Billy Buttons (Craspedia 
variabilis) and Austal Hound’s Tongue 
(Cynoglossum australe) were in flower. Many 
more species would be expected to sprout in 
spring 2003. 
 
It is expected that the native woodland 
vegetation at the survey site, and similar low 
to moderately burnt sites will recover relatively 
quickly from the fires and that there will be 
extensive regeneration resulting from the fire.  
However, the long-term impacts of the fire on 
the fauna of these woodland communities are 
not clear, especially as few pockets of unburnt 
vegetation remain west of the urban area.  
The Castle Hill area is a notable exception 
with little of the woodland burnt. 
 
 
2.4 Species Response to Fire 
 
Table 2.1 summarises the response of the 
targeted plant species to the 2003 fires (see 
section 2.2 for the criteria for species 
selection), and provides a basis for 
understanding what is likely to be the longer 
term response of the species, with 
recommendations for management or further 
monitoring.  Appendix 2 summarises the 
response for all the plant species that were 
assessed during the surveys in the 
communities.
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Table 2.1.  Response of targeted plant species to the 2003 bushfires. 
Species include those declared endangered or vulnerable under ACT, Commonwealth or other legislation, uncommon species or those with 
restricted distribution in the ACT, and some species for which the fire response is unknown.  Expected response to fire is primarily based on Gill 
(1996) or other references as indicated. 
 
Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
RARE OR THREATENED PLANTS     
Austral Anchor Plant  
Discaria pubescens    
(3Rca, Briggs and 
Leigh, 1995) 
 
Site PF 15 
 

Common in the ACT in the 
Orroral and Naas Valleys, 
Molonglo and Murrumbidgee 
Rivers.  
 

Same site that was 
surveyed for Pomaderris 
pallida: Severely burned 
(tree canopy 60% very 
high, 40% high; the lower 
shrub layer 10% very 
high, 90% high; ground 
cover 100% very high. 

Not known. Scorched bush.    Sprouting from 
rootstock.   

Record future 
occurrences and 
response to fire 

Drabastrum alpestre  
 (Rare 3RC, Briggs 
and Leigh 1995) 
 
Site PF 18 
 

Restricted to a small 
limestone area on a steep 
slope above the 
Murrumbidgee River; there 
are 2 known sites divided by 
a vehicle trail, one in the 
Murrumbidgee River Corridor 
and the other on ACT Forests 
land. 
 

Very high (complete 
canopy defoliation, no 
leaves remaining). 

Not known Basal resprouts and a small 
number of seedlings; one plant 
was in flower. 
 

Ongoing monitoring of fire 
response. 
Control of blackberries 
throughout site. 
Consider improved 
conservation 
management where 
species is located. 

Gentiana baeuerlenii 
 
Endangered 
(ACT NCA 1980) 
 
 
 

Only known from one site in 
the Orroral Valley; presumed 
extinct in others.  The site 
was discovered in 1991 (20 
plants); and resurveyed in 
1994 (11 plants), 1997 (1 
plant) and 1998 (4 plants). In 
annual surveys since 1998, 
no plants have been sighted. 
 

Only two small spotfires, 
both less than 0.5 m in 
diameter occurred in the 
fenced area around the 
site, neither of which was 
where the plants had 
been seen in the past. 

Not known No plants were found. 
 

Keep monitoring annually. 
Keep searching for new 
possible locations when/if 
it flowers. 
 



 

Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
Pomaderris pallida     
(2Vci, Briggs and 
Leigh, 1995)  
 
Site PF 15, 85 

Lower Molonglo, just north of 
Kambah Pool Rd, along the 
Murrumbidgee River at 
several locations north of 
Kambah Pool, in the Cotter 
area and several locations 
along the Paddys River 
(ACT)  
Bullen Range and Stony 
Creek Nature Reserves, 
Queanbeyan near 
Wickerslack Lane (NSW). 

Severely burned (tree 
canopy 60% very high, 
40% high; the lower 
shrub layer 10% very 
high, 90% high; ground 
cover 100% very high. 

Shoots from rootstock 
after a previous severe 
fire through the area 
were noted several 
years ago on some 
plants. 

3 scorched plants were found, 
the rest were unrecognisable.   
There was no sign of life on any 
plants and there were no 
seedlings. 

Survey other known 
locations. 
Monitor in spring. 

Small Purple Pea 
Swainsona recta 
 
Endangered 
(ACT NCA 1980) 
 

Mt Taylor Nature Reserve, 
Kambah (ACT); also NSW 
(railway easement south of 
Williamsdale and near 
Wellington) 

High (Mt. Taylor), other 
sites not burnt 

Resprouting from basal 
shoots (Briggs and 
Mueller 1997). 

Resprouting of many plants, 
some of which were flowering. 

Keep monitoring annually. 

Tuggeranong 
Lignum 
Muehlenbeckia 
tuggeranong 
 
Endangered 
(ACT NCA 1980) 
 
 
 
 
 
 
 
 
 
 

Only known from two sites 
along the Murrumbidgee 
River near Tuggeranong 
(eight plants only) in River 
She-Oak woodland.  

Very high Not recorded; a fire in 
2001 burnt one plant, 
which recovered from 
basal shoots. 

Recovery of all plants from basal 
shoots. 

Keep monitoring annually. 
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
TREES      
Alpine Ash 
Eucalyptus 
delegatensis 
 
Site PF 2, 3, 8, 75, 76 

On cool, moist, upper, rocky 
slopes in mountainous 
country on south and east 
facing slopes, often forming 
pure stands, eg Brindabella 
Road below Piccadilly Circus. 

Low to very high Species is fire sensitive 
and is killed by fire.  
Trees commence seed 
production after 
approximately 20-40 
years.  In 1983 a fire 
burnt large stands in 
the southern part of 
Namadgi.   
Fire causes seed fall 
providing potential for 
new seedling growth. 
No other responses 
known 

No response except for sites PF3 
on the Bendora Road and PF76 
on south east slopes of Mt 
Namadgi where a small number 
of trees had epicormic shoots; 
gum nuts (seeds were shed) 
were present on most 1983 aged 
trees at the Mt Namadgi site. 
A small number of mature trees 
that had survived the 1983 fire at 
Mt Namadgi were scorched in 
the 2003 fire and appeared 
dead; gum nuts from these trees 
(with seeds shed) were also 
found. 

Ongoing monitoring of 
response. 

Black Cypress Pine 
Callitris endlecheri 
 
Site PF 46 
 

On dry, rocky hillsides and in 
gorges, eg. lower slopes of 
Mt Tennent. 
 

High to very high; there 
was a small group of 
trees found beside the 
Naas Road which had 
part of their canopy 
intact. 

Not known No response Prevention from stock 
grazing where practicable 
(eg Mt Tennent) as 
seedlings may appear 
later. Ongoing  
monitoring, including the 
response of marked trees 
with partial canopy intact 
on Naas Road  

Black Sallee  
Eucalyptus stellulata 
 
Site PF 48, 53, 61, 63, 
65, 66, 80 

Found in mountain valleys 
and poorly drained frosty 
flats, usually near water 
courses, extending onto 
lower valley slopes in places.  
Occurs at an altitude of 800 
to 1700 m. 

Some areas of moderate 
fire severity (partial 
canopy scorch, upper 
canopy unburnt) in the 
Cotter Catchment and 
Gudgenby Valley edges.  
Most areas where 
species occurs are of a 
high to very high fire 
severity. 

Not known Epicormic shoots and basal 
regrowth noted on plants burnt to 
both a high and very high fire 
severity. 

On going monitoring of 
response. 
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
Cherry Ballart 
Exocarpos 
cupressiformis 
Pale-fruit Ballart 
Exocarpos strictus 
Alpine Ballart 
Exocarpos nanus  
 
Site PF 19, 22, 24, 28, 
29, 32, 39, 45, 50, 52 

Cherry and Pale-fruit Ballart 
are widespread in sclerophyll 
forests in the ACT, while 
Alpine Ballart is restricted to 
higher elevations in heaths 
and wet areas.   
Alpine Ballart was not located 
during the survey 

High to very high Root suckers; basal 
resprouts; seedlings. 
 

Most trees had basal resprouts; 
some trees had epicormic shoots 
and a few had root suckers. 
There was no response from a 
small number of trees. 
 

Ongoing monitoring of 
response. 

Drooping She-oak  
Allocasuarina 
verticillata 
 
Site PF 17, 41, 42, 52 

On dry rocky hillsides at 
lower elevations, eg. Fitz’s 
Hill and Mt Stromlo. 

High to very high. Resprouting from the 
base on younger trees; 
death of many older 
trees; survival of trees 
with some scorched 
canopy; seedlings. 

No response from most trees; 
epicormic and/or basal sprouts 
for some (all ages); seedlings. 

Ongoing monitoring of 
response. 

Eucalyptus triplex 
 
Site PF 39 

Only one known site of about 
2 ha. There are about 50 to 
100 plants on granite in 
shallow soil on a ridge above 
Blue Gum Creek in Namadgi 
National Park. 
 

Very high with 95% 
canopy defoliation.  
 

Not known. Epicormic and lignotuberous 
growth.  No seedlings were 
found. 
One plant was in flower. 
 

Ongoing monitoring of 
response. 
Revisit site in 1 to 2 years 
to see if E. triplex is 
regenerating from seed. 
Identify Tea Tree species 
that forms the scrub there 
and other species in the 
area.  

Kurrajong 
Brachychiton 
populneus 
 
Site PF 17, 32, 41, 42, 
46, 52 

On rocky hill slopes in dry 
sclerophyll forest, chiefly 
below 800 m. 

High to very high Not known Where fire severity was very 
high, epicormic growth was 
vigorous along both trunk and 
branches; resprouting from the 
base on some trees scorched 
and severely burnt; seedlings 
appeared soon after fire. 
 
 
 

Prevention from stock 
grazing where practicable, 
eg. Mt Tennent. 
Ongoing monitoring of 
response. 
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
Mountain Swamp 
Gum 
Eucalyptus camphora 
 
Site PF 1 
 

Restricted in ACT to one 
location at Shannons Flat 
near Blundells Flat.  It is also 
known from Coree Flat and 
Dingo Dell, just north of the 
ACT. 

High (50 -80%) to very 
high (20-50%) in tree and 
shrub layer; very high 
(100%) in the ground 
layer.   

Not known Lignotuberous growth from most 
trees.  Only one tree had 
epicormic shoots.  Small 
seedlings, probably Mountain 
Swamp Gum, were found. 

Control Blackberry in a 
manner that is not 
detrimental to Mountain 
Swamp Gum. 

River Red Gum 
Eucalyptus 
camaldulensis 
 
Site PF 43 

Restricted to one mature tree 
and some saplings in a small 
fenced area beside Spring 
Station Creek near Tharwa. 

Moderate.  Not known Epicormic shoots to the top of 
the tree; lower branches have no 
shoots; five saplings inside the 
fence were not burnt. 

Complete rabbit proof 
fencing of site. 
Ongoing monitoring of 
response. 

River She-oak 
Casuarina 
cunninghamiana  
 
Site PF 20, 21 
 

On banks of creeks and 
rivers, mostly in pure stands, 
eg Murrumbidgee River. 

High to very high. Not known. Most scorched mature trees 
have epicormic growth, whereas 
those defoliated by the fires (a 
small proportion) show no 
response. 
Most saplings have basal sprouts 
and/or epicormic shoots. 

Ongoing monitoring of 
response. 

Silvertop Ash 
Eucalyptus sieberi  
 
Site PF 33 
 

Known from two hills east of 
Corin Road; also NSW from 
Morriset district, Vic and Tas. 

Canopy high; shrub layer 
very high or completely 
burnt out; ground cover 
burnt out. 

Not known Most trees had epicormic growth; 
some saplings had lignotuberous 
shoots. 

Remove briar. 
Control pigs. 

Snow Gum 
Eucalyptus pauciflora 
 
Site PF 3, 7, 9, 11-13, 
39, 44, 45, 47-49, 53, 
55, 56, 58, 62, 66-68, 
71-73, 75, 78, 80, 82, 
83, 84 
 
 
 
 

On upper mountain ranges 
and high plains; also fringing 
grassy frost flats in valleys, 
eg. Orroral Valley, Mt 
Franklin area. 

Varied between 
moderate (Mt Franklin 
Road near the Ginini 
locked gate) to very high 
(Mt Franklin area). 
 

Mostly lignotuber 
shoots with some 
epicormic; other trees, 
no response. 

Most plants have lignotuber 
shoots and some have lignotuber 
and/or epicormic shoots; a small 
percentage of plants show no 
response to date. 
 

Ongoing monitoring of 
response, in particular at 
Site PF7 where some 
specimens which were 
severely burnt show all 
three responses. 
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
Spinning Gum 
Eucalyptus perriniana    
 
Site PF 47 

Found on ridges in the Mt 
McKeahnie and Mt Coronet 
areas.  
2003: 100 to 200 plants were 
seen and there are likely to 
be hundreds more to the 
north. 

High (50%) to very high 
(50%)  

Not known Lignotuberous sprouts None 

Tingiringi Gum 
Eucalyptus 
glaucescens 
 
Site PF 24 

Known from several locations 
on the west side of the 
Tidbinbilla Range.  Grows on 
shallow soil on cliff edge in 
about a 10 m wide band 
adjacent to a Brown Barrel 
forest at the site visited.  
2003: 100+ plants were 
found at the location visited. 

High (50%) to very high 
(50%) 

Not known Lignotuberous sprouting.  One 
plant had been apparently burnt 
out in the middle repeatedly over 
100s possibly 1000s years and is 
now a circle of lignotubers 2 m to 
3 m across, all sprouting on the 
outside. 

Try to determine age of 
the repeatedly burnt plant. 

White Box 
Eucalyptus albens 
 
Site PF 14 
 
 
 

Only one tree known in the 
ACT on Huntly Estate on the 
Uriarra Road.  There is 
another possible specimen 
on Cooleman Ridge (CNP).  
Common in woodland north 
of the ACT in the Yass district 
and beyond.  
The area around the tree had 
been fenced to encourage 
seedling regeneration and 
protect the roots from 
trampling by stock. 

Very high 
 

Not known  The fire appears to have 
destroyed the tree.  The trunk 
and the stump have been mostly 
burned away and there no 
seedlings or lignotuberous 
shoots were found. 
A lot of gum nuts appear to have 
survived the fire on the tree; all 
appear to have opened and shed 
their seeds. 

Repair the fence. 
Remove part or all of the 
crown to encourage 
natural regeneration. 
Slash the area 
periodically or graze with 
cattle to encourage 
seedling regeneration. 
No planting within the 
area to be carried out 
except White Box grown 
from seed collected from 
that tree. 
Ongoing monitoring of 
response. 
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
SHRUBS, SUB-SHRUBS AND FERNS    
Alpine Acacia 
Acacia alpina 
 
Site PF 82, 83 

Occurs discontinuously in 
subalpine to alpine areas, 
generally with Snow Gum on 
high plains and rocky peaks.  
Restricted distribution in 
ACT.  Known to occur at 
Cotter Source Bog and 
Sentry Box. 

Sentry Box was not 
burnt.  At the Cotter 
Source Bog the species 
was exposed to a range 
of fire intensities from 
moderate to very high. 
 

Not known No response Resurvey after a full 
growing period to monitor 
response. 
 

Boronia 
Boronia anethifolia 
 
Site PF 37 

Known from only one location 
in the ACT in NNP adjacent 
to Booroomba Station Block 
37 in a gap in Mealy Bundy 
woodland in shallow soil on a 
rocky area on north aspect.  
There is Scribbly Gum forest 
adjacent to the Boronia site.  
The rock cover in the area 
was about 80%. 

60% very high in the 
trees and 100% very high 
in the shrub and ground 
layer; most of the latter 
was burnt to the ground. 

Not known No existing Boronia plants 
appear to have survived the fire.  
100+ Boronia seedlings that 
have grown since the fire were 
found partly under, beside and 
between angular granite blocks 
to 80cm high.   

None 

Grass Tree  
Xanthorrhoea 
australis 
 
Site PF 18, 19, 23, 31 

Restricted to a small number 
of open, heathy sites on poor 
rocky soils, eg. west facing 
slope of the Tidbinbilla 
Valley. 

Very high (complete 
defoliation, no leaves 
remaining). 

Resprouting from the 
growing points at the 
tip of the stems; spikes 
often develop soon 
after fire. 

Most plants are resprouting; a 
small percentage of plants show 
no response and appear to be 
dead. 
Seedlings have appeared on 
most sites; a few plants have 
produced new growth which has 
died back. Flower spikes have 
appeared on a small number of 
plants. 

Ongoing monitoring of 
response. 
Conserve site in Pierces 
Creek pine plantation. 

Grevillea diminuta 
 
Site PF 10 

Restricted to a number of 
sites along the Mt Franklin 
Road from Bulls Head to Mt 
Ginini. 

Ranged between unburnt 
at Bulls Head to very high 
at Mt Franklin. 

Not known Only one burnt plant was located 
near Mt Ginini and it appeared to 
be dead. 
One unburnt plant was located at 
Bulls Head. 
 

Ongoing monitoring of 
response. 
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
King Fern   
Todea barbara  
 
Site PF 25 

Block 60 beside TNR, near 
Bendora Dam (ACT); also 
NSW, Vic, SA, Qld, New 
Zealand & South Africa. 
2003: 50+ plants found 
mostly with Dicksonia 
antarctica above the road but 
some below the road.  
 

Very high severity in all 
strata (tree canopy, 
shrubs and ground). 

Not known Foliage/fronds all burned off but 
stumps remained. 
All 50+ plants have produced 
new fronds. 

 

Mountain Plum Pine  
Podocarpus lawrencei 
 
Site PF 11, 12 

Found scattered throughout 
subalpine areas on rocky 
sites mostly above 1300 m, 
eg. Mt Kelly, Mt Namadgi and 
the Franklin Road. 

Species was mostly 
exposed to moderate to 
high fire severities. 

Not recorded; very slow 
growing species, 
known to survive fire by 
growing basal shoots. 

Some mature plants completely 
burnt and some that were only 
scorched are resprouting from 
branches towards the trunk, but 
not on finer branches.  Some 
scorched plants have basal 
shoots.  About one third are 
showing some response, the 
other two thirds showed no signs 
of regeneration at time of survey. 

Ongoing monitoring if 
response. 

Pouched Coral Fern 
Gleichenia dicarpa 
 
   
 

Several locations in the 
Cribbs Creek and Lees Creek 
areas, generally growing in or 
next to Woolly Tea Tree 
thickets. 

 Not known A green specimen was noted in 
the Cribbs Creek area since the 
fire. 

 

Ray Water Fern 
Blechnum fluviatile  
 
Site PF 70 
 

Jacks Creek (ACT); also 
NSW, Vic, Tas & NZ.  Grows 
along the creek for 500 m 
generally within 2 m of the 
creek in assiciation with 
Blechnum nudum.   
 
 
 
 
 

Not burnt Not known    Not burnt None
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Species Occurrence in ACT Fire severity in habitat Response to fire Response noted during survey Recommendations 
      
Silver Banksia 
Banksia marginata 
 
Site PF 50, 60, 66 

Not common; only Banksia 
species found naturally in 
ACT.  Occurs in cooler 
montane wet sclerophyll 
forests, eg Orroral Valley up-
slopes, Tidbinbilla, Cotter 
Catchment and Brindabella 
Range. 

Ranged from high to very 
high. 

Complete scorch kills 
the species.  Seed 
stored in cones in 
canopy. 

There was no response recorded 
in plants burnt at a very high 
severity.  In areas of high fire 
severity, some plants 
(approximately 40%) were noted 
to have basal resprouts and a 
few had epicormic shoots. 

Ongoing monitoring of 
response. 

GROUNDCOVERS     
Chionogentias 
cunninghamii ssp 
cunninghamii  
 
Site PF 79 

TNR, Bogong Gap, 80 Acres 
and Smokers Gap (ACT); 
also NSW Jenolan Caves to 
Vic & Tas.  
2003: None found.   

Very high (80%), high 
(15%) to low (5%).  
Sphagnum Moss less 
than 10 m away high 
severity. 

Not known There was no sign of any plants.  
It is likely they were not growing 
when the area burnt. 
 

Check again next autumn, 
in flowering period. 

Forest Gentian 
Chionogentias 
sylvicola  
 
Site PF 44 
 

In forest near Smokers Flat 
(ACT); also Broken Cart 
Track NSW. 

The forest canopy was 
high (100%); the lower 
shrub layer high to very 
high (50%/50%); and the 
ground cover very high 
(100%). 

Not known None found Check again next autumn. 

Ozothamnus 
rosmarinifolium 
 (syn. Helichrysum 
rosmarinifolium)   
 
Site PF 69 

Rolleys Flat (ACT); also NSW 
from Oberon area south, Vic 
& Tas.  
2003: Two plants found in an 
unburned patch (10 x 8 m) of 
Woolly Tea Tree scrub in 
Snow Gum forest. 

Very high to high severity 
(forest canopy). 

Not known 1 plant unburned; the other 
scorched and sprouting 
epicormically. 

 

Swamp Violet 
Viola caleyana   
 
Site PF 61 

Along the Orroral River near 
the Orroral Campground 
(ACT), also NSW & Vic. 
2003: Common at the survey 
site. 

Severity was high (10%) 
to very high (90%).   

Not known 
 

The effect on the violets could 
not be determined but the 
existing plants were probably 
killed as they appear to be 
shallow rooted. 

Monitor response. 
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2.5 Conclusions and 
Recommendations 

 
The large scale of the January 2003 bushfires 
resulted in the near complete removal of the 
ground vegetation over about 70% of the ACT 
(164,914 hectares).  Within this area the effect 
on the shrub and tree strata was dependent 
on local fire intensity.  The extreme fire 
weather on 17 and 18 January produced fire 
intensities sufficient to remove or scorch tree 
canopies and large shrubs over about one-
third of the ACT (83,452 hectares).   
 
The present post-fire flora survey aimed to 
assess the impact of the fires on species and 
communities considered at risk, and to identify 
the degree and nature of the early 
regenerative response.  Other uncommon 
species for which the fire response is 
unknown were also assessed. 
 
Although the survey being conducted only 
three to four months after the fire, and before 
any significant rainfall to break the concurrent 
drought, a significant number of plant species 
already showed signs of regeneration.  In 
general these plants were the more fire 
tolerant species, the ‘sprouters’, with mature 
plants regenerating from lignotuber, rootstock 
or epicormic shoots.  Regeneration was 
apparent even within areas of very high fire 
severity, with species showing differences in 
the degree of response; from those with 
almost completely restored canopy such as 
Kurrajong, to those showing only the very first 
signs of shoots such as Snow Gum.  Within 
species, the degree of response was often 
dependent on the fire severity.  For example, 
River She Oak with scorched canopies 
showed significant epicormic growth, whereas 
those with complete canopy burn showed no 
response at the time of survey.   
 
In general, the steeper slopes with northern or 
western aspects were the most severely 
burnt, due to a combination of dryness and 
prevailing winds (particularly during the 
extreme conditions on 18 January) causing 
fires to burn rapidly up-hill.  On the moister 
(shaded) southern and eastern slopes the fire 
travelled down-slope, burning more slowly and 
less severely.  Regeneration of vegetation in 
these high-intensity burn areas is likely to be 

much slower than less severely burnt areas.  
Because a higher proportion of trees have 
apparently been killed in the high severity 
burn areas, much of the canopy cover may 
not be restored until seedlings mature, which 
will take many years. 
 
In areas that are slow to respond, there may 
be problems of erosion or sediment 
accumulation, especially on or below steep 
slopes.  This needs to be monitored and may 
require the addition of erosion barriers or 
planting of fast growing species such as 
sterile ryecorn to stabilize the soil.  
  
As expected, known fire sensitive species, or 
‘seeders’ such as the Alpine Ash and the 
Black Cypress Pine showed no response in 
sites where the canopy had been scorched or 
removed.  During this survey there was no 
regeneration through seed germination at 
these sites, although, given the drought 
conditions, this was not expected.  Fire 
sensitive species will require on-going 
monitoring to follow their post-fire recovery.  
An area of Alpine Ash at Gudgenby that 
germinated after the 1983 fire, and burnt 
again in January 2003, had matured 
sufficiently to produce seed.  It is probable 
that this area will therefore retain the Alpine 
Ash community.  Significant stands of mature 
Alpine Ash have also survived in the Cotter 
catchment in areas where fire severity was 
low. 
 
Despite the drought, some apparently fire 
sensitive species for which the fire-response 
was previously unknown, have produced 
seedlings eg. Boronia anethifolia.  Seedling 
germination was also noted for a number of 
tree species including Kurrajong, Drooping 
She-oak, Brown Barrel, Ribbon Gum and 
Broad-leaved Peppermint.  
 
Wet Fern Gully vegetation was another 
community of concern, given that these gullies 
are not expected to burn frequently, or with 
high fire severity.  The fern gully site surveyed 
at Tidbinbilla Nature Reserve suffered high to 
very high fire severity, however it was found to 
be regenerating rapidly with herb and shrub 
species shooting from rootstock and Tree 
Ferns sprouting from crowns.  Bracken fern 
had shown a rapid response at this and many 
other forest sites.  In many severely burnt 
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areas Bracken is currently the dominant 
ground cover, and is performing a useful role 
in helping to stabilise soils. 
 
Dry Rocky Heath was the community in which 
the least signs of regeneration were observed.  
Since this community is thought to be well 
adapted to fire, its slow response may be 
related to the on-going drought.  In the long 
term the community is expected to recover, 
however the large scale and severity of the 
January 2003 fire on the Dry Rocky Heaths in 
the ACT could pose a risk to the survival of 
fauna that is restricted to this habitat including 
the endangered Smoky Mouse. 
 
With a few exceptions, woodland and 
grassland areas experienced a lower fire 
severity than forest ecosystems, and grassy 
ground cover was regenerating by the time of 
the survey.  At the Yellow Box/Red Gum 
Grassy Woodland survey site all the woodland 
eucalypts were regenerating; even small 
saplings were producing lignotuberous shoots.   
 
Some forb species, including the endangered 
Small Purple Pea at Mount Taylor, were on 
the point of flowering, a phenomenon that was 
also noted in other forb species in some burnt 
forest understoreys.  The only known 
specimen of White Box in the ACT was in an 
area that was severely burnt and at the time of 
survey the mature tree is showing no 
response. 
 
Sphagnum bogs were extensively burnt in the 
fires.  There is considerable concern about the 
length of time that it may take for these 
communities to recover.  This is described 
further in Chapter 4. 
 
Weed and feral animal control are on-going 
management responsibilities for land 
managers that assume added importance in a 
fire impacted landscape.  The temporary 
removal of native ground cover over extensive 
areas of the ACT has provided an 
unprecedented opportunity for weed 
colonisation, particularly on rural lands.  It is 
also important that land managers maintain 
extra vigilance for new weed infestations, or 
range expansions of existing ones. 
Reshooting native vegetation and seedlings 

are particularly vulnerable to grazing by feral 
animals and by wandering stock and the 
persistence of fire-sensitive species at 
particular sites could be threatened if such 
grazing is not controlled. 
 
Overall the ACT flora was found be recovering 
well considering the on-going drought 
conditions.  With the predicted break of the 
drought in Spring 2003 it is expected that 
some of the species that presently show no 
response will begin the regeneration process, 
particularly those fire sensitive species that 
rely on seed germination following a fire 
event.  It is also possible that early responses 
by some species may be overridden by later 
responses, eg. epicormic growth may not 
survive, but may be replaced by seedling 
establishment.  
 
Detailed mapping of the vegetation 
communities in the ACT is currently underway 
as a collaborative project with NSW National 
Parks and Wildlife Service.  This will be used 
to review and revise existing maps, which will 
facilitate the assessment of the proportion of 
these communities that were affected by the 
January 2003 fires. 
 
Recommendations 
 

• Continue long-term monitoring of fire 
affected threatened flora species. 

• Resurvey sites in late Spring 2003 
and/or Autumn 2004 where species 
have shown little or no response 
during the present survey. 

• Continue monitoring of Australian 
Alps Fire Ecology plots to provide 
detailed knowledge of species and 
ecosystem fire responses. 

• Monitor sites where particular plants 
were marked to follow the survival of 
individuals showing unexpected fire 
responses. 

• Communicate research findings to 
interested community groups and 
land managers, and encourage 
community based monitoring where 
appropriate. 

 

 



 

 
 
 
 

3 Fauna and habitats 
 
 
 
 
 
 
 
3.1 Fauna and fires 
 
The interaction between fire and fauna is 
remarkably complex.  There are many 
components of fire that affect fauna, which 
may be immediate (such as mortality during 
the fire) or short-term (starvation or increased 
susceptibility to predation).  Probably the most 
significant long-term effect of fire on fauna is 
through the shaping of faunal habitat (Catling 
and Newsome 1981; Williams and Gill 1995).  
 
The initial effect of fire on fauna is dependant 
on the intensity and speed of the fire.  The 
ability to escape the initial fire front will vary 
among animals, depending on their mobility 
and their ability to find refuge in places like 
pockets of unburned vegetation, underground, 
in rock crevices or in tree hollows, and by 
doubling back onto unburnt ground (Williams 
and Gill 1995).  Once the fire front has passed 
the suitability of the burnt environment will 
vary depending on how significant the change 
has been to the species’ habitat (eg food, 
shelter, breeding requirements) and the 
species ability to cope with such change. 
 
The results of other studies indicate that 
generalists and disturbance-tolerant fauna are 
often favoured by frequent fires, whereas rare 
and specialised species require longer fire-
free intervals (Walter 1997). 
 
An important effect of fire on fauna is the 
influence of spatial patterns of fire, and fire 
regimes (the combination of the frequency, 
severity and season of fires) across the 
landscape (Whelan 1995).  Unburnt areas are 
critical for the survival of fauna as both refugia 
during and immediately post-fire, and as 
sources for re-colonisation (Williams and Gill 

1995).  The impact of long term changes in 
habitat will largely depend on the time it takes 
for habitats to re-establish after fire. 
 
 
3.2 Methods and sites 
 
Fauna surveys aimed to provide information 
on the presence or absence of species in a 
range of habitats and fire severity categories 
(described in Chapter 1) between two and 
three months following fire.  The numbers of 
animals seen in some cases provided a 
further indication of the effects of fires on 
abundance.  Surveys of the threatened 
Northern Corroboree Frog (Pseudophryne 
pengilleyi) were specifically aimed at 
estimating abundance  
 
As with most surveys of this type, a stratified 
sampling approach was used.  This survey 
design used a number of survey sites located 
within representative areas in different 
habitats and fire severity categories. 
 
Surveys were conducted for the major faunal 
groups: arboreal mammals, ground-dwelling 
mammals, bats, reptiles and frogs.  Surveys 
for fish are described in Chapter 4.  Surveys 
also targeted threatened species and species 
of conservation concern.  Birds and 
invertebrates were not specifically surveyed 
as part of this study, although opportunistic 
observations were noted. 
 
Methods used in this study are standard for 
fauna in Australia and comply with the Animal 
Welfare Act 1992.  The study was approved 
by the Committee for Ethics in Animal 
Experimentation, University of Canberra 
(approval CEAE 03/3). 
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PITFALL TRAPPING Nomenclature of mammals follows Strahan 
(1995).  Nomenclature of reptiles and 
amphibians follows Cogger (2000), which was 
also used for identification along with Bennett 
(1997). 

 
Pitfall trapping was used to survey reptiles at 
selected sites.  The non-lethal method 
involves placing smooth-walled pits into the 
ground, into which reptiles fall and cannot 
escape.  The pits were made by digging 15 
litre containers into the ground flush with the 
surface.  The floor of each pit was lined with 
leaf litter to provide shelter for captured 
animals and protection from predators.  At 
each site where pitfall trapping was 
conducted, ten pitfalls were placed along a 
transect at 5 m spacing.  Low (30 cm high) 
drift-fences are commonly used to assist 
channeling animals into the pits.  These 
fences were not used in this study because in 
previous trapping at these sites the fences 
were destroyed nightly by wombats. 

 
 
SPOTLIGHTING 
 
Spotlighting was used to survey for the 
presence/absence of arboreal mammals such 
as possums and gliders.  Spotlighting was 
conducted using two 50W spotlights from 
either a vehicle (at 5 km/h) or foot (at 4 km/h) 
along transects that followed fire-trails.  One 
person with a spotlight was used on each side 
of the transect.  Spotlighting was conducted 
for a total of seven ‘spotlight-nights’ along 
transects that ranged from three to five km. 

  
The pitfall traps were checked each morning.  
Captured reptiles were handled with care to 
avoid injury or detachment of tails.  After 
measurement and identification, captured 
animals were released near the site of 
capture.  

 
SMALL MAMMAL TRAPPING 
 
Trapping was used to detect the presence of 
small ground-dwelling mammals such as rats, 
mice and the native marsupial Antechinus.  
The non-lethal trapping method used Elliott 
small-mammal traps, which are small tunnel-
shaped aluminium rectangular boxes.  The 
traps were baited with a mixture of rolled oats, 
honey and peanut butter compacted into a 
ball.  Traps were covered with a plastic bag 
and natural material to shelter them from rain 
and heavy dew, and bedding (Dacron fibre 
wadding) was placed in the traps to provide 
warmth and to minimise stress on captured 
animals. 

 
 
HAND SEARCHES FOR REPTILES 
 
This method involves searching under 
substrate such as rocks, logs, leaf-litter, and 
bark on trees for reptiles.  Hand searches 
were conducted at locations that appeared to 
be suitable for reptiles (good substrate cover) 
and usually in conjunction with other fauna 
trapping activities.  Hand searches were 
conducted by four people searching for twenty 
minutes.  Reptiles were also identified from 
opportunistic observations. 

 
At each site where trapping was conducted, 
25 traps were set along a single transect line, 
with traps spaced approximately 15 m apart 
along the transect.  Trapping at each site was 
conducted over four consecutive nights, with 
traps checked each morning.  Eight sites were 
trapped, resulting in a total of 800 trap-nights 
(ie 8 sites x 25 traps x 4 nights).   

 
 
BAT TRAPPING 
 
Bats were captured using a collapsible harp-
trap.  This trap consists of a rectangular frame 
(approximately 1.5 m wide and 2 m high) that 
supports two layers of vertical parallel fine 
nylon fishing lines, resembling the strings of a 
harp.  The trap is normally placed where bats 

Trapped animals were carefully tipped out of 
the traps into cloth bags and identified and 
measured.  Animals were promptly released 
within 5 m of the point of capture. 
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THREATENED SPECIES AND SPECIES OF 
CONSERVATION  CONCERN 

are likely to pass, such as low flyways along a 
cleared track through the forest.  Bats do not 
easily detect the fine nylon lines and low-flying 
bats often fly into these lines, whereby they 
slide down the lines into a holding 
compartment at the base of the trap. 

 
Northern Corroboree Frog 
 
This species is declared Vulnerable under the 
Nature Conservation Act 1980. An initial 
inspection of Northern Corroboree Frog 
(Pseudophryne pengilleyi) habitat was 
conducted on 14 January 2003 during the 
wildfires.  A follow-up inspection of the habitat 
was conducted on 3 February 2003 following 
the wildfires.  The purpose of these 
inspections was to assess and document the 
extent and severity of burning to Corroboree 
Frog habitat (Sphagnum moss bogs and 
nearby woodlands and heathlands).   

 
Potential bat flyways were not easily identified 
following the wildfires, which had removed 
almost all of the shrub layer vegetation. Harp 
traps were therefore placed where tree-trunks 
formed possible flyways through the 
remaining burnt vegetation.  Set traps were 
monitored during the first half of the night and 
checked during the following morning.  The 
total number of ‘trap-nights’ was 16. 
 

 Captured animals were handled carefully to 
avoid bites and possible transmission of 
disease.  Following weighing and 
identification, bats were released into tree-
hollows. 

Corroboree Frogs were surveyed from 5 
February to 12 February 2003 to estimate 
numbers surviving the fire.  The survey of 
Corroboree Frog numbers is part of a long-
term monitoring program for the species (ACT 
Government 1997).  The method involves 
recording the number and location of calling 
males at nest sites in Sphagnum moss during 
the short summer breeding season. 

 
 
OPPORTUNISTIC OBSERVATIONS 
 
In addition to the above survey methods, 
opportunistic observations of fauna were also 
noted, together with the location of the animal 
and the habitat.  Such observations were 
particularly important for species that were not 
detected as part of the standard survey 
methods used in this study.  Opportunistic 
observations provided information on most 
fauna groups. 

 
Smoky Mouse 
 
This species is declared Endangered under 
the Nature Conservation Act 1980. Previous 
experience with trapping surveys (ACT 
Government 1999d).  for the Smoky Mouse 
(Pseudomys fumeus) in the ACT suggests 
that this method has a low probability of 
detecting the species, and hence trapping was 
not undertaken in this study.  Survey effort 
concentrated on the extent and severity of 
burning of Smoky Mouse habitat as an 
indication of the probable impact on the 
species.  Known habitat was inspected from 
the air by helicopter and one key site (a long 
spur on Mount Namadgi) was inspected on 
foot. 

 
 
INDIRECT METHODS 
 
Indirect methods are those that are used to 
detect the presence of a species without 
seeing or hearing the animal.  Collection of 
recent predator scats was undertaken to 
obtain information on the post-fire presence of 
both the predator (fox, wild dog, Spotted-tailed 
Quoll) and the prey species.  The identification 
of prey remains in scats had not been 
completed at the time of writing.  Observations 
of animal sign (scats, prints, scratches etc) 
were also noted. 

 
Brush-tailed Rock-wallaby 
 
This species is declared Endangered under 
the Nature Conservation Act 1980. The Brush-
tailed Rock-wallaby (Petrogale penicillata) 
once occurred in rocky outcrops of Tidbinbilla 
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Nature Reserve and Namadgi National Park 
(ACT Government 1999a).  This wallaby is 
presumed to be locally extinct in the wild in 
the ACT and therefore was not specifically 
targeted for survey in this study.  
 
Broad-toothed Rat 
 
A survey for the presence or absence of the 
Broad-toothed Rat (Mastacomys fuscus) and 
extent and severity of burning of its habitat 
was conducted in the sphagnum moss bog 
habitats and adjacent healthland habitats.  
Surveying involved noting the continued use 
(trampling and clearing) of their distinctive 
above-ground runways and noting the 

presence of their distinctive droppings on the 
runways.  The droppings are known to last up 
to five years, and to ensure that only post-fire 
droppings were recorded, sections of runways 
at two key sites for the species were cleared 
of droppings and then re-inspected seven 
weeks later.   A total of five runways were 
cleared at Ginini Flats and one at Snowy 
Flats. 
 
Spotted-tailed Quoll 
 
Trapping for Spotted-tailed Quolls (Dasyurus 
maculatus) was not undertaken in this study 
due to the low probability of detecting the 
species.  Survey effort concentrated on 

 
 

Table 3.1  Sites and methods used for the general fauna survey  
 

Site Site No. Severity SS MT PT HS BT 
Brindabella Ranges        
Warks road (vicinity of Warks camp) -       
Moonlight Hollow road PF6 M to H      
Mt Ginini PF11 VH      
Upper Cotter area        
Mt Franklin R. b/w Pryor’s Hut and Blackfellows Gap -       
Leura Gap fire-trail, -       
Leura Gap track junction down to Cotter Hut, -       
Cotter Hut to the catchment gate -       
Gudgenby Valley        
Old Boboyan Road south from pine plantation to 
Boboyan Valley 

-       

Orroral Valley        
Orroral road, Park Boundary to end of sealed section -       
Cotter Hut road, section in Orroral -       
Glendale depot area -       
Glendale Crossing PF74 H      
Orroral Picnic area PF61+63 H      
Orroral valley site PF59 H       
Tidbinbilla Valley         
Birrigai Property - Yellow box-Red Gum woodland PF9 H      
Birrigai Property - Xanthorrhoea  PF31 H      
Tidbinbilla NR - Fishing Gap fire-trail PF39 H      
Tidbinbilla NR  - Camelback fire-trail PF26 H      
Murrumbidgee River corridor (south)        
Castle Hill in Yellow Box-Red Gum woodland        

Methods abbreviations: SS = Spotlight Survey, HS = Hand Search, PT = Pitfall Trapping, MT = Mammal 
Trapping, BT = Bat Trapping 
Fire Severity abbreviations: VH = Very High severity,  H = High severity,  M = Moderate severity   

29 



 

30 

searches for latrine sites and scats along 
drainage lines in the Gudgenby and Orroral 
Valleys.  The extent and severity of burning of 
typical habitat for the species was assessed 
from the air by helicopter.  
 
 
SITES 
 
The sites used in the general fauna survey are 
shown in Table 3.1 together with the methods 
used at the sites.  These sites covered a wide 
range of vegetation types, from tall wet forests 
through woodlands to open grasslands, as 
well as the full spectrum of fire severity 
categories.  In addition to these sites, other 
sites (described above) were surveyed for 
threatened species or species of conservation 
concern.   
 
Previous spotlight records were available from 
all sites spotlighted except for the Yellow box-
Red Gum transects and the Gudgenby 
transect. Small mammal surveys were carried 
out at sites where previous surveys had been 
conducted over the past 30 years.  The 
Tidbinbilla surveys were carried out in late 
1970s–early 1980s, whereas the surveys in 
the Gudgenby River–Orroral Valley area were 
completed in the late 1990s. 
 
 
3.3 Results 
 
RESULTS OF METHODS  
 
Spotlight surveys revealed a diversity of 
species in the habitats surveyed, with a higher 
number of sightings recorded in the areas with 
a burn category of low to moderate.  Species 
identified include Eastern Grey Kangaroo 
(Macropus giganteus), Red-necked Wallaby 
(Macropus rufogisis), Common Brushtail 
Possum (Trichosurus vulpecula), Common 
Ringtail Possum (Pseudocheirus peregrinus), 
Mountain Brushtail Possum (Trichosurus 
caninus), Greater Glider (Petaurus volans), 
Sugar Glider (Petaurus breviceps), several 
unidentified bats, Owlet Nightjar (Aegotheles 
cristatus), Boobook Owl (Ninox 
novaeseelandiae), Tawny Frogmouth 
(Podargus strigoides), two frog species, cat, 
dog, fox and rabbit.  

Of particular interest was the sighting of a total 
of 13 Greater Gliders on a 1km section of 
track near the Warks Camp area in the Lower 
Cotter catchment.  The area is predominantly 
Brown Barrel, Mountain Gum and Ribbon 
Gum forest with full scorch of the tree crowns.  
The gliders were feeding on epicormic growth 
and a range of body sizes was observed.    
 
Small mammal trapping revealed the 
presence of several species six to eight weeks 
following the fires at sites that had 
experienced severe burns. Agile Antechinus 
(Antechinus agilis), Dusky Antichinus 
(Antechinus swainsonii) and Bush Rat (Rattus 
fuscipes) were present at the sites trapped (Mt 
Ginini, Tidbinbilla Nature Reserve, Orroral 
Valley). 
 
Pitfall trapping was carried out only at sites 
where pitfall trapping had previous been 
conducted.   A small number of reptiles were 
trapped, and in general hand searches were 
more successful in detecting the presence of 
species at a location. 
 
Bat Trapping success was limited (3 species 
trapped in one trap).  This was largely due to 
low night time temperatures (low bat activity) 
and the removal by burning of the flightways 
normally used by bats in forested areas.  
However, bats were heard and seen during 
the spotlight surveys. 
 
SPECIES RESULTS 
 
The results for individual species or species 
groups (Table 3.2) are based largely on 
presence/absence survey data.  Qualitative 
observations of animal abundance during this 
study suggest that post-fire abundances of 
almost all fauna groups in areas that 
experienced moderate to high severity burn 
were markedly lower than pre-fire 
abundances, based on experience of 
ecologists familiar with these areas.  
Exceptions may have been birds that eat 
carrion, wombats, rabbits and some insect 
species (ants and termites).  It is possible that 
the markedly reduced cover of ground and 
shrub layer vegetation may have made some 
species more conspicuous than prior to the 
fires. 

 



 

Table 3.2  Results for individual species or species groups 
 
Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Threatened Species and species of 
conservation concern 

   

Northern Corroboree Frog  (Pseudophryne 
pengilleyi) 
 
Restricted distribution confined to the high country 
of the ACT and adjacent NSW (Bimberi, Brindabella 
and Fiery Ranges and Bogong Mountains).  In the 
ACT the species over-winters in moist forests, 
woodlands and heathlands from 800m to over 
1800m. The species depends on shallow pools and 
seepages in subalpine wet heath, sedge and 
sphagnum bogs to breed.  In the ACT the species 
has suffered substantial decline over the last 20 
years.  Exact causes of the decline are unknown, 
although disease, increased UV light exposure and 
climate change have been implicated.  Threats to 
remaining small populations include habitat loss or 
disturbance due to drought, feral animals (especially 
pigs and horses), weed invasion and wildfire. Diet of 
adults is mostly small black ants and probably other 
small invertebrates. 

All known Corroboree Frog over-
wintering habitat was burnt by 
moderate to high severeity fire. 
 
All known breeding sites were 
affected by moderate to high 
severity fire, and ranged from 70 to 
95 % of the habitat burnt at these 
sites (refer to ‘wetlands’ in Chapter 
4).  

Direct mortality through burning, 
resulting in lower numbers and reduced 
population viability.  Fire occurred 
during the 2003 breeding season, 
possibly reducing recruitment to 
population. Reduced over-winter 
survival due to loss of suitable shelter 
habitat in woodlands adjacent to bogs.  
Damage to bog community from fire 
resulting in loss of suitable breeding 
sites. 

Numbers of calling males detected at 
sites both pre and post fire post-fire 
were extremely low and insufficient 
to provide a reliable comparison. 
 
Post fire searches revealed 22 nests 
containing eggs, some of which were 
collected for captive husbandry. 

Smoky Mouse  (Pseudomys fumeus) 
 
In the ACT the species is only known from two 
males trapped in Namadgi (Bulls Head and Mt 
Kelly).  Possibly also found on Mt Namadgi and Mt 
Coree.  Findings suggest the species still occurs 
within and adjacent to the ACT though at low 
densities. Preferred habitat in the ACT is sub-alpine 
heath on rocky ridge-tops.  The species has a 
specialised diet (legume seeds, berries, bogong 
moths, truffle-like fungi). 
 

All known Smoky Mouse sites in 
ACT categorised as high or very 
high fire burn severity, with  95% of 
ground and shrub vegetation 
removed. 

Species depends on well-developed 
ground cover and shrub layer. 
 Loss of cover is likely to reduce 
numbers through increased 
susceptibility to fox predation, lack of 
food resources and lack of shelter for 
over-wintering.  Loss of numbers may 
reduce population viability. Ability for 
isolated populations to recolonise 
following localised extinction is 
uncertain.  

Survey concentrated on impacts to 
known habitat. 
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Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Brush–tailed Rock-wallaby  (Petrogale  
penicillata) 
 
Once common and ubiquitous throughout the 
mountainous country of south-eastern Australia, 
there has been a dramatic decline in distribution 
and abundance of the species. 
 

Presumed extinct in ACT  Not surveyed. 

Spotted-tailed Quoll  (Dasyuris maculatus) 
 
Several unconfirmed sightings of Spotted-tailed 
Quolls in the ACT since the 1960s but no confirmed 
records.  Trapping surveys in 1999 and 2000 
yielded no evidence of presence.  Species is 
probably present in the ACT in low numbers.  
Historical information on sightings in the 1800s and 
early 1900s suggests higher abundance.   
 

Known areas of typical habitat in the 
Brindabellas have been burnt – high 
or very high fire severity category. 

Species dens in rock crevices and 
hollow logs, availability of the latter has 
been reduced by fires. Probable 
reduction in food supply (insects, small 
mammals, birds). 

Quoll scats were collected during the 
post fire survey period. 

Broad–toothed Rat  (Mastacomys fuscus) 
 
The Broad-toothed Rat inhabits wet heaths and 
sphagnum bogs generally above 1400m in the ACT, 
where is common.  The species lives in burrows 
and forms extensive runways and systems through 
dense vegetation and sphagnum. The diet is mostly 
the stems of sedges and grasses, some seeds and 
moss sporangia, leaves and bark of shrubs 
 

70 to 90 % of habitat burnt-
moderate to high severity. Lack of 
ground cover, exposed runways. 

In short-term: probable reduced 
availability of food due to lack of ground 
vegetation; increased susceptibility to 
predation due to lack of ground cover.   

Droppings and other evidence of the 
species found where surveyed at 
Ginini Flats and Snowy Flats. No 
droppings were found in the burnt 
areas surrounding these habitat 
refuges, indicating that the species is 
confined to the unburnt patches. 

Monotremes    
Echidna (Tachyglossus aculeatus) 
 
Widely distributed throughout woodlands and 
forests of the ACT.  The species has a specialised 
diet of ants, termites and subterranean grubs.  It 
shelters under bushes, in wombat and rabbit 
burrows, digs to semi-submerge. 

Lower availability of shelter 
(removal of bushes).  Possibly low 
impact on availability of food (ants 
and termites). 

Probably high mortality during fires.  
Post-fire survival dependent largely on 
availability of ants and termites, which 
may not have been greatly altered.  

No sightings recorded. 
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Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Platypus (Ornithorhynchus anatinus) 
 
Platypus occur patchily throughout the rivers and 
larger permanent streams of the ACT.  The diet is 
aquatic invertebrates detected in the river-bed 
substrate by its sensitive bill. 

Possibly lower food availability post-
fire due to increased sedimentation 
of river-beds, which has been 
exacerbated by lower water flows 
associated with drought. 

Mortality during fires probably low.  
Post-fire impacts uncertain, possibly 
reduced food availability and so lower 
survival or breeding.  Most or all 
platypus at Tidbinbilla NR waterbird 
ponds died post-fire due to botulism 
outbreak from stagnant water and 
carcass decomposition. 

No live sightings recorded, 
mortalities at Tidbinbilla Nature 
Reserve. 

Arboreal Mammals    
Yellow-bellied Glider (Petaurus australis) 
 
Largely restricted to tall wet forests of Brown Barrel 
(Eucalyptus fastigata) and Mountain Gum 
(Eucalyptus dalrympleana). The species 
characteristically occurs at low densities and has 
large home ranges (Lindenmayer 2002), and is 
probably a reflection of low food availability (mostly 
tree sap, supplemented with nectar and 
invertebrates). Uncommon species in the ACT. 
Nests in hollows. 

90% of habitat burnt with a severity 
of moderate to high.  Probable 
reduction in hollows in short-term 
with an increase in hollows in long 
term. 

Lack of food, particularly in areas burnt 
with high severity where sap feeding 
trees have been killed, also short-term 
lack of blossoms and insects. Probable 
lack of shelter (hollows). 

No sightings recorded.  

Greater Glider (Petaurus volans) 
 
In the ACT the Greater Glider is common in tall 
forests of the Brindabella Ranges up to about 
1600m asl.  The species eats almost exclusively 
eucalypt leaves and uses hollows for nesting. 

90% of forest habitat in Namadgi 
NP and Tidbinbilla NR burnt with a 
severity of moderate to high. 
Probable reduction in hollows in 
short-term with an increase in 
hollows in long term. 

Short-term (weeks) lack of food 
(leaves) in areas of moderate to high 
burn severity.  Epicormic growth has 
alleviated food shortage, though the 
species is unlikely to recolonise areas 
where trees have died until regrowth 
matures (many years).  Probable lack 
of shelter (hollows). 

Spotlight sightings recorded in the 
Warks Road and Moonlight Hollow 
Road area, including 13 animals in a 
1 km section of Warks Road near 
Warks Camp.  This latter area was 
scorched and the dominant trees 
(Brown Barrel, Ribbon Gum and 
Mountain Gum) were re-sprouting. 

Common Brushtail Possum (Trichosurus 
vulpecula) 
 
A common species distributed throughout the ACT 
at lower altitudes in wooded habitats and urban 
areas.  Diet is mainly leaves, flowers and fruits. 
Nests in hollows. 

In Namadgi NP, Tidbinbilla NR and 
surrounding areas 90% of habitat 
burnt (moderate to high severity). 
Probable reduction in hollows in 
short-term with an increase in 
hollows in long term. Species has 
wide distribution outside burnt 
areas. 

Lack of food due to defoliation of trees 
and loss of shrub layer, probable lack 
of shelter (hollows), increased 
predation.  Possible displacement to 
other areas. Species is adaptable and 
likely to recolonise areas when they 
become suitable habitat. 

Sightings at several locations in 
Namadgi National Park during 
spotlight surveys. 
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Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Mountain Brushtail Possum (Trichosurus 
caninus) 
 
In the ACT the species is restricted to areas in the 
mountains of Tidbinbilla and Namadgi. Preferred 
habitat is heavily vegetated montane gullies and wet 
sclerophyll forests. Diet is mainly leaves, flowers 
and fruits.  Nests in hollows. 
 

90% of lowland and highland forest 
habitat burnt with a severity of 
moderate to high. Probable 
reduction in hollows in short-term 
with an increase in hollows in long 
term. 

Lack of food due to defoliation of trees 
and loss of shrub layer. Probable lack 
of shelter (hollows) and increased 
predation. 

Spotlight sightings at Warks Road (5 
animals) and at Leura Gap Trail. 

Common Ringtail Possum (Pseudocheirus 
peregrinus) 
In the ACT the species is generally restricted to 
woodland and forest, including Snow Gum 
woodland and forest above the snowline. Diet is 
mainly leaves, flowers and fruits. Constructs a ‘drey’ 
to use as a nest. 
 
 

90% of lowland and highland forest 
habitat burnt with a severity of 
moderate to high.  

Probable high mortality during fires.  In 
short-term, lack of food due to 
defoliation of trees and loss of shrub 
layer. Short-term lack of shelter (dreys).  
Possible displacement to other areas. 

Spotlight sightings at Leura Gap Trail 
and at Snowy Corner in Namadgi 
NP. 

Sugar Glider (Petaurus breviceps) 
Squirrel Glider (Petaurus norfolcensis) 
 
These species have a patchy distribution in 
woodlands and forests.  In the ACT, the Sugar 
Glider is common whereas the Squirrel Glider is 
rare.  Both species are hollow nesters and feed 
mainly on tree-gum (eucalypt and acacia), nectar, 
pollen and occasionally invertebrates. 

90% of lowland and highland forest 
habitat in Namadgi NP and 
Tidbinbilla NR burnt with a severity 
of moderate to high.  These species 
are also found in unburnt areas in 
the ACT. 

Reduced availability of food due to loss 
of some eucalypts, almost all acacias, 
and lack of insects. Probable lack of 
shelter (hollows) and increased 
predation. 

Spotlight sightings of Sugar Glider at 
Corin Dam, Leura Gap Trail and Old 
Boboyan Road near Hospital Hill. No 
confirmed sightings of Squirrel 
Glider. 

Feathertail Glider (Acrobates pygmaeus) 
Eastern Pygmy Possum (Cercartetus nanus) 
 
Both species are probably common in forests (and 
for the Feathertail Glider, woodlands) of the ACT, 
though they are small and rarely seen.  These 
species usually nest in hollows, though sometimes 
make spherical nests (dreys). Their diet is nectar, 
pollen, insects and soft fruits. 

90% of lowland and highland forest 
habitat in Namadgi NP and 
Tidbinbilla NR burnt with a severity 
of moderate to high.  

Probable high mortality during fires.  In 
short-term, reduced availability of food 
(blossoms, nectar and insects). 
Probable lack of shelter (hollows) and 
increased predation. 

No sightings recorded. Species are 
difficult to detect. 
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Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Koala (Phascolarctos cinereus) 
 
Occurs in woodlands and forests, rare in the ACT.  
The species’ diet is exclusively eucalypt leaves. 

90% of lowland and highland forest 
habitat burnt with a severity of 
moderate to high. 

High mortality during fires.  Lack of food 
for some weeks following fires until 
epicormic shooting. 

No live animals sighted, remains of 
one animal found at south-east 
slopes of Gibraltar Creek valley. 

Large Mammals    
Swamp Wallaby  (Wallabia bicolour) 
 
A common species distributed throughout 
sclerophyll forests and woodlands with a dense 
understorey in the ACT. Diet of mostly grasses, 
some herbs and shrubs. 
 

90% of lowland and highland forest 
habitat burnt with a severity of 
moderate to high. 

Probable high mortality during fires.  In 
short-term: lack of shelter and 
consequent increase in 
predation/exposure, severely reduced 
availability of food. 

Sightings at Mt Tennent, Orroral 
valley, Mt Franklin Road, Tidbinbilla 
Nature Reserve, Condor Creek. 

Eastern grey kangaroo  (Macropus giganteus) 
 
An abundant species occurring throughout the ACT 
in grasslands woodlands and open grassy forests. 

Impact on habitats in urban area 
generally insignificant (exception of 
reserves burnt in fires).  Post-fire 
increase in the species in urban 
areas due to displaced animals.   
Woodlands - 50% burnt but 
generally variable burn severity 
Forests - 90% burnt from moderate 
to high severity.  Large areas of 
habitat in ACT not affected by fires. 

High mortality in some burnt areas of 
Namadgi NP and Tidbinbilla NR, only 
low mortality in other areas such as 
Gudgenby. Short-term (some weeks) 
lack of food, displacement of animals to 
unburnt areas, (eg. urban areas and 
rural roadsides).  Species will quickly 
recolonise areas as grasses recover.  

Density estimates indicate a 
reduction of 47% at Tidbinbilla post 
fire.  Little change in kangaroo 
density at Gudgenby where fire did 
not burn the grassland area. 

Wallaroo  (Macropus robustus) 
 
In the ACT the species is restricted to rocky hills, 
outcrops and ridges, where it is common in suitable 
habitat. 
 

Much of typical habitat was burnt 
with a moderate to high severity.  
Significant habitat areas unburnt 
(e.g. Castle Hill).  Promotion of 
shrub layer by fires may reduce 
long-term suitability of habitat. 
 

Short-term (some weeks) lack of food. Sightings in the Naas area (Apollo 
Road and Fitz Hill), Castle Hill and 
Birrigai. 

Red-necked wallaby  (Macropus rufogriseus) 
 
In the ACT the species is common in sclerophyll 
forests and woodlands with a dense understorey.  

Woodland habitat – 50% burnt but 
generally variable burn severity. 
Sclerophyll forests – 90% burnt 
from moderate to high severity.  
Loss of cover due to removal of 
most of forest understorey. 
 

Short-term (some weeks) lack of food.  
Lack of cover may increase 
susceptibility to predation. 

Widespread sightings:  Mt Tennent, 
Mt Franklin Road, Tidbinbilla, 
Gudgenby, Upper Cotter, Glendale, 
Mt Clear and Orroral valley. 
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Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Common Wombat (Vombatus ursinus) 
 
A common species in the ACT occurring in a range 
of habitats including riparian zones, woodlands, 
forests, wet gullies and rocky ridges and areas 
above the winter snowline.  The species eats mainly 
grass and spends most of its time in deep burrows. 
 

Most of the habitat for wombats in 
the ACT was burnt to varying 
degrees of severity.  However, the 
species is not dependant on 
vegetation cover or structure – its 
main requirement is abundant grass 
close to burrows.   

Low mortality during fires because of 
burrow refuge.  Short-term reduced 
availability of food (grass), though the 
species also eats roots and possibly 
fungi. 

No sightings of animals, though 
widespread sign of wombat activity, 
from lower areas to high rocky ridges 
on Mount Namadgi. 

Small Mammals    
Bush Rat  (Rattus fuscipes) 
 
In ACT found generally in dense vegetation in the 
wet forests from lower elevations such as Tidbinbilla 
to sub-alpine areas such as along the Franklin Rd. 
Nests in shallow burrows in the ground, also uses 
hollow logs and forest litter for shelter. Eats mostly 
plant tissue, seeds, fungi and invertebrates. 

90% of habitat burnt to varying 
degrees.  Reduction in shelter such 
as logs on the ground and leaf litter. 

In short-term: probable lack of food due 
to removal of ground layer vegetation 
and increased susceptibility to 
predation.  An adaptable species that 
will recolonise areas as the become 
suitable habitat. 

Animals caught at Glendale, Orroral 
Picnic ground, Orroral Rd, 
Camelback, Fishing Gap and Ginini 
with Elliott traps.   The numbers were 
greater than expected possibly 
because food was scarce. 

Agile Antechinus  (Antechinus agilis) 
 
Found from lowland woodland to tall wet sclerophyll 
forests and sub-alpine woodland where it is the 
most abundant small mammal in the ACT. Feeds on 
invertebrates such as beetles, spiders and 
cockroaches gleaned from fissures in tree trunks, 
logs and forest litter.  The species builds large 
communal nest of dry leaves in tree hollows. 

90% of habitat in Namadgi NP and 
Tidbinbilla NR burnt to varying 
degrees.  The species also occurs 
in habitats outside the fire affected 
areas. In short-term, reduction in 
shelter such as logs on the ground 
and leaf litter. 

In short-term: probable reduced 
availability of food due to lack of 
invertebrates; increased susceptibility 
to predation.   

Surprisingly large numbers caught 
on Camelback Track, Fishing Gap 
Track, Ginini, Birrigai, Moonlight 
Hollow, Moonlight Hollow Road, 
Orroral Picnic Ground and Orroral 
Rd. 

Dusky Antechinus  (Antechinus swainsonii) 
 
Found in the wet mountain forest in the ACT from 
low to sub-alpine elevations.  Prefers dense 
vegetation. The diet includes invertebrates and 
worms in topsoil and litter, sometimes small reptiles 
and birds, and fruit and carrion. The species nests 
in burrows of hollow logs. 
 
 

90% of habitat burnt to varying 
degrees.  In short-term, reduction in 
shelter such as logs on the ground 
and leaf litter. 

In short-term: probable reduced 
availability of food due to lack of 
invertebrates; increased susceptibility 
to predation.   

Animals caught on Camelback 
Track, Fishing Gap Track, Ginini, 
Moonlight Hollow Road dam, 
Moonlight Hollow Rd Ash, Orroral 
Picnic Ground and Orroral Road 
sites. 
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Bats    
Flying-foxes (mega-bats) 
 
Grey-headed (Pteropus poliocephalus) and Little 
Red (Pteropus scapulatus) Flying-foxes are 
nomadic species that are occasional summer 
visitors to the ACT. 

 Given the drought conditions in the 
region it is very unlikely that these 
species would have been in the ACT in 
any numbers during January 2003. 

No sightings. 

Insectivorous or micro bats 
 
Eight species are known to occur in the ACT, with a 
further seven species possibly occurring.  The few 
records for bat species in the ACT provide little 
information on species distribution or abundance, 
though many of these species may have been  
present in woodland and forest areas of the ACT 
affected by the bushfire. Bats roost either singly or 
in groups in tree hollows, under bark, in caves or 
rock crevices, or occasionally in built structures.  All 
species found in the ACT feed on insects, which are 
captured on the wing or gleaned from vegetation. 

Habitat in urban area – impact not 
significant. 
Lowland woodlands - with the 
exception of some parts of the 
Cotter/ Uriarra area, it is unlikely 
that burn severity was sufficient to 
destroy many roosting sites in 
woodland tree hollows. 
Lowland and highland forest (90% 
burnt from mild to severe) will have 
destroyed significant numbers of 
roosting hollows and bark crevices, 
but will also have created many new 
roosting hollows. Cave/rock crevice 
roosts – unlikely to have been 
impacted. 

Short-term: reduction in insect prey 
numbers in woodland / forest where 
vegetation has scorched or been 
entirely burnt, loss of roost sites and 
possibly increased susceptibility to 
predation. 
 
Paddy’s River Cave (known roost for 
Large Bent Wing Bat (Miniopterus 
schreibersii) unlikely to have been 
affected by the fire.  
 

Species caught in Harp Traps White-
striped Mastiff bat (Tadarida 
australis), 
Forest bat (Vespadelus sp.) and 
Great Pipistrelle (Falsistrellus 
tasmaniensis) 
 
Anecdotal observation of a number 
of bats feeding at Bendora Dam 
(30/4/2003) by WRM fish group: 

Reptiles and Frogs    
Frogs 
 
The Southern Toadlet  (Pseudophryne. Dendyi), 
Common Eastern Froglet  (Crinia signifera) and 
Northern Corroboree Frog are found in moist or wet 
habitats in the fire-affected areas.  Details of the 
Northern Corroboree Frog are given above.  In the 
ACT, Southern Toadlet is largely restricted to fire-
affected areas in the Brindabellas above about 
750m asl, whereas the Common Eastern Froglet is 
found throughout much of the ACT except for tall 
wet sclerophyll forests.  

90% of habitat in Namadgi NP and 
Tidbinbilla NR burnt with moderate 
to high fire severity.  Most ground 
cover (logs, leaf litter) for frogs has 
been removed.   

Probable high mortality from fires.  
Short-term: reduced availability of food 
(small invertebrates), lack of shelter, 
increased susceptibility to predation, 
loss of breeding habitat. 

Common Eastern Froglet  (Crinia 
signifera): scattered individuals, 
heard in wet areas that avoided high 
severity burning, including flats near 
Mt Murray and Ginini Wetlands. 
Southern Toadlet: individuals 
recorded post-fire during annual 
monitoring at key site for species 
(Thompsons Corner). 
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Reptiles 
 
The following species are known to occur in the fire-
affected areas of the ACT: 
Maccoy’s Skink (Nannoscincus maccoy), 
Coventry’s Skink (Niveoscincus coventryi), 
Mountain Log Skink (Pseudemoia entrecasteauxii), 
Black Rock Skink (Egernia saxatilis intermedia), 
Spencers Skink (Pseudemoia spenceri), 
Tussock Skink (Pseudemoia pagenstecheri), 
Garden Skink (Lampropholis guitchenoti 
Delicate Skink (Lampropholis delicata), 
Southern Water Skink (Eulamprus heatwolei), 
Three-toed Skink (Hemiergis decresiensis), 
Gippsland Water Dragon (Physignathus lesuerii 
howittii), 
Jacky Lizard (Amphibolorus muricatus), 
Eastern Three-lined Skink (Bassiana duperreyi), 
Blotched Blue-tongued Lizard (Tiliqua nigrolutea), 
Eastern Brown Snake (Pseudonaja textiles), 
Eastern Snake-necked Tortoise (Chelodina 
longicollis).  In the ACT the first six species are 
largely restricted to mountainous areas, most of 
which has been fire-affected.  The distributions of 
the other species include lower elevation habitats 
outside the fire-affected areas. 

90% of habitat in Namadgi NP and 
Tidbinbilla NR burnt with moderate 
to high severity.  Removal of ground 
cover (leaf-litter, logs, vegetation) 
and shrub cover.  Loss of breeding 
habitat. 

Short-term: lack of ground protective 
cover, increased susceptibility to 
predation, probable reduced food 
availability (mostly small invertebrates).  
Longer-term: mosaic burn pattern 
provides refuge areas (low burn 
severity) for later re-colonisation of 
more severely burnt areas. 

Skinks were obvious and apparently 
abundant immediately post-fire from 
incidental observations. However, 
during surveys three months 
following fire it was apparent that 
their abundance had markedly 
decreased.  Sightings where the 
species was identified were: 
Maccoy’s Skink (Fishing Gap, 
Camelback Fire Trail, Moonlight 
Hollow); 
Coventry’s Skink (Camelback 
Ridge); 
Mountain Log Skink (Camelback 
Ridge, Moonlight Hollow); 
Black Rock Skink, Spencers Skink 
and Tussock Skink (Coronet Peak); 
Garden Skink (Glendale, Fishing 
Gap); 
Delicate Skink (Fishing Gap, 
Orroral); 
Southern Water Skink (Fishing Gap); 
Three-toed Skink (Camelback Ridge, 
Fishing Gap); 
Gippsland Water Dragon and Jacky 
Lizard (Glendale); 
Eastern Three-lined Skink (Orroral); 
Blotched Blue-tongued Lizard (Old 
Boboyan Rd Nth), 
Eastern Brown Snake (Mt Tennant); 
Eastern Snake-necked Tortoise 
(Namadgi VIC, Tharwa).  Skinks 
were caught in very low numbers in 
pitfall traps compared to pitfall 
trapping at the same sites in the mid-
1970s. 
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Feral Animals    
Pigs 
 
Pigs spread through the ACT natural, forestry and 
rural areas after accidental release in 1959.  Control 
programs and monitoring of pig numbers have been 
in place in natural areas for over 20 years.  Since 
the late 1980’s pig numbers have remained stable 
at relatively low densities.  More recently, ground 
disturbance by pigs appears to be increasing.  
Rooting may be impacting on plant and invertebrate 
species composition at frequently disturbed areas. 
 

Pigs appear to use the full range of 
habitats in natural areas of the ACT, 
90% of which has been burnt. 

Potentially some reduction of numbers 
directly due to fire. Food sources 
reduced, though underground food 
supplies presumably not heavily 
impacted in the immediate post fire 
period.  Reduction of cover may make 
pigs more prone to predation by wild 
dogs. 

Pig numbers not surveyed.  Annual 
survey is usually carried out in 
January. 

Horses 
 
Feral horses were eradicated in the ACT in 1986.  
Since the mid 1990’s feral horses have been 
observed in Kosciuszko National Park close to the 
ACT western boundary.  Small numbers have 
occasionally made forays into the south-west 
boundary areas of Namadgi National Park.    

Potential habitat for feral horses in 
the ACT has been burnt. 

No direct impact on pre-fire horse 
numbers.  Removal of under-story in 
burnt areas of Namadgi NP may 
facilitate horse movements into the 
park. 
 

Aerial observations indicated 7 
horses in near proximity to the south-
western boundary of Namadgi NP.  A 
survey of feral horse numbers in the 
Australian Alps indicated a significant 
reduction in horse numbers after the 
fire (from 5,000 to approximately 
2,000).  However, most of the 
suitable habitat (open grassy areas) 
for horses in ACT was not burnt. 

Rabbits 
 
Exist throughout the non-urban areas of the ACT. 

Much of the habitat occupied by 
rabbits was burnt. 

Protection in burrows so probably good 
survival. Short term: reduced 
availability of food.   Rabbits known to 
dig below crowns of grass plants to eat 
the roots and browse on regrowth and 
seedlings of plants recovering from fire. 

General observations and spot light 
figures indicate no significant 
reduction in numbers. 

Wild Dogs and Foxes 
 
Throughout natural areas in the ACT. Anecdotal 
accounts suggest a slow increase in dog numbers 
over recent years, whereas fox numbers appear to 
have remained stable or decreased slightly over the 
18 months prior to the fire. 

Much of habitat burnt. Mortality during fire.  Likely to be 
significant impact on the prey species 
of these animals. 

Incidental observations by staff:  fire 
appears to have increased the 
dispersal of dogs by splitting up 
packs.  This could lead to greater 
breeding success with potential 
increase in numbers of dogs. No 
survey of fox survival. 

39 



 

Knowledge of the species in the ACT Impact on habitat Likely impact on species Survey results 
Goats 
 
Goat populations exist in parts of the ACT’s natural 
areas.  Significant goat eradication programs were 
undertaken in the early 1980’s to remove large 
populations from the Tidbinbilla Range (300 
animals) and the Naas Valley area.  Since then 
escapes from domestic populations have resulted in 
reinvasion of part of the natural area of the Naas 
area and a further population in the forestry area. 

Majority of habitat burnt. Mortality during fire.  Short-term: 
reduction in food supply. 

No survey carried out.  A mob of 
approx. 20 was destroyed 
immediately post-fire in the Naas 
area. 
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BIRDS • Gain in roosting hollows due to 
importance of fire in promoting hollow 
formation (Gibbons and Lindenmeyer 
2002). 

 
Birds were not targeted for survey in this 
study.  This section presents a brief overview 
of some probable impacts to this faunal group 
and opportunistic observations of birds noted 
during surveys for other faunal groups. 

 
The following are some incidental 
observations made during the study:  
 Studies have shown that some bird species 

benefit from the effect of fire on their habitats 
whereas for other species fire may be 
detrimental.   Impacts of fire on birds (both 
positive and negative) are covered in a review 
by Walter (1997) and Brown et al. (1998). 
Probable impacts are summarised below. 

Two dead (burnt) Lyrebirds (Menura 
novaehollandiae) were encountered along the 
creek at Fishing Gap in Tidbinbilla Nature 
Reserve during fauna surveys.  Live Lyrebirds 
were commonly seen during trips in the 
mountains immediately after the fires. Some 
weeks later Lyrebirds were not commonly 
seen, during which time a few dead Lyrebirds 
were reported by other researchers.  These 
results suggest many birds survived the fires 
but were susceptible to post-fire starvation. 

Immediate effects: 
• Mortality during fires; 
• Birds may feed on insects and other small 

animals escaping from the fire front;  
• Species that forage on exposed soil will 

benefit immediately following fire; 
Large numbers of Yellow-tailed Black 
Cockatoos (Calyptorhynchus funereus)- 
(flocks of about 80 birds) have been observed 
in South Canberra feeding on pines within the 
suburbs (eg. Fadden Pines and Isaacs Pines) 
presumably due to loss of food in larger pine 
forests that were burnt. 

• Increased food availability for carrion 
eaters. 

Short-term effects: 
• Reduction in availability of prey (insects 

and reptiles) in woodland/forest where 
vegetation has been scorched or entirely 
burnt; 

   
The media reported parrots falling from the 
sky during the fire event on 18 January. Dead 
(but unburnt) Sulphur Crested Cockatoos 
(Cacatua galerita) were also reported at 
Tidbinbilla Nature Reserve after the fire. 

• Loss of nesting sites in tree hollows that 
were destroyed in areas of high fire 
severity; 

 
• Increased threat of predation due to loss 

of cover, particularly in ground and shrub 
feeding species; 

Raptors were reported as numerous at 
Tidbinbilla Nature Reserve in the weeks after 
the fire, in particular Wedge-tailed Eagles 
(Aquila audax).  These species may benefit 
from feeding on carrion and from increased 
prey visibility due to loss of cover. 

• Species that use the lower vegetation 
strata will be affected more than canopy 
species in areas with a low to moderate 
fire severity.  

 
Longer-term effects: INVERTEBRATES 

 • Bird abundance and species richness can 
increase as structural diversity increases 
through post-fire vegetation succession; 

Invertebrates (insects, spiders, mites, worms, 
snails etc) constitute the bulk of biodiversity 
within forests and play an essential role in 
ecosystem functioning.  Studies of the 
response of invertebrates to fire have only 
recently appeared in the scientific literature, 
especially for south-eastern Australia.  These 
studies have looked at the impacts of low 
intensity prescribed fires on invertebrates 
restricted to soil and litter fauna.  Wildfires 

• Some bird species may be lost in an area 
if specific plant forage species are 
destroyed by inappropriate fire intervals or 
forage plants are affected over an 
extensive area eg. Glossy Black 
Cockatoo (Calyptorhynchus lathami); 
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with high severity burning would be expected 
to have different impacts to low intensity fire.  
York (1996) suggests that invertebrate 
communities undergo post fire succession, 
which relates primarily to habitat structure. 
 
There was no assessment of the impact of the 
ACT fires on invertebrates.  Some incidental 
observations were made during the survey 
period.  Some species of ants, though not 
evident in the first few days after the fire, 
appeared to have survived well, being 
protected by their underground nests.  These 
included at least two species of ants, which 
became very evident during the surveys. 
In the Upper Cotter area, significant numbers 
of Stick Insects (Didymuria violescens) 
survived the fires and were continuing to eat 
the unburned canopies of favoured species.  
Of the 55 species of grasshopper in the ACT, 
populations of the genus Kosciuscola are 
potentially most affected by extensive wildfire 
because they are flightless grasshoppers 
which lay their eggs at the base of Snowgrass 
tussocks.  Populations of the Alpine 
Grasshopper Kosciuscola menistra are likely 
to be most at risk.  Establishing the status of 
this species will require surveys in spring.  
The Grasshopper Keys laxabilla has a good 
chance of survival in fire because it lays its 
eggs in the soil (pers com. C Lewis). 
 
 
3.4 Conclusions 
 
The results of the fauna surveys and 
opportunistic observations suggest that, with 
few exceptions, populations of most species 
have been substantially reduced in fire-
affected areas.  Very few animals were 
observed in areas of high or very high severity 
burn, where almost all green vegetation 
(understorey and canopy) and ground cover 
has been removed. 
 
Despite the severity and extent of the fires, 
which considerably altered fauna habitats, the 
range of species still present in burnt areas 
(particularly areas less severely burnt) was 
surprising.  In particular, Eastern Grey 
Kangaroos were still commonly observed in 
more open habitats after the fire, and Swamp 
Wallabies and Red-necked Wallabies were 
seen over a wide geographic area.  Small 
ground-dwelling mammals, such as 

Antechinus species and Bush Rats were 
caught in unexpectedly high numbers in traps.  
Numerous small lizards were an obvious 
feature of most areas following the fire 
component.  Common Wombats were also 
clearly abundant in most fire-affected areas. 
 
Short-term post-fire impacts on fauna in 
general include lower availability of shelter 
(and thus increased predation), breeding sites 
and food.  The species most likely to be 
affected by lack of shelter are those relying on 
shrub or ground cover (small mammals, 
reptiles), hollows (birds, bats and arboreal 
mammals), or dreys (Common Ringtail 
Possum).  Species least likely to be affected 
are those sheltering in burrows (Common 
Wombat, Rabbit). 
 
The abundance of reptiles and Lyrebirds 
apparently crashed within three months 
following fires.  It is possible that a 
combination of lack of food and lack of shelter 
(leading increased susceptibility to predation) 
may have been responsible. 
 
The availability of shelter (and habitat in 
general) following fire is largely a function of 
vegetation structure and composition.  The 
effect of fire in the medium to long-term can 
be to create more diverse or new habitats.  
Mosaic burn patterns tend to produce spatial 
variability in vegetation structure and 
composition, whereas vegetation succession 
creates temporal variability in these 
characteristics.  For example, fire has been 
implicated in promoting tree-hollow formation 
(Gibbons and Lindenmeyer 2002). 
 
Whilst food shortages may be expected to 
affect animals following a major fire, it is 
apparent that not all animals are affected.  
It is evident from the surveys that Wombats 
are apparently able to cope relatively well in 
the burnt habitats.  This species can use poor 
quality foods and was probably feeding on 
subterranean roots and fungi.  Ants and 
termites appeared to be abundant post-fire, 
providing Echidnas with a food source.  The 
availability of eucalypt foliage was 
substantially reduced throughout most of the 
fire-affected areas. However, this resource 
was also one of the first to regenerate post-
fire, providing food for Greater Gliders, 
Common Brushtail Possums, Mountain 
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Brushtail Possums, Common Ringtail 
Possums and Koalas (the latter not observed 
during surveys). 
 
An increase in abundance of fauna following 
fire will be determined by the availability of 
habitat (vegetation regeneration), reproductive 
rates and immigration from other areas.  
Habitats that were burnt with a high or very 
high severity (particularly where a high 
proportion of trees have apparently died) will 
take many years to recover and to be 
colonised by some animal species. 
 
Species with small isolated populations largely 
restricted to fire-affected areas have a higher 
risk of becoming locally extinct during severe 
and widespread fires and have a low chance 
of re-colonisation.  These species include the 
Corroboree Frog, Smoky Mouse and Alpine 
Grasshopper.  Populations of the Yellow-
bellied Glider are also likely to be severely 
impacted by widespread canopy-scorching 
fires because it eats only eucalypt leaves, has 
a patchy distribution, occurs at low densities, 
requires large home ranges and has a slow 
reproductive rate.  
 
Rabbits, wild dogs and foxes were commonly 
seen in fire-affected areas.  Because of lack of 
cover, many native animals (particularly 
lizards, small ground-dwelling mammals, 
Brush-tailed Possums and some birds) will be 
more susceptible to predation.  Feral 
herbivores (pigs, goats and horses) have the 
potential to damage regenerating habitats (by 
eating new shoots) or concentrate damage to 
unburnt habitats.  Management of feral 
animals will need to take account of the 
increased threats these animals may pose 
post-fire and the opportunities for their control.   
 

Whilst the findings of this study have 
highlighted some of the initial impacts to fauna 
from the wildfires, the prognosis for fauna in 
the fire-affected areas can only be speculated 
upon until data is collected in later surveys. 
 
 
 
Recommendations 
 

• Continue long-term existing population 
monitoring programs for threatened 
species and species of conservation 
concern.  Explore methods to assist 
recovery of habitat; monitor habitat 
recovery. 

• Consider repeating surveys at selected 
sites to monitor long-term recovery of 
fauna populations. 

• Record sightings of fauna in the ACT 
Vertebrate Atlas. 

• Train staff to recognise signs of 
threatened species and species of 
conservation concern (ie. Quoll, Smoky 
Mouse, Broad-toothed Rat). 

• Continue spotlight surveys for Yellow-
bellied Gliders and other arboreal 
mammals. 

• Surveys for bats in fire-affected areas 
using ultra-sound detection. 

• Encourage continuation of long-term bird 
monitoring programs by community 
groups (such as the Canberra 
Ornithologists Group) in the fire-affected 
areas. 

 

 



 

 
 
 
 

4 Aquatic and Wetland Ecosystems 
 
 
 
 
 
 
4.1 Aquatic communities and fire 
 
Three aquatic and wetland communities were 
assessed in this study: riparian vegetation, 
fish and wetlands.  The effects of fire can 
operate on a mix of time scales with some 
impacts occurring immediately following the 
fire (loss of vegetation or sedimentation) and 
other impacts (eg change in composition of 
streamside vegetation) extending for many 
years (Minshall et al. 1989). 
 
 
RIPARIAN VEGETATION 
 
Riparian vegetation is the plant community 
that grows beside and overhangs the 
waterway.  Common riparian plant species 
that people will be familiar with include 
willows, casuarinas and tea-trees.  
 
Riparian vegetation performs a number of 
important roles for aquatic communities.  It 
provides shading, which helps to ameliorate 
high summer water temperatures and 
provides dappled light on streams which fish 
and other aquatic fauna can use to avoid 
predators.  Riparian vegetation also acts as a 
buffer or filter strip that can substantially 
reduce the amount of sediment delivered to 
waterways from runoff.  Overhanging 
vegetation provides a ready supply of 
terrestrial insects that fall into the water and 
are consumed by fish, and leaf litter and other 
organic material that is an important source of 
food for aquatic macroinvertebrates.  These 
organisms in turn provide food for fish and 
facilitate stream functioning by assisting in the 
processing of organic material.  Riparian 
plants provide large woody debris to streams 
in the form of snags, submerged logs and 
branches. Such debris provides shelter for 

aquatic life, as well as providing habitat 
diversity by diverting flow and encouraging the 
development of scour pools. 
 
 
FISH COMMUNITIES 
 
Although fish are rarely directly affected by 
bushfires (ie bushfires rarely burn individuals 
or heat streams sufficiently to kill fish), there is 
considerable potential for indirect fire impacts 
to affect fish communities.  Secondary 
impacts of bushfire on aquatic communities 
can include: 

• sedimentation from denuded 
catchments following rain events; 

• a decrease in dissolved oxygen 
concentrations as organic material 
(leaves, ash) washed into streams 
following rain events begins to 
decompose; 

• chemical changes in water quality as 
ash is deposited in streams; 

• impacts from the loss of the riparian 
(streamside) vegetation including: 
o loss of food resources because there 

is no insect fall from overhanging 
vegetation; 

o increase in water temperature due to 
lack of shade; and 

o increase in algal abundance due to 
increased sunlight reaching the 
stream; 

• increased algal growth due to increased 
nutrient load; and 

• changes to streamflow patterns as 
upland swamps and bogs 
(sponges/filters) are damaged and 
rainfall runoff increases with no 
vegetative cover remaining. 
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WETLANDS Previous studies have recorded increases in 
summer water temperatures of 8 -10ºC after 
fire due to the increased light reaching 
streams as a result of the removal of riparian 
vegetation (Minshall et al. 1989).  Such rises 
could have significant effects on cool water 
species such as the Two-spined Blackfish, 
which only occurs in the Cotter River 
Catchment in the ACT (Lintermans 2002; 
Lintermans and Osborne 2002) and has a 
restricted distribution in the Canberra region. 

 
The definition of wetlands as used in this 
report is that used by the Ramsar Convention 
which states: 
"wetlands are areas of marsh, fen, peatland or 
water, whether natural or artificial, permanent 
or temporary, with water that is static or 
flowing, fresh, brackish or salt, including areas 
of marine water the depth of which at low tide 
does not exceed six metres” (Environment 
Australia 2001).  
 The effects of erosion and sedimentation are 

some of the most serious to aquatic 
communities as they can be both severe and 
persistent, affecting a range of aquatic 
habitats and processes (Koehn and O’Connor 
1990a,b; Doeg and Koehn 1994).  Fish in 
upland streams rely largely on visual cues to 
detect their prey, and can be severely affected 
by increased turbidity due to erosion.  
Sediment can coat the gills of fish, reducing 
oxygen uptake and potentially causing death 
(Bozek and Young 1994; Metzeling et al. 
1995).  Suspended sediment can also reduce 
fish growth and cause physiological stress 
(Newcombe and MacDonald 1991). 

The ACT has 13 wetlands of national 
importance, which are listed on the Directory 
of Important Wetlands in Australia as well as a 
number of wetlands of Territory or local 
significance.  The nationally important 
wetlands in the ACT are: 
 
1. Cotter Flats 
2. Ginini and Cheyenne Flats 
3. Rock Flats 
4. Rotten Swamp 
5. Scabby Range Lake 
6. Snowy Flats 
7. Upper Cotter River 
8. Upper Naas Creek  
9. Nursery Swamp Sedimentation can severely impact pool 

habitats where water flow is slow and non-
turbulent.  In these habitats sediment settles 
and blankets the substrate and aquatic 
invertebrates that live there, leading to loss of 
food resources for fish and impairing the role 
of macroinvertebrates in processing organic 
matter and leaf litter. Sediment may fill the 
spaces between the rocks and pebbles on the 
stream bed, removing shelter and refuges for 
fish and crayfish.  Sediment also smothers 
spawning sites or eggs of some fish species, 
particularly those that lay adhesive eggs on 
the rocks or gravel on the stream bed.  

10. Cotter Source Bog 
11. Bendora Reservoir 
12. Horse Park Wetland 
13. Jerrabomberra Wetlands. 
 
All of the first 11 wetlands listed above are 
located in Namadgi National Park and were 
burnt in the fire. The two lowland wetlands 
(Horse Park Wetlands and the Jerrabomberra 
Wetlands) are located within the urban fabric 
of Canberra and were not affected by the 
fires.  The Ginini and Cheyenne Flats wetland 
complex (hereafter referred to as Ginini Flats) 
is also listed as a wetland of international 
importance under the Ramsar Convention.  
The Ginini Flats site is considered 
internationally significant because (ACT 
Government 2001): 

 
There have been few studies in Australia on 
the effects of fire on aquatic fauna, and only a 
single published study on the effects of fire on 
fish (Pappas et al. 2000).  There is virtually no 
knowledge of the impacts of fire on fish 
communities in the Australian Alps (Walter 
1997; Brown et al. 1998).  The international 
literature is also limited in its coverage of the 
effects on fire on fish, although there have 
been a few studies published (see Rinne 
1996; Bozek and Young 1994; and review by 
Gresswell 1999). 

 
• It is one of the largest, deepest and least 

disturbed subalpine Sphagnum bogs in 
mainland southeastern Australia. Such 
wetlands have a very limited distribution 
in the Australian Alps. 
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• It has a diverse assemblage of subalpine 
flora and fauna that is restricted to this 
wetland type. 

• It is at the northern biophysical limit of this 
habitat type, and is of importance in 
maintaining the genetic and ecological 
diversity of a number of endemic and 
restricted species found in subalpine wet 
heaths and bogs. 

• It has complex provides important 
breeding habitat for the endangered 
Northern Corroboree Frog, a rare species 
confined to the Southern Highlands of 
New South Wales and the ACT.  

 
 
4.2 Methods and sites 
 
RIPARIAN VEGETATION 
 
Using interpretation of aerial photos of the 
extent and severity of the fire, all named 
streams within the fire-affected area in the 
ACT were allocated into one of the three fire 
severity categories of very high, high, or 
moderate (refer to Chapter 1) based on the 
appearance of riparian vegetation. It was not 
possible to distinguish between moderate or 
unburnt canopies from aerial photos. 
 
The length of each named stream was 
measured from 1:25,000 topographic maps 
and then the proportion of the stream in each 
burn category was estimated.  Evidence of 
vegetation regeneration was noted during on-
ground fish surveys.  One particular species of 
concern (Casuarina cuniinghamiana) was the 
subject of more intense monitoring (see 
section 2.4). 
 
FISH COMMUNITIES 
 
A total of 31 sites (Figure 4.1) were sampled 
as part of post-fire assessment of 
environmental impacts on aquatic 
ecosystems.  A number of unburnt sites were 
also sampled to assist in differentiating the 
impacts of the fires from the impacts of the 
concurrent severe drought. 
 

Twenty-three of these sites were used for 
general sampling of fish species (Table 4.1) 
and another 7 sites were sampled specifically 
for the Two-spined Blackfish (Gadopsis 
bispinosus) (Table 4.2) as part of a longer 
term monitoring program for this threatened 
species.  The remaining site (No. 31) in 
Bendora Reservoir targeted the Two-spined 
Blackfish and the Trout Cod (Maccullochella 
macquariensis) as part of a longer term 
monitoring program for these threatened 
species.  Table 4.3 lists eight additional sites 
where sampling had been attempted but was 
unsuccessful either due to low water clarity as 
a result of run-off following the fires, or the 
streams were dry as a result of the drought. 
 
The locations of sites were chosen primarily 
on the basis of having been previously 
sampled as part of fish surveys or 
management investigations conducted by 
Environment ACT (see Lintermans 2002).  
Sites were selected to provide a geographic 
spread across major river catchments within 
the ACT, as well as a mix of altitudes and 
stream sizes.  Because of the limitations 
imposed by the rapid sampling methodology 
used (backpack electrofishing, described 
below), only streams that were of wadeable 
depth (less than 1.5 m) were selected for 
sampling in this study.  Sampling of larger 
streams such as the Murrumbidgee and 
Molonglo rivers is planned for the 
spring/summer period of 2003. 
 
A limited number of sites were sampled in 
adjacent NSW streams (which had also been 
sampled previously) to provide a comparison 
with unburnt sites, as unburnt sites were 
extremely limited in the ACT. 
 
Sampling in this study could not commence 
before April 2003 for several reasons.  
Immediately after the fire there were problems 
with accessing the majority of the burnt area.  
Many of the access roads were closed due to 
localised land slips, burnt trees fallen across 
roads, or trees leaning across roads making 
access unsafe.  Subsequent heavy rains in 
parts of the catchment resulted in turbid runoff 
entering streams and so poor visibility 
precluded representative sampling. 
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Figure 4.1 Fish sampling sites 
 
 



 

 

Table 4.1   Sites used for general sampling of fish species. 
 

Site 
no. 

Site River Valley Grid Ref Alt. 
m asl. 

Sampling 
Date 

Burnt or 
unburnt 

Prev 
Sampled: 

1 James Ck Orroral 753 565 950 10/04/03 Burnt 12/12/86 
2 Orroral River Orroral 728 611 965 10/04/03 Burnt 8/1/87 
3 Gudgenby at 

Glendale 
crossing 

Gudgenby 811 485 970 10/04/03 Burnt 13/1/87 

4 Naas River Naas 882 483 680 11/04/03 Burnt 4/2/87 
5 Honeysuckle Ck Gudgenby 836 610 700 11/04/03 Burnt 9/2/87 
6 Coree Ck Lower Cotter 672 909 720 17/04/03 Burnt 3/4/96 
7 Condor Ck Lower Cotter 694 896 660 17/04/03 Burnt 17/1/90 
8 Bushrangers Ck Lower Cotter 663 792 710 17/04/03 Burnt 4/4/96 
9 Kangaroo Ck Upper Cotter 694 655 1050 09/04/03 Burnt 11/3/02 
10 Tidbinbilla River Tidbinbilla 750 764 670 01/05/03 Burnt 20/2/92 
11 Mountain Ck Tidbinbilla 728 741 770 01/05/03 Burnt 17/2/92 
12 Pond Ck Upper Cotter 657 544 1020 14/04/03 Burnt 3/3/88 
13 Licking Hole Ck Upper Cotter 658 525 1050 14/04/03 Burnt 19/2/88 
14 Lees Ck above 

weir 
Lower Cotter 667 857 850 17/04/03 Burnt 3/4/96 

15 Lees Ck below 
weir 

Lower Cotter 678 869 760 01/05/03 Burnt 3/4/96 

16 Gibralter Ck Paddys 754 710 990 09/04/03 Burnt 12/3/02 
17 Pierces Ck Lower Cotter   01/05/03 Burnt 12/3/02 
18 Naas Ck Naas 813 297 1090 15/04/03 Unburnt 11/3/02 
19 Molonglo River 

at Reedy Ck 
Molonglo 036 885 570 5/05/03 Unburnt 27/5/93 

20 Woolshed Ck Molonglo 980 915 560 01/05/03 Unburnt 22/5/93 
21 Glenburn Ck Molonglo 093 893 670 06/05/03 Unburnt 3/3/93 
22 Yandyguinula 

Ck 
Molonglo 243 736 760 06/05/03 Unburnt 17/3/93 

23 Micalong Ck Goodradigbee 536 045 410 07/05/03 Unburnt 26/1/93 
 

At all sites the sampling methodology for this 
study involved non-lethal electrofishing, in 
which a portable (backpack), battery powered 
electrofishing unit develops a pulsed direct 
current waveform.  The waveform is delivered 
to the water through a hand-held anode, 
producing an electric field in the water (Cowx 
1990; Cowx and Lamarque 1990).  Fish 
encountering direct current do not experience 
the potentially harmful muscle contractions 
attributable to alternating current, with fish 
also recovering more quickly from a direct 
current shock. 
 
At each site a number of replicate stream 
sections were sampled; three replicates for 
the 23 general monitoring sites and five 

replicates for the Two-spined Blackfish sites.  
Each replicate consisted of sampling 30 m of 
stream with a width set to approximately 3 m 
(ie a single pass upstream with the 
electrofisher).  The sample length was 
accurately measured with a laser rangefinder.  
Fishing started at the downstream end of the 
section and proceeded upstream with two 
staff involved in the sampling.  Both staff used 
polarising glasses to facilitate fish sighting and 
collection. 
 
The seven sites sampled specifically for Two-
spined Blackfish were located in slow-flowing 
habitats (those with an unbroken water 
surface) to maximise visibility of electrofishing 
affected fish. Two of the Blackfish sites were 
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Table 4.2  Sites sampled specifically for the Two-spined Blackfish in 2003. 
 

Site 
no. 

Site River Valley Grid Ref Altitude Sampling 
Date 

Burnt or 
unburnt 

Prev 
Sampled: 

24. Mountain Ck at Top 
Crossing 

Lower Murrumbidgee 651 035 690 31/3/03 Burnt 28/2/01 

25 Cotter Flats  Upper Cotter 657 534 1030 24/3/03 Burnt 23/2/01 
26 Lick Hole Track 

Crossing 
Upper Cotter 649 575 985 26/3/03 Burnt 23/2/01 

27 Burkes Ck  Lower Cotter 685 803 660 27/3/03 Burnt 14/2/01 
28 Cotter at Pipeline 

Crossing 
Lower Cotter 693 824 730 27/3/03 Burnt 13/2/01 

29 Cotter above Bendora Middle Cotter 647 719 780 16/4/03 Burnt 16/2/01 
30 Thomas Boyd 

Trackhead 
Goobarragandra 285 845 360 28/3/03 Unburnt 7/3/01 

 
 

Table 4.3  Sites at which sampling could not successfully be conducted due to adverse 
environmental conditions. 
 

Site River Valley Grid Ref Burnt or 
unburnt 

Reason why site 
couldn’t be sampled 

Gudgenby River at Shallow Crossing Gudgenby 872 608 Burnt low water clarity 
Paddys River at Murrays Corner Paddys 773 846 Burnt low water clarity 
Paddys River above Cotter junction Paddys 764 884 Burnt low water clarity 
Whiskers Ck Molonglo 148 808 Unburnt Dry 
Wee Jasper Ck Goodradigbee 531 102 Unburnt Dry 
Cotter River at Vanitys Crossing Lower Cotter 717 867 Burnt low water clarity 
Cotter River at Pipeline Crossing Cotter 693 824 Burnt low water clarity 
Grassy Ck Naas 816 287 Unburnt low water level 

 

in adjacent areas of NSW to provide a 
comparison with an unburnt catchment 
(Goobarragandra River) and a burnt 
catchment outside the Cotter valley (Mountain 
Creek). 
 
The Bendora Reservoir site is a steep-sided 
deep-water location and it was not feasible to 
use the backpack electrofishing technique.  At 
this site ten single-winged fyke nets (15 mm 
stretch mesh) were set at a variety of 
locations around the reservoir.  Nets were set 
between 15:30 and 16:30 hrs and left 
overnight.  Nets were retrieved between 07:30 
and 08:30 hrs the following morning, giving a 
16 hour soak time.  
 
Any fish captured (by electrofishing or nets) 
were retained and measured (from tip of snout 
to outer margin of the centre of the tail) before 
release at the capture point.  All electrofishing 
was carried out in accordance with the 

provisions of the Australian Code of 
Electrofishing Practice (Anon. 1997).  The 
electrofisher voltage and pulse width / 
frequency settings used were designed to 
maximise capture efficiency whilst minimising 
mortality or capture stress on fish.  
Occasionally fish avoided capture and where 
they could be identified to species they were 
recorded as observed fish.   
 
A number of surveys and monitoring programs 
have collected pre-fire data on fish in the 
study area.  The main sampling methods used 
have been electrofishing (as used in this post-
fire study) or poisoning using the fish toxicant 
rotenone.  Rotenone has been used in fish 
surveys in Australia for many years 
(Cadwallader 1979; Baxter 1987; Lintermans 
and Rutzou 1990; Jones et al. 1990; Koehn et 
al. 1995) and has been widely used overseas 
(Boccardy and Cooper 1963; Lennon et al. 
1970; McClay 2000).  This chemical has low 
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RIPARIAN VEGETATION toxicity to non-gill-breathing animals (Lennon 
et al. 1970) and was neutralised at each site 
through the use of potassium permanganate.  
Rotenone tends to be a more efficient 
sampling method than electrofishing and so 
the estimates of fish abundance collected by 
this method are slightly higher than by 
electrofishing. 

 
At many of the survey sites, eucalypt species 
were demonstrating strong regrowth from 
epicormic shoots, but at other sites there was 
little epicormic growth apparent.  Whether the 
lack of epicormic growth at some sites 
represents a delayed response due to local 
climatic conditions and the severity of the fire, 
or whether it indicates death of these 
individuals can only be ascertained by further 
observations over the coming months.  It was 
apparent at the more upland sites that two 
species of eucalypt (Snow Gum Eucalyptus 
pauciflora and Black Sallee E. stellulata) were 
not regenerating from epicormic buds, but 
were demonstrating shooting from lignotubers.  
It is likely that regrowth from lignotubers will 
take longer than epicormic regrowth to form 
significant canopy cover and restore some 
natural shading to streams. 

 
As part of the analyses in this report, the 
number of fish captured in the previous 
studies and in this post-fire study were 
standardised (to the number of fish caught per 
30m of stream sampled) to enable 
comparisons between the two datasets. 
 
In addition to sampling at the above-
mentioned sites, locations in the region were 
also inspected where significant post-fire fish-
kills had been reported. 
 

 WETLANDS 
Other riparian species demonstrating signs of 
recovery with shooting from root stock were 
Blackthorn Bursaria spinulosa, Silver Wattle 
Acacia dealbata, Black Wattle Acacia 
melanoxylon, River Bottlebrush Callistemon 
sieberi, Woolly Tea-tree Leptospermum 
lanigerum, Snow Grass Poa sp, Baeckia sp, 
Lomatia sp, Blechnum sp and Hakea sp. 

 
A number of wetland sites were visited and a 
visual estimate made of the proportion burnt 
of each wetland. Searches were made for 
significant fauna species (Broad-toothed Rat, 
Burrowing Spiny Crayfish, Northern 
Corroboree Frog), and the impacts of fire on 
particular plant species or communities was 
also noted (Sphagnum, wet heath).  

A more detailed assessment of the nature and 
extent of recovery of riparian flora species will 
require further monitoring over the coming 
months and years. 

 
4.3 Results and conclusions 
 
GEOGRAPHIC EXTENT OF IMPACT ON 
STREAMS  

  
AQUATIC COMMUNITIES A total of almost 840 km of stream-side 

vegetation was burnt with a relatively even 
split between the three burn severity 
categories (Table 4.4).  Only 30.8% of stream 
would still have riparian canopy cover as the 
vegetation in “High Severity” condition is 
expected to lose its canopy in the months 
after the fire. 

 
Fish Kills associated with the 2003 fires 
 
Two fish kills in the ACT and another in 
adjacent NSW were reported following rainfall 
events after the 2003 fires.  The major fish kill 
in the ACT was in the Murrumbidgee River 
adjacent to the Fairvale property, 
approximately three kilometres upstream of 
the junction with the Cotter River.  This fish kill 
was reported late on 20 February 2003 
following a localised rainfall event and was 
investigated the next morning.  Five fish 
species (four native and one alien) were 
involved (Table 4.5) with the all of the affected 
fish located in a single large pool 
approximately 200m in length.  The number of 

Table 4.4 Length (km) of stream within the 
burnt area in three fire severity categories. 
 

Fire severity 
category 

Length of 
stream (km) 

Percent of 
stream length 

Very High 291.95 34.8 
High 288.3 34.4 
Moderate to Low 258.41 30.8 
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affected individuals shown in Table 4.5 
represents a sample of approximately 70% of 
the total number of affected fish visible at the 
edges of the pool.  
 
It is likely that there were many more dead 
fish in the pool that could not be seen 
because of the poor water clarity. The 
property owner reported that she had 
observed many dead shrimps and yabbies 
when she first reported the kill.  However, 
there was no evidence of dead crustaceans 
the following morning and it is likely that they 
had been washed away or covered by the 
rising river level. 
 
Table 4.5  Number, species and size-range 
of fish affected by the fish kill on the 
Murrumbidgee River at Fairvale. 
 

Species Number Length range 
(mm) 

Murray Cod 23 476-1075 
Golden Perch 10 385-470 
Macquarie Perch 2 209-300 
Murray River Crayfish 9 32-93 
Carp 58 ~400-475 

 
 
On the day that this kill was investigated there 
was steady rain falling and the river was 
rapidly rising from its previously low drought 
level, with the water in the river being very 
darkly coloured.  Many of the fish had clearly 
been dead for several days. 
 
Two of the species recorded in this fish kill are 
listed as threatened in the ACT with 
Macquarie Perch (Macquaria australasica) 
listed as endangered (ACT Government 
1999b) and Murray River Crayfish (Euastacus 
armatus) listed as vulnerable (ACT 
Government 1999c).  Only a single Murray 
River Crayfish was dead, with the other 
individuals recorded climbing out of the river.  
This is a known response of Murray River 
Crayfish to conditions of poor water quality 
(McKinnon 1995).  The other two native 
species are valued recreational fish species 
which are actively targeted by recreational 
anglers (ACT Government 2000). 
 
The second fish kill in the ACT was from the 
Cotter River downstream of Cotter Dam where 
a local ranger reported a number of dead fish 

following the same rain event as for the 
Murrumbidgee fish kill above.  Only a small 
number of dead fish was collected comprising 
three Macquarie Perch, one Golden Perch 
(Macquaria ambigua) and one Carp (Cyprinus 
carpio). 
 
The fish kill in adjacent NSW streams was 
noted by Environment ACT staff when 
sampling a site on the Coodravale property on 
the Goodradigbee River upstream of Wee 
Jasper on 11 February 2003.  The water was 
a dark chocolate-brown and the river was 
flowing strongly.  Two Murray Cod 
(Maccullochella peelii) (approx 5 kg in weight), 
six carp and two Redfin Perch (Perca 
fluviatilis) were observed dead in submerged 
snags at the site.  It is likely that more dead 
fish were present but couldn’t be seen 
because of the low water clarity. 
 
There are three likely scenarios as to why the 
fish kills occurred, all of which are related to 
fire: 
 
1. Fish may have died because of 

deterioration in water quality due to the 
mobilisation of chemical constituents from 
burnt vegetation (Rinne 1996).  A recent 
study in North Carolina demonstrated that 
cyanide concentrations in rainfall runoff 
from burnt areas was equal to the lethal 
concentrations for trout (Barber et al. 
2003). This study was conducted in 
softwood forests and whether similar 
responses occur in Australian hardwood 
forests is unknown. 

  
2. Fish may have died due to the coating of 

their gills with fine sediment and ash 
washed in by the rain event. This would 
severely impair oxygen uptake and can 
result in death. 

 
3. There may have been an oxygen sag in 

the river caused by the decomposition of 
organic material washed into the river. 

 
Which of these scenarios, or whether it was a 
combination of the above cannot be 
determined as the fish were too decomposed 
for further analysis and water samples were 
not taken.  
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Whilst the majority of fish kills would be 
expected to occur in association with rainfall 
events soon after the fire, this is not always 
the case.  Bozek and Young (1994) recorded 
a fire-related fish kill two years after the fire 
had occurred.  They proposed that the fish kill 
was caused by high sediment loads (possibly 
associated with a local landslide) delivered to 
the stream by a local rainstorm event.  Meyer 
et al. (2001) reported that sediment loads 
equivalent to thousands of years of natural 
erosion were recorded following a storm event 
some seven years after a large wildfire. 
 
It is likely that other localised fish kills caused 
by the fires occurred in the Canberra region.  
However, the largely uninhabited terrain of the 
national parks, nature reserves and forestry 
plantations where the fires occurred 
significantly reduced the chances of such kills 
being detected or reported.  Consequently, as 
part of this study, a sampling program was 
instigated to examine any changes in the 
stream fish community associated with the 
Canberra fires. 
 
Stream fish survey 
 
A total of 583 fish from nine species were 
captured from the 23 general sampling sites 
(Table 4.6) with three species (Eastern 

Gambusia, Mountain Galaxias, Western Carp 
Gudgeon) comprising 95% of the total.  It can 
be seen that 77% of the fish were caught at 
unburnt sites, with only 26% of sites unburnt.  
418 fish were recorded from just two of the 
unburnt sites, with all of the Eastern 
Gambusia and Western Carp Gudgeon 
recorded from these two sites. 
 
The species and numbers of fish recorded at 
individual sites are shown in Appendix 3, with 
the majority of fish recorded from the 
Molonglo River catchment in unburnt sites.  At 
eight of the 23 sites (seven burnt, one 
unburnt) no fish were recorded in this study. 
 
When the results from this study are 
compared to the results gathered previously 
from the same sites (Appendix 4) it is 
apparent that at the vast majority of sites, fish 
abundance was dramatically reduced after the 
fire. It is also apparent that some species 
declined in numbers at unburnt sites as well 
as burnt sites.  Whilst a full analysis has not 
been conducted on this data yet, it appears 
that the interaction between drought, fire and 
species is variable depending on stream size 
and altitude.  Trout have been more severely 
impacted at lowland sites than upland sites 
and also in smaller rather than larger streams.  
This is intuitively sensible as smaller streams 

 

Table 4.6  Species and numbers caught at 23 burnt and unburnt sites during this study. 
 

Species Number Caught 
Common Name Scientific Name Burnt Sites 

(17) 
Unburnt 
Sites(6) 

Total 
(23) 

NATIVE SPECIES     
Mountain Galaxias Galaxias olidus 123 21 144 
Two-spined Blackfish Gadopsis bispinosus 6 3 9 
Western Carp Gudgeon Hypseleotris klunzingeri - 110 110 
     
ALIEN SPECIES     
Rainbow Trout Oncorhynchus mykiss 7 - 7 
Brown Trout Salmo trutta 1 1 2 
Carp Cyprinus carpio - 2 2 
Oriental Weatherloach Misgurnus anguillicaudatus - 4 4 
Eastern Gambusia Gambusia holbrooki - 302 302 
Redfin Perch Perca fluviatilis  3 3 
     
Total Fish  137 (26%) 446 (77%) 583 
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are more prone to drying and lowland streams 
more likely to have reached lethal water 
temperatures in reduced summer flows. 
 
At the Tidbinbilla River site (Site 10), trout 
have disappeared since the pre-fire sampling, 
allowing expansion of the population of the 
native Mountain Galaxias that had obviously 
survived in remnant pool habitats or small 
tributaries.  The disappearance of the trout 
from this site was not due to the fire, but to the 
river largely drying as a result of the drought.  
Several streams, which had ceased to flow 
prior to the fire, commenced to flow 
immediately after the fire due to the lack of 
transpiration from vegetation, which had been 
severely burnt. 
 
However, it is clear that at some sites the fire 
has had significant impacts.  The population of 
Mountain Galaxias at Naas Creek (Site 18, 
unburnt) has remained at much the same 
levels, even though available habitat has 
decreased considerably due to lower water 
levels in the stream.  The population of this 
species in Pierces Creek (Site 17, burnt) has 
been dramatically reduced from the pre-fire 
sampling of 2002, with significant quantities of 
sediment and floating organic debris apparent 
in the stream.  A similar situation is apparent 

at two other burnt sites; Lees Creek above the 
weir (Site 14) where a thriving population of 
Mountain Galaxias has been reduced by 80%, 
and Kangaroo Creek (Site 9) where the 
abundance of Mountain Galaxias has been 
reduced by almost 70% since 2002. 
Trout populations in some of the upland 
forested streams such as Lees Creek below 
weir, Condor Creek and Coree Creek (Sites 
15, 7 & 6 respectively) have had their trout 
populations totally eliminated, a result more 
likely to be attributable to fire than drought. 
 
Two-spined Blackfish Sampling 
 
A total of 97 blackfish were caught or 
observed across the seven sites sampled, a 
decline of almost 70 % on the 2001 results 
(Table 4.7).  Numbers at the unburnt 
reference site (Goobarragandra River) 
increased by 30% since 2001, indicating that 
the drought has probably not played a 
significant role in the decline.  Two of the 
burnt sites (Burkes Creek and Cotter Flats) 
showed only minor declines in abundance but 
three sites showed major declines of up to 
99%.  The one anomalous site is Above 
Bendora (Site 27), which is located 
immediately above the impounded waters of 
Bendora Reservoir, where numbers rose 

 

Table 4.7  Results of sites sampled specifically for the Two-spined Blackfish in 2001 and 
2003 (data from 2001 is from Lintermans 2001b). 
 
   2001 2003  
Site 
No. 

Site River system Caught No. 
Obsvd 

Total Caught No. 
Obsvd 

Total % 
change 

24 Pipeline Rd 
Crossing 

lower Cotter 21 5 26 9 2 11 -58 

25 Burkes Ck lower Cotter 12 5 17 11 3 14 -18 
26 Cotter Flats upper Cotter 18 1 19 15 3 18 -5 
27 Above Bendora middle Cotter 1 0 1 24 3 27 +2700 
28 Lick Hole Track 

Crossing 
upper Cotter 23 7 30 2 - 2 -93 

29 Top Crossing lower 
Murrumbidgee 

191 15 206 2 - 2 -99 

30 Thomas Boyd 
Trackhead 

Goobarragandra 8 2 10 16 7 23 +130 

 Total    309   97   
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dramatically in comparison to 2001.  The 
numbers of blackfish captured in the reservoir 
itself indicate that the blackfish population in 
the reservoir declined after the fire (see next 
section).  It is tempting to speculate that the 
increased numbers of blackfish in the stream 
immediately upstream may represent some 
movement of fish out of the reservoir to avoid 
poor water quality or habitat conditions. 
 
The most dramatic decline was at Top 
Crossing (Site 29) where numbers of blackfish 
declined by 99% from 206 to two individuals.  
This site is a relatively small, shallow stream 
where heat transfer from the fire to the water 
would be expected to be high and so mortality 
from water heating may have been significant. 
 
Substantial volumes of sediment have been 
washed into the Cotter River since the fire and 
significant quantities are stored in gullies and 
on the edges of the river where it will be 
resuspended in subsequent rain events  
 
Bendora Reservoir Sampling 
 
The fish caught in the 2003 sampling of 
Bendora Reservoir are shown in Table 4.8 
with the results from the previous four 
sampling occasions also shown for 
comparison.  Whilst the number of Rainbow 
Trout captured in 2003 appears little different 
from that collected in previous years, the 
number of Two-spined Blackfish collected was 
the lowest since 1998 and the lowest since 
blackfish monitoring in the reservoir 
commenced in 1995. 
 
Table 4.8  Numbers and species of fish 
captured in Bendora Reservoir from 1998 
to 2003. 
 

 
Year 

Trout Cod Rainbow Trout Two-spined 
Blackfish 

1998 1 3 44 
1999  8 75 
2000 1 13 42 
2001  7 55 
2003  8 31 

 
 
The population of Trout Cod in Bendora is the 
result of a stocking program conducted in 
1989 and 1990 (Lintermans 1995; ACT 

Government 1999e).  The population has 
been monitored annually since 1993, with 
usually two or three individuals captured per 
sampling date until 1997 (Lintermans 1995).  
The number of Trout Cod captured per 
sampling trip has been declining over the last 
six years which is not surprising as it is now 
13 years since the last stocking at this site.  
Any fish which still remain in the reservoir 
would be expected to be of considerable size 
and probably occupy the deeper water 
habitats in the reservoir which cannot be 
sampled with gill nets and fyke nets.  Such 
fish would not be expected to spend much 
time in the shallows or on the surface (where 
the sampling gear is set) as their major prey 
item would be other fish.  There have been 
too few Trout Cod collected in the reservoir in 
recent years to establish any trend in 
population numbers.  Trout Cod do not breed 
in the reservoir because of the disruption to 
natural flow and temperature regimes from 
Corin Dam upstream. 
 
Implications of Fires for ACT Fish Species 
 
The major implications of the fires for ACT fish 
species are the threats posed by increased 
sedimentation of streams, particularly if the 
current drought conditions are not broken by 
good winter and spring rainfall.  The 
persistence of below average rainfall 
conditions through winter and spring 2003 will 
not provide the flushing flows that will be 
required to remove accumulations of sediment 
deposited in storm events immediately 
following the fires.  Sedimentation of streams 
has long been recognised as a threat to 
Australian native fish species (Cadwallader 
1978; Koehn and O’Connor 1990a,b; 
Lintermans 1991) with fire known to lead to 
increased sedimentation of streams 
(Gresswell 1999, Meyer et al. 2001).  
 
Investigations have been conducted by 
Ecowise Environmental of the effects of the 
2003 fires on stream sedimentation in the 
Cotter Catchment, but unfortunately were not 
available for this report.  Streams of particular 
concern in the ACT are those in the Cotter 
Catchment where populations of four 
threatened fish species are known to be 
present (Macquarie Perch, Trout Cod, Two-
spined Blackfish, Murray River Crayfish) along 
with the rare Southern Leaf-Green Tree Frog 
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Macquarie Perch cannot breed in still-water 
environments. Consequently, the spawning 
beds in the river upstream of Cotter Reservoir 
are of critical importance to the survival of this 
endangered population.  The combination of 
the drought, fire and subsequent sediment 
addition severely threatens the ability of this 
species to successfully breed in the Cotter 
River in coming years.  The situation is further 
exacerbated by the presence of Canberra’s 
two major water supply reservoirs upstream of 
the Macquarie Perch population in the Cotter 
Reservoir, as the drought has placed severe 
pressure on the water supply system with 
water restrictions implemented in the ACT for 
the first time since the late 1960’s.  As a 
consequence of the low supply level in these 
reservoirs, there is increased competition 
between domestic and aquatic ecosystem 
water requirements.  Some level of 
environmental flow must be maintained in the 
Cotter River below Bendora Dam in order to 
minimise degradation to the spawning beds of 
Macquarie Perch. 

Litoria nudidigitus which is only found in two 
locations in the ACT, both on the Cotter River 
(Lintermans and Osborne 2002).  
 
Macquarie Perch and Two-spined Blackfish 
are particularly sensitive to sediment addition 
as they deposit adhesive eggs on the 
substrate.  Two-spined Blackfish have an 
unusual breeding strategy where they lay their 
eggs on rocks, the vulnerable larvae are then 
guarded at the spawning site for a further 3-4 
weeks until they disperse (Lintermans 1998; 
Lintermans and Osborne 2002).  
 
Blackfish are only found in the Cotter River in 
the ACT where they are found in the main 
channel and larger tributaries throughout the 
catchment.  They are almost totally dependant 
on the presence of interstitial spaces 
(crevices) in cobbles and boulders, where 
they breed, feed and seek refuge from 
predators.  When these crevices fill up with 
sediment, the blackfish cannot survive.  This 
is clearly demonstrated in the Cotter River 
below Cotter Dam, where the lack of flows has 
resulted in sediment accumulation and the 
disappearance of blackfish.  

 
Other, non-threatened fish species have also 
been impacted by the combination of the 
drought and fires, with both Rainbow Trout 
and Brown Trout and the native Mountain 
Galaxias showing reduced abundance.  To 
some extent, the decline in trout populations 
may facilitate localised, short-term range 
expansion of Mountain Galaxias, a species 
known to be adversely impacted by trout 
(Cadwallader 1996; Lintermans 1991b, 2000), 
but this will depend on the survival of 
upstream source populations.  Any such 
range expansion is expected to be short-lived, 
as trout will reinvade suitable streams as soon 
as flows and habitat permits.  However it is 
possible that local barriers to fish movement 
such as weirs, road crossings and waterfalls 
may prevent trout reinvasion in some 
instances. 

 
Two-spined Blackfish have a very restricted 
distribution within the Canberra region 
(Lintermans 1998) making the Cotter 
population even more important.  The results 
of this study have indicated that local 
populations of blackfish both in the streams 
and Bendora Reservoir have declined since 
the fire, with further impacts on breeding 
success likely in the 2003 spawning season. 
 
Macquarie Perch tend to breed at the foot of 
pools or above riffles where their eggs are 
washed down into the faster flowing habitats 
where they lodge amongst the gravel and 
cobbles in a low-silt environment until 
hatching (Battaglene 1988, ACT Government 
1999a).  Like Two-spined Blackfish, they have 
a restricted distribution in the Canberra region 
with the population in the lower Cotter 
Catchment being the only viable remaining 
population in the ACT.  Recent research on 
this population has revealed that the bulk of 
the population resides in Cotter Reservoir for 
the majority of the year, but undertakes a brief 
spawning migration out of the reservoir to 
breed.  

 
Knowledge gaps, information needs and 
management actions required 
 
This study used a rapid sampling technique 
which concentrated on smaller, wadeable 
streams.  No information has been collected 
for the larger streams such as the 
Murrumbidgee and Molonglo rivers, or for the 
Paddys and Gudgenby Rivers which were too 
turbid to sample.  Sampling of these streams  
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The two sites that were not visited were 
Scabby Range Lake and upper Naas Creek 
although ad hoc observations are available for 
Upper Naas Creek which was burnt during the 
fires, but has recovered quickly.  Scabby 
Range Lake is only accessible by helicopter 
and the visit scheduled for this site had to be 
cancelled due to bad weather making 
helicopter access unsafe in the time the 
helicopter was available.  Ad hoc inspections 
were also made of some other wetlands 
during this study. 

should be a priority in the next 12 months, and 
any restorative actions (such as restocking 
selected species or areas) should be 
considered. 
 
Whilst this study was unable to adequately 
disentangle the impacts on fish communities 
of drought from fire, monitoring of recovery of 
local fish communities in both burnt and 
unburnt catchments will provide valuable 
additional insight.  Reference sites outside the 
ACT will play a valuable role in clarifying the 
impacts, and should be included in future 
studies. 

 
The upper Cotter River wetland site was 
sampled as part of the fish community 
sampling discussed earlier (Sites 26 & 28), 
and Bendora Reservoir (Site 31) was sampled 
as part of a threatened fish monitoring 
program for Two-spined Blackfish and Trout 
Cod (ACT Government 1999f,e). The 
information for these two sites is presented 
earlier. 

 
Long-term monitoring of the impacts on 
threatened aquatic species is a priority, and 
should also include external reference sites, 
both burnt and unburnt.  Populations of 
threatened species are likely to be more 
vulnerable to anthropogenic disturbance when 
populations have been reduced and are under 
stress.  Consequently protective regimes may 
need to be strengthened (eg fishing patrols 
and law enforcement) to provide maximum 
protection to recreationally desirable species 
such as Macquarie Perch. 

 
The proportion burnt of each of the wetland 
sites visited was estimated by visual, on-
ground inspection (Table 4.9).  These 
estimates must be considered preliminary, 
and additional aerial photo interpretation is 
required to make more accurate estimates. 

 
Sedimentation of critical aquatic habitats (eg. 
spawning beds, pools) should also be 
monitored to determine their status, and 
appropriate management action taken if they 
continue to degrade. 

 
It is apparent that all of the ACT wetlands 
listed on the Directory of Important Wetlands 
in Australia were comprehensively burnt, with 
Ginini Flats suffering the least in terms of 
proportion of total area burnt.  However, Ginini 
Flats was severely burnt, with up to 30 cm of 
peat destroyed in some parts, and severe 
damage to a large proportion of the 
Sphagnum. 

 
 
WETLAND COMMUNITIES 
 
Of the 11 nationally important wetland sites 
which were burnt in the fire, nine sites were 
specifically visited as part of this study. They 
were: 

 
Effects of fire on wetland fauna communities 

  
The effects of fire on fish communities have 
been discussed previously and so are not 
further considered here.  Other aquatic 
wetland fauna that will potentially be impacted 
by fire include a variety of birds, reptiles, 
amphibians, mammals and invertebrates.  
Fire-induced change in wetland habitats may 
play a peripheral or crucial role for these other 
fauna depending on a variety of factors 
including the dispersal ability of the animal 
involved, whether alternative resources are 
available, changes in predation risk and 
interruption of critical life history patterns.  

• Cotter Flats 
• Ginini and Cheyenne Flats 
• Rock Flats 
• Rotten Swamp 
• Snowy Flats 
• Upper Cotter River 
• Nursery Swamp 
• Cotter Source Bog 
• Bendora Reservoir 
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For example, it was particularly noticeable at 
Snowy Flats that there was severely 
increased mortality of Burrowing Spiny 
Crayfish Euastacus rieki after the wetland 
burnt.  This was evidenced by large numbers 
of crayfish remains scattered on the surface 
adjacent to crayfish burrows and the presence 
of crayfish remains in fox scats in the same 
area.  The fire had removed almost all of the 
wet heath and shrub layer which would have 
provided cover for these nocturnally foraging 
crayfish.  Crayfish cannot move rapidly in 
terrestrial environments, and so became easy 
targets for introduced foxes that were 
probably experiencing reduced availability of 
other prey items such as grasshoppers, fruits 
and reptiles.  Foxes in the high country are 
known to regularly consume crayfish (Green 
and Osborne 1981, 1994; Lintermans and 
Osborne 2002) as well as other wetland 
related fauna such as the Broad-toothed Rat 
Mastacomys fuscus. 
 
These upland wetlands are also important 
habitats for other rare or threatened species 
such as the Northern Corroboree Frog, which 
is discussed in Chapter 3. 
 
Knowledge gaps, information needs and 
management actions required 
 
The effects of the fire on the Burrowing Spiny 
Crayfish populations needs to be investigated.  
The species was only recently described 

(Morgan 1997) and almost nothing is known of 
its ecology.  Significant predation by foxes 
where all shelter has been removed by the fire 
may require management intervention. 
 
Effects of fire on wetland flora communities 
 
Wetland communities are often assumed to 
be ‘immune’ to fire though the impact of the 
2003 fires clearly demonstrate this is not so. 
Whilst some wetland types appear to have 
recovered quickly, (for example the fens 
where the emergent vegetation such as Carex 
gaudichaudiana burned to the water level but 
new growth appeared within weeks), other 
wetland types will take years or decades to 
recover.  One of the most obvious examples is 
the sphagnum bogs which are dominated by 
the hummock-forming moss Sphagnum 
cristatum.  These bogs were already under 
considerable stress from the prolonged 
drought, as was evidenced by the white, 
bleached hummocks that were apparent after 
the fire.  Sphagnum grows very slowly and 
eventually forms peat, which at Ginini Flats 
has a long-term growth rate of 3.5 cm/century 
(Hope et al. 2003).  These bogs play an 
important role in intercepting, storing and 
slowly releasing water and in intercepting 
sediment and nutrients, and as such are an 
integral part of Canberra’s water supply.  At 
many sites it was apparent that the Sphagnum 
hummocks were dead. 

 
 

Table 4.9  The proportion burnt of each of the wetland site estimated from on-ground 
inspection. 
 

Wetland Significance Proportion Burnt Date of assessment 
Cotter Flats National 95% 8/4/03 
Ginini and Cheyenne Flats International ~70% 7/4/03 
Rock Flats National 100% 19/5/03 
Rotten Swamp National 99% 21/5/03 
Snowy Flats National 80-95% 8/4/03 
Nursery Swamp National 100% 27/5/03 
Cotter Source Bog National 100% 19/5/03 
Stockyard Gap ACT 90% 7/4/03 
Cotter Flat Bog ACT 85% 8/4/03 
Little Hanging Flat local 70% 8/4/03 
Hanging Flat ACT 90% 8/4/03 
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The heath shrub layer that is present at many 
of these wetland sites has been severely 
burnt, with little more than charred sticks 
remaining of Baeckea, Epacris, Richea and 
Callistemon.  Recovery of some of the 
wetland species has already commenced with 
shoots from rootstock apparent for 
Empodisma and Carex.  Other species will 
have to regenerate from seed and so recovery 
will be slow.  Weed invasion is a significant 
threat at some sites, as is potential damage 
from feral pigs. 
 
Knowledge gaps, information needs and 
management actions required 
 
The fire has provided a unique opportunity to 
map the extent of Sphagnum moss in the 
ACT.  Previously unnoticed small deposits of 
Sphagnum have become highly visible with 
the removal of vegetation that previously 
obscured Sphagnum hummocks. 
 
Long-term monitoring of the recovery of the 
wetland communities, particularly the Ginini 
Flats Ramsar wetland, is required as there is 
no published information on the recovery of 
Sphagnum bogs after fire.  
 
Natural, unassisted recovery of Sphagnum 
communities is likely to take many years and 
there is potential to speed up the recovery 
process through judicious use of management 
interventions.  Such interventions may involve 

seeding dead Sphagnum hummocks with 
living Sphagnum or the use of low-level 
supplementary nutrients to encourage 
vigorous growth of Sphagnum (Whinam and 
Buxton 1997).  Such techniques should be 
trialed at a number of bogs in the ACT. 
 
At several of the bog communities inspected 
during this study, severe burning of 
Sphagnum valley-head bogs and side-slope 
bogs was apparent, resulting in a high risk of 
these bogs collapsing and a consequent risk 
to water quality.  Monitoring of the structural 
integrity and stability of these severely 
impacted bogs is required and management 
intervention may be required in the event of 
collapse. 
 
Runoff and water velocity in the small streams 
which dissect many of these bog communities 
will be high until vegetative cover is restored 
and plant transpiration approaches pre-fire 
levels.  This has the potential to increase 
incision of these small streams, thus lowering 
the general water table in surrounding 
wetlands.  Monitoring is required of potential 
stream incision, and management intervention 
may be required to slow water velocities 
and/or spread water across adjacent wetland 
habitats, as was done at Rotten Swamp and 
Top Flats after the 1983 Gudgenby fire. 
 

 



 

 
 
 
 

5 Conclusions and Recommendations 
 
 
 
 
 
 
The large scale of the January 2003 bushfires 
resulted in the near complete removal of the 
ground vegetation over about 70% of the ACT 
(164,914 hectares).  Within the burnt area the 
impact on the shrub and tree strata was 
dependent on local fire intensity.  The highest 
fire intensities were sufficient to remove or 
scorch tree canopies and large shrubs over 
about one-third of the ACT (83,452 hectares).   
 
Many plant species had begun regenerating 
within three months of the fire, despite the 
lack of significant rainfall to break the 
concurrent drought.  In general, these plants 
were the more fire tolerant species, with 
mature plants regenerating (sprouting) from 
lignotuber, rootstock or epicormic shoots.  
Some plant regeneration was apparent even 
within areas of very high fire severity, with 
marked differences between species in the 
type and degree of response; from those with 
almost completely restored canopy such as 
Kurrajong, to those like the Snow Gum, 
showing only the very first signs of shoots.   
Within species, the degree of response by 
individual plants was often dependent on the 
fire severity.  For example, River She Oak with 
scorched canopies showed significant 
epicormic growth, whereas those with 
complete canopy burn showed no response at 
the time of survey. 
 
In general, the steeper slopes with northern or 
western aspects were the most severely 
burnt, due to a combination of dryness and 
prevailing winds (particularly during the 
extreme conditions on 18 January) causing 
fires to burn rapidly up-hill. On the moister 
(shaded) southern and eastern slopes the fire 
traveled down-slope, burning more slowly and 
less severely.  Regeneration of vegetation in 
these high-severity burn areas is likely to be 
much slower than less severely burnt areas.  

Because a higher proportion of trees have 
apparently been killed in the high severity 
burn areas, much of the canopy cover may 
not be restored until seedlings mature, which 
will take many years. 
 
Fire sensitive species such as the Alpine Ash 
and the Black Cypress Pine showed no 
response at sites where the canopy had been 
scorched or removed.  Alpine Ash at 
Gudgenby that germinated after the 1983 fire 
and was re-burnt in January 2003 had 
matured sufficiently to produce seed, and so it 
is likely that this community will be retained at 
this location.  Significant stands of mature 
Alpine Ash have also survived in the Cotter 
catchment in areas where fire severity was 
low. 
 
Wet Fern Gully vegetation is a community that 
was expected to respond slowly since these 
damp areas are not expected to burn either 
frequently, or at high intensity.  However, a 
severely impacted fern gully was found to be 
regenerating rapidly with herb and shrub 
species sprouting from rootstock and Tree 
Ferns sprouting from crowns.  Bracken Fern in 
particular, showed extensive and rapid 
regeneration at many forest sites, becoming 
the dominant ground cover and performing a 
useful role in helping to stabilise soils. 
 
Dry Rocky Heath was severely burnt and 
showed the least sign of regeneration.  This 
community is thought to be well adapted to 
fire, and its slow response may be related to 
the on-going drought. 
 
Woodland and grassland areas generally 
experienced lower fire severity than forest 
ecosystems.  Grassy ground cover was 
regenerating by the time of the survey. Yellow 
Box, Red Gum and other eucalypts in grassy 
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woodlands were regenerating well at the time 
of surveys.  In contrast, the only known 
specimen of White Box in the ACT was in an 
area that was severely affected by the fire and 
at the time of survey this mature tree was 
showing no response. 
 
Overall the ACT flora was found be recovering 
well in all but the most severely burnt areas, 
particularly given the on-going drought 
conditions.  Species that presently show no 
response may begin regenerating with 
adequate rainfall, particularly fire sensitive 
species that rely on seed germination 
following a fire event. 
 
The temporary removal of native ground cover 
over extensive areas of the ACT has provided 
the opportunity for weeds colonizing these 
areas, which will need to be managed.  
Reshooting native vegetation and seedlings 
are particularly vulnerable to grazing by feral 
animals and by wandering stock and the 
persistence of fire-sensitive species at 
particular sites could be threatened if such 
grazing is not controlled. 
 
Habitats for most mammals, reptiles, frogs 
and birds were considerably altered by the 
severity and extent of the fires.  The results of 
the fauna surveys and opportunistic 
observations suggest that, with few 
exceptions, populations of most species have 
been substantially reduced in fire-affected 
areas.  Very few animals were observed in 
areas of high or very high severity burn, where 
almost all green vegetation (understorey and 
canopy) and ground cover has been removed. 
 
In general, short-term post-fire impacts on 
animals include lower availability of shelter 
(and increased predation), breeding sites and 
food.  In the short to medium-term, habitat 
availability will increase as vegetation 
regenerates.  In the medium to longer-term, 
vegetation succession can cause the creation 
of new or more diverse habitats for fauna.  
Some animal species benefit from vegetation 
succession and an increase in availability of 
resources such as tree hollows. 
 
A wide range of fauna was still present in the 
fire-affected areas (particularly the less 
severely burnt areas)  three months following 
fire.  In particular, Eastern Grey Kangaroos 

were commonly observed in more open 
habitats, and Swamp Wallabies and Red-
necked Wallabies were seen over a wide 
geographic area.  Small ground-dwelling 
mammals, such as Antechinus species and 
Bush Rats were caught in unexpectedly high 
numbers in traps.  Numerous small lizards 
were an obvious feature of most areas 
following the fire.  However, the abundance of 
reptiles and Lyrebirds apparently crashed 
within three months following fires.  It is 
possible that a combination of lack of food and 
lack of shelter (leading increased susceptibility 
to predation) may have been responsible. 
 
It is evident from the surveys that Common 
Wombats are apparently able to cope 
relatively well in the burnt habitats; this 
species shelters in deep burrows and can use 
poor quality foods and, in the absence of 
grass, was probably feeding on subterranean 
roots and fungi.   
 
Whilst the availability of eucalypt foliage was 
substantially reduced throughout most of the 
fire-affected areas, this resource was also one 
of the first to regenerate post-fire, providing 
food for arboreal mammals. 
 
Species such as the Corroboree Frog and 
Smoky Mouse have a higher risk of becoming 
locally extinct during severe and widespread 
fires because of their small isolated 
populations, which are largely restricted to 
fire-affected areas, and their low chance of re-
colonisation.  Corroboree Frog habitat was 
severely affected, although the species has 
persisted in these areas and has bred despite 
fires coinciding with the breeding season.  
Corroboree Frog eggs have been collected for 
a captive husbandry program.  No information 
exists for the impact of fires on Smoky Mouse 
populations, apart from severe burning of all 
known habitats in the ACT.  Scats of Broad-
toothed Rats and Spotted-tailed Quolls were 
found in a range of sites following fires.  Of 
concern is the probable severe impact of the 
fires on populations of the uncommon Yellow-
bellied Glider because of the widespread 
canopy-scorch. 
 
Rabbits, wild dogs and foxes were commonly 
seen in fire-affected areas.  Because of lack of 
cover, many native animals (particularly 
lizards, small ground-dwelling mammals, 
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 Brush-tailed Possums and some birds) will be 
more susceptible to predation.  Feral 
herbivores (pigs, goats and horses) have the 
potential to damage regenerating habitats (by 
eating new shoots) or concentrate damage on 
unburnt habitats.  Management of feral 
animals will need to take account of the 
increased threats these animals may pose 
post-fire and the opportunities for their control.   

 
Recommendations 
 

• Continue long-term monitoring of 
(fire-affected) threatened flora and 
fauna (including fish) species, and 
species of conservation concern. 
Explore methods to assist recovery of 
habitat; monitor habitat recovery.  

The major implications of the fires for ACT fish 
species are the threats posed by increased 
sedimentation of streams, particularly if the 
current drought conditions are not broken by 
good winter and spring rainfall.  The 
persistence of below average rainfall 
conditions through winter and spring 2003 will 
not provide the flushing flows that will be 
required to remove accumulations of sediment 
deposited in storm events immediately 
following the fires. 

• Resurvey sites in late Spring 2003 
and/or Autumn 2004 where plant 
species have shown little or no 
response during the present survey. 

• Continue monitoring of Australian 
Alps Fire Ecology plots to provide 
detailed knowledge of plant species 
and ecosystem fire responses. 

• Monitor sites where particular plants 
were marked to follow the survival of 
individuals showing unexpected fire 
responses. 

 
Streams of particular concern in the ACT are 
those in the Cotter Catchment where 
populations of four threatened fish species are 
known to be present (Macquarie Perch, Trout 
Cod, Two-spined Blackfish, Murray River 
Crayfish) along with the rare Southern Leaf-
Green Tree Frog which in the ACT is only 
found in two locations, both on the Cotter 
River. 

• Provide advice to land managers to 
assist recovery of flora and manage 
weeds. 

• Monitor the long-term recovery of 
wetland communities, particularly the 
Sphagnum bogs, after fire. Explore 
methods to assist recovery of critical 
Sphagnum bog habitat for 
Corroboree Frogs. 

 
Populations of threatened species are likely to 
be more vulnerable to anthropogenic 
disturbance when populations have been 
reduced and are under stress.   

• Consider repeating surveys at 
selected sites to monitor long-term 
recovery of fauna populations. 

 
• Record sightings of fauna in the ACT 

Vertebrate Atlas. 
Other, non-threatened fish species have also 
been impacted by the combination of the 
drought and fires, with both Rainbow Trout 
and Brown Trout and the native Mountain 
Galaxias showing reduced abundance.  

• Train EACT staff to recognise signs 
of threatened species and species of 
conservation concern (ie. Quoll, 
Smoky Mouse, Broad-toothed Rat).  

Wetland communities are often assumed to 
be ‘immune’ to fire though the impact of the 
2003 fires clearly demonstrate this is not so. 
In particular, the fires burnt most of the 
Sphagnum moss bogs, and at many sites it 
was apparent that the Sphagnum hummocks 
were dead.  Little information exists of the 
long-term effects of fire on these bogs. 

• Continue spotlight surveys for Yellow-
bellied Gliders and other arboreal 
mammals. 

• Encourage involvement of community 
groups in monitoring of fire-affected 
areas, for example the continuation of 
long-term bird monitoring by the 
Canberra Ornithologists Group and 
water health monitoring by 
Waterwatch groups. 
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 • Monitor sedimentation of critical 
aquatic habitats (eg. spawning beds, 
pools). 

• Maintain environmental flows in the 
Cotter River below Bendora Dam to 
minimise degradation (sedimentation) 
to the spawning beds of Macquarie 
Perch. 

• Monitor impacts of feral animals 
(Pigs, Horses, Goats, Rabbits, Foxes, 
Wild Dogs) on critical habitat and 
selected species, and manage 
accordingly 

• Sample those larger streams that 
were too turbid to sample in this study 
within the next 12 months, and 
assess restorative actions (such as 
restocking selected species or areas). 

• Communicate research findings to 
interested community groups and 
land managers, and encourage 
community-based monitoring where 
appropriate. 

• Provide adequate protection (eg 
fishing patrols and law enforcement) 
to recreationally desirable species 
such as Macquarie Perch. 
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Appendices 
 
 
Appendix 1 - Data Recording sheets 
 

FIRE SEVERITY ASSESSMENT 
 
Observer:      Date of observation: 
 
Date of fire: 
(this may be obtained later / or filled out by WRM) 
 
Site: grid reference:   Site location description: 
 
Aspect:            Slope: location (mark with an X) 
      steepness 
Site: Physical description of Site: (include % covered in rock if relevant,) 
 
 
General Vegetation Description: (eg Dominant tree species and height: any major, identifiable understorey species) 
 
 
Flame height: (may be determined from smooth barked trees if they haven’t shed bark – flame height is the lower scorch height on 
the trunk; alternatively flame height is indicated at the point where leaves change from black to brown) 
 
Scorch Height: (The height of the transition from brown to green) 
 
Wind direction: (indicated by scorch marks on smooth barked tree trunks –ie the wind approaches the side of the tree with the 
lower scorch height on the trunk) 
 
DESCRIPTION OF BURN 
  % brown %black % green Uniform/ 
   (scorched) (burnt) Patchy burn 
Canopy 
 
Upper Shrub layer 
(>1m) 
 
Lower Shrub layer 
(<1m) 
 
Ground Cover / litter 
 
On-ground logs /rocks 
(Presence/absence) 
 
Vegetation Recovery: please note: any epicormic growth on identifiable species:  the height of the top most epicormic shoot: 
any shoots from roots, and  any seed sprouting that has occurred.  
For Flora Survey – complete Vegetation Response sheet. 
 
 
Comments/Notes (Please note any weeds, sediment movement or erosion that has 
occurred) 
Attach photos  
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VEGETATION RESPONSE TO FIRE RECORD 

 
Fire response of species  
 

Species Description of burn severity Regenerative mechanism Age of tree (if relevant) Comments 
     
     
     
     
     
     
     
     
     
     
     
     

Key:  
Description of burn severity: Burnt (Black)/Scorched (Brown)/Not burnt?Singed?(Green)?? 
Regenerative mechanism: None; Epicormic; ignotuber; Seedling L
Approximate life stage of original tree: Over-mature (hollows); Mature; Sapling; Seedling 
 
Species can be listed multiple times, depending on the species’ regenerative mechanisms present in the site.  
If the species shows multiple regenerative mechanisms, put in each mechanism, noting the severity of the 
burn on the plants.  Indicate by # which is the most dominant recovery form occurring in site (ie what is the 
level of severity and regeneration mechanism that is most common in the site). 
 
Example  

Species Description of 
burn severity 

Regenerative 
mechanism 

Age of tree (if 
relevant) 

Comments 

E. pauciflora S E + L M Very little epicormic growth in a few trees 
E. pauciflora S L M, Sa Most scorched trees show lignotuber growth 
E. pauciflora B N OM, M, Sa, Se # Most of trees in site are severely burnt and 

show no recovery.  
 
This will allow us to determine if there is a similar fire response of species throughout the burnt 
areas, or whether there are just a few exceptions to the normal method of response., eg scorched 
mature Snow Gums generally show some limited epicormic response, but that the severely burnt 
trees show no recovery (hopefully followed later by seedling establishment, which in the above 
example is not yet apparent in the site). 
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WETLAND FIRE IMPACT ASSESSMENT 

 
Site Name:       Observer: 
 
Altitude:  Date of Assessment:  Grid Reference: 
 
Site Description 
 
 
 
Approx area of wetland: (may be determined from map) 
 
if yes, approx area of Sphagnum: <100 m2; 100-1000 m2; 1000-10,000 m2 

 

Composition of Wetland: (estimate %) Wet Heath 
      Sphagnum 
      Grassland 
 
 % burnt: (entire wetland)   % burnt Wet Heath   
      % burnt Sphagnum 
      % burnt Grassland 
 
Severity of burn for entire wetland: % green  %brown  %black 
 
Patchy or uniform burn? 
 
Stream present: yes/no  If yes:  channel incised:  yes/no 
    Bank height:  mean 
      Minimum 
      Maximum 
 
    Stream substrate: % boulder (>256 mm) 
       % Cobble (64-256 mm) 
       % pebble (16-64 mm) 
       % gravel (2-16 mm) 
       % sand (.06-2 mm) 
       % silt (<.06) 

 
Evidence of recent sediment deposition Yes/no      if yes:   Some 

 Moderate 
 Heavy 

 
Mastacomys runways seen? Spiny Crayfish claws seen/collected? 
 
Management action required? 
 
 
Comments/Notes 
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FISH SITE DESCRIPTION DATASHEET 

 
OPERATORS:    DATE:  
SITE NAME      
 
GRID REFERENCE:    MAP (1:25,000): 
 
STREAM ORDER:    SURFACE WATER TEMP (°C): 
 
TURBIDITY (NTU):    pH:  
 
STREAM WIDTH (m) –  
 
MAX:   MIN:   AVERAGE: 
 
STREAM DEPTH (m) –  
 
MAX:   MIN:   AVERAGE: 
 
SHADE (% REACH):    BANK HEIGHT (m): 
 
HABITAT PROPORTIONS (%) –  
 
 RIFFLE  RUN  POOL  BACKWATER 
REP1: 
 
REP2: 
 
REP3: 
 
SUBSTRATE: 
 
RIPARIAN VEGETATION –  
 
 OVERSTOREY CONDITION (% GREEN, BROWN OR BLACK): 
  
 UNDERSTOREY AND GROUND COVER (% INTACT): 
 
STREAM SEDIMENTATION (LOW, MEDIUM HIGH): 
 
LOCAL EROSION: 
 
EPICORMIC RECOVERY: 
 
RIPARIAN SPECIES RECOVERY: 
 
GENERAL DESCRIPTION: 
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Appendix 2  Species Response to Fire Table 
 
Key to fire response:  N = No response, L = Lignotuber or rootstock shoot, E = Epicormic shoot, C = Crown shoot, Se = Seedling,    
Su = Suckers 
 

Species Site Code Regenerative Mechanisms 
Acacia alpina PF82,83 N 

Acacia dealbata 
PF4,5,18,20,21,44,45,49,50,70,74,7
5,76,NA07 L,Se,Su,N 

Acacia melanoxylon PF1,4,23,25,27,28,32,45,52,59,70 L,E,Se,Su 
Acacia obliquinervia PF47 L 
Acacia rubida PF15,16,85 Se 
Acacia siculiformis PF65 Su 

Acacia sp. 
PF1,7,17,22,24,29,30,35,38,42,53,5
9  L,Se,Su,N 

Acetosella sp PF72 L 
Adiantum aethiopicum PF1 L 
Allocasuarina verticillata PF17,41,42,52 L,E,Se,Su,N  
Apiaceae sp. PF78 L 
Aristida ramosa PF15 L 
Aristida sp. PF15,17 L 
Arthropodium milleflorum PF57,58,62,78,80 L,Se 
Asperula conferta PF53 L 
Asperula gunnii PF47,57,78 L,Se 
Asperula pusilla  PF6,71 L 
Asperula sp. PF30 L 
Asterolasia fimelioches PF83 N 
Astroloma humifusum PF49 L 
Baeckea sp PF71,82,83 N 
Baeckea utilis PF40,58,69,79 L 
Banksia marginata PF50,60,66 L,E,N 
Bedfordia arborescens PF2,27,30 L 
Blechnum fluviatile PF70 Not burnt at survey site(s) 
Blechnum nudum PF1,25 L  
Blechnum penna-marina PF48 L  
Boronia anethifolia PF37 Se 
Bossiaea sp PF10,12 L 
Bothriochloa macra PF15,32,41 L 
Brachychiton populneus PF17,32,41,42,46,52 L,E,Se 
Brachycome scapigera PF40,57,58,78,79 L 
Brachycome sp PF73 Se 
Bulbine bulbosa PF15,37 L 
Bulbine glauca PF42 L 
Bulbine sp PF17 L 

Bursaria lasiophylla 
PF5,6,15,16,17,19,21,23,27,31,32,3
3,42,46,52,59,60,74,85 L,Se 

Callistemon sp. PF21 L 
Callitris endlicheri PF15,41,46,85 N 
Carex appressa PF1,70 L 
Carex breviculmis PF32 L 
Carex gaudichaudiana PF57,79 L 
Carex sp PF15,25,30,37,39,48,57,72,85 L,Se 
Cassinia longifolia PF6,50 L,E,N 
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Casuarina cunninghamiana PF20,21 L,E,N 
Celmisia sp PF40,57,72,78,80 L 
Cheilanthes sp. PF32,37 L 
Chionochloa pallida PF31,39 L 
Chionogentias cunninghamii PF79 N 
Chionogentias sylvicola PF44 N 
Cirsium vulgare PF25,40 L,Se 
Clematis aristata PF30,44,47 L,Se 
Clematis microphylla PF18 L 

Clematis sp 
PF4,5,18,20,21,44,45,49,50,70,74,7
5,76,NA07 Se 

Convolvulus sp PF17,32,41,42,46,52 L,Se 

Coprosma hirtella 
PF2,3,5,8,12,30,47,50,70,72,75,76,
80 L,Se 

Coprosma quadrifida PF27,70 L 
Craspedia sp PF5,16,40,57,62,72 L,Se 
Cucumis myriocarpus PF32 L 
Cucurbit PF14 L,Se? 
Cymbonotus sp.  PF38 L 
Cymbopogon refractus PF37 L 
Cynoglossum australe PF16 L 
Daucus glochidiatus PF15 Se 
Daviesia mimosoides PF39,44,66 NA03 L 
Daviesia sp PF3 N 
Daviesia ulicifolia PF55 L 
Derwentia derwentiana PF9,12,39,47,71,72,73, NA03 L,Su 
Desmodium sp PF59 L 
Desmodium varians PF37,38 L 
Dianella revoluta PF18,22,39,49 L 
Dianella sp PF6,7,12,11,26,71,NA03 L 
Dianella tasmanica PF8,30,42 L 
Dichondra repens PF29 L 
Dicksonia antarctica PF25,27,30 C 
Discaria pubescens PF15,85 L 
Drabastrum alpestre PF18 L,Se 
Drimys sp. PF70 L 
Drosera peltata PF37 L 
Empodisma minus PF79 L 
Enneapogon sp PF18 L 
Epacris sp PF10 L 
Epilobium sp. PF61,51 L 
Erodium cicutarium PF14 L 
Eucalyptus albens PF14 N 
Eucalyptus blakelyi PF14,16,41,42 L,E 
Eucalyptus bridgesiana PF1,16,19,21,23,27,38,52,53 L,E,Se 
Eucalyptus camaldulensis PF43 E 
Eucalyptus camphora PF1 L,Se 

Eucalyptus dalrympleana 
PF2,3,4,6,8,26,39,44,45,48,49,50,5
5,62,63,65,66,78,80,NA03 L,E,Se 

Eucalyptus delegatensis PF2,3,875,76 E,N 
Eucalyptus dives PF2,4,23,28,31,38,49,50,63,74 L,E,Se 
Eucalyptus fastigata PF2,4,5,24,28 L,E,Se 
Eucalyptus glaucescens PF24 L 
Eucalyptus macrorhyncha PF15,16,19,22,85 L,E 
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Eucalyptus mannifera PF19,22 L,E 
Eucalyptus melliodora PF14,16,41 E,L,N 
Eucalyptus nortonii PF31,32,33,35,37,41,42,46 L,E 

Eucalyptus pauciflora 

PF3,7,9,11-13,39,44,45,47-49, 
53,55,56,58,62,63,66,68, 71-73, 
75,78,80,82-84, NA07,09 L,E,N 

Eucalyptus perriniana PF47 L 
Eucalyptus polyanthemos PF17,22,32,46 L,E 
Eucalyptus robertsonii PF26-29,36,49,70 L,E 
Eucalyptus rossii PF19,22,37,42,46 L,E 
Eucalyptus rubida PF48,61 L,E 
Eucalyptus sieberi PF33 E 
Eucalyptus stellulata PF48,53,61,63,65,66,80 L,E 
Eucalyptus triplex PF39 L,E 
Eucalyptus viminalis PF1,5,25-30, 33,36,39,50,59,70 L,E,Se,N 
Exocarpos cupressiformis PF19,22,24,28,32,45,50,52 L,E,Su,N 
Exocarpos sp. PF39 L 
Exocarpos strictus PF29,52 E,Su 
Festuca hookeriana PF57,69,78 L 
Gahnia sp PF56 L 

Geranium sp 
PF15,25,30,38,39,48,49,53,57,60,6
1,63,67,70-74,76,78,85 L,Se 

Glycine clandestina PF22,32,35 L 
Glycine tabacina PF32,41 L,Se 
Gnaphalium sp. PF40,57 L 
Gonocarpus sp PF50,72 L 
Gonocarpus tetragynus PF29,31,35,37-39,49 L 
Goodenia hederacea PF39 L 
Grevillea diminuta PF10 N 
Grevillea ramosissima PF32 N 
Hakea microcarpa PF40,56,57,69,78 L 
Hardenbergia violacea PF18,19,22,31,37,52 L,Se 
Helichrysum apiculatum PF32 L 
Helichrysum rosmarinifolium PF69 E 
Hibbertia obtusifolia PF15,49 L 
Holcus lanatus PF40,69 L 
Hydrocotyle laxiflora PF25,30,32,53 L 
Hypochaeris radicata PF40,57 L 
Indigofera australis PF15,19,22,49,50 L,Se 
Juncus sp. PF40,57,69 L 
Kunzea ericoides PF16,23,29,31-35,41,42,45,46,48 L,N 
Lactuca serriola PF25,30 Se 
Lepidosperma laterale PF15,39 L 
Leptorhynchos squamatus PF72 Se 
Leptospermum lanigerum PF48,69,70 L,N 
Leptospermum micromyrtus  PF71 N 
Leptospermum myrtifolium PF40,55-58,65,66 L 
Leptospermum obovatum PF61 N 
Leptospermum sp. PF24,38,39,46,63,73,74 L,N 
Leucopogon sp. PF79 N 
Lomandra filiformis subsp. coriacea PF22,29,31,32,49,53 L 
Lomandra longifolia PF30,49,53 L 
Lomandra myricoides PF48,70 L 
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Lomandra sp. 
PF5-7,17,18,3-
35,38,39,45,50,55,63, NA04 L 

Lomatia myricoides PF2,6,8,63,74 L 
Luzula sp. PF53 L 
Malva parviflora PF14 L,Se 
Microlaena stipoides PF1,16,29,32,38,39,53 L 
Mirbelia oxylobioides PF39 L 
Modiola caroliniana PF14 Se 
Monotoca scoparia PF39,49 L 
Nymphoides geminata PF58 L 
Olearia argophylla PF25,30 L 
Olearia erubescens PF4 L 
Olearia erubescens PF55,58,80 L 
Olearia lirata PF70 Not burnt at survey site(s) 
Olearia megalophylla PF12,47 L 
Olearia sp. PF7,8,75 L 
Orchid sp. PF35,56 Se,L 
Oreomyrrhis ciliata PF79 Not burnt at survey site(s) 
Oxalis sp. PF32,53 L 
Oxylobium alpestre PF55,58,80,82 L 
Oxylobium sp PF7,66,71-73,83 L,N 
Panicum effusum PF32,42 L 
Persoonia chamaepeuce PF49,55 L 
Persoonia sp PF16,50 L 
Phragmites australis PF48,51 L 
Pinus radiata PF17 Se 
Pinus radiata PF31 N 
Plantago varia PF49,50,53 L 
Poa labillardieri PF57,58,78 L 
Poa sieberiana PF49,55,80 L 
Poa sp PF44,47,55,72,73,76,79, NA03,04 L,Se 
Podocarpus lawrencei PF11,12 E,N 
Podolepis sp PF9 L 
Polyscias sambucifolia  PF3,12, NA03 L 
Polyscias sp PF7 L 
Polystichum proliferum PF8,30,62,63,70,75,76 L 
Pomaderris angustifolia PF15 N 
Pomaderris aspera PF4,27, NA07 L N 
Pomaderris pallida PF15,85 N 
Poranthera microphylla PF80 L 
Prostanthera lasianthos PF70 Not burnt at survey site(s) 
Prostanthera sp. PF30 L 

Pteridium esculentum 
PF1,4,5,24-26,29,30,45,59,70, 
NA0745 L 

Pultenea procumbens PF49,56 L 
Ranunculus pimpinellifolius PF79 Not burnt at survey site(s) 
Ranunculus sp. PF39,40,69 L 
Rosa rubiginosa PF32,69 L 
Rubus fruticosus PF1,6,18,20,32,42,52,70,74 L 
Rubus parvifolius PF42 L 
Rubus triphyllus PF1,11,12,32,48,63 L 
Rumex acetosella PF25,53,57 L 
Rumex sp. PF14,32,38,61 L 
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Salix sp. PF20,46 L 
Sambucus gaudichaudiana PF1 L 
Senecio linearifolius PF58,78 L 
Senecio sp. PF41,62,66 Se 
Solanum nigrum PF14,25 L,Se 
Solanum sp. PF15,25,85 L,Se 
Sphagnum cristatum  PF58 N 

Stellaria pungens 
PF5,8,11,12,15,44,45,47,62,66,80,8
5, NA03 L,Se 

Stylidium graminifolium PF39,47,49,55,80 L 
Stypandra glauca PF34,35 L 
Tasmannia xerophila PF12,82 L,N 
Themeda australis PF31,49,53 L 
Themeda sp PF18 L 
Thistles sp. PF14,25 L,Se 
Thysanotus tuberosus PF37 L 
Todea barbara PF25 C 
Trifolium sp PF14-16,32,38,40,53,69,85, L,Se 
Tussock, soft PF79 L 
Typha sp. PF51 L 
Urtica incisa PF30 L 
Verbascum thapsus PF32 L 
Veronica calycina PF30 Se 
Viola betonicifolia PF8, 44,47,49,72,80 L 
Viola caleyana PF61 L 
Viola hederacea PF29,30,40,55 L,Se 
Viola sp PF12,62 Se,Su 
Wahlenbergia sp PF15,18,31,32,37,38,85 L,Se 
Xanthorrhoea australis PF18,19,23,31 Se,C,N 
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Appendix 3  Species and numbers of fish caught at each site in this 
study. 
 
Site 
Number 

Site  River Valley Burnt/Unburnt Species caught 
(abundance) 

1 James Ck Orroral Burnt NO FISH 
2 Orroral River Orroral Burnt NO FISH 
3 Gudgenby River at Glendale 

crossing 
Gudgenby Burnt O. mykiss (2) 

G. olidus (4) 
4 Naas River Naas Burnt NO FISH 
5 Honeysuckle Ck Gudgenby Burnt S. trutta (1) 
6 Coree Ck Lower Cotter Burnt NO FISH 
7 Condor Ck Lower Cotter Burnt NO FISH 
8 Bushrangers Ck Lower Cotter Burnt O. mykiss (1) 
9 Kangaroo Ck Upper Cotter Burnt G. olidus (49) 
10 Tidbinbilla River Tidbinbilla Burnt G. olidus (54) 
11 Mountain Ck Tidbinbilla Burnt NO FISH 
12 Pond Ck Upper Cotter Burnt O. mykiss (1) 
13 Licking Hole Ck Upper Cotter Burnt O. mykiss (1) 

G. bispinosus (6) 
14 Lees Ck above weir Lower Cotter Burnt G. olidus (3) 
15 Lees Ck below weir Lower Cotter Burnt NO FISH 
16 Gibralter Ck Paddys Burnt G. olidus (9) 

O. mykiss (2) 
17 Pierces Ck Lower Cotter Burnt G. olidus (4) 
18 Naas Ck Naas Unburnt G. olidus (20) 
19 Molonglo River at Reedy Ck Molonglo Unburnt M. anguillicaudatus (3) 

H. klunzingeri (109) 
G. holbrooki (128) 
C. carpio (2) 

20 Woolshed Ck Molonglo Unburnt G. holbrooki (174) 
M. anguillicaudatus (1) 
H. klunzingeri (1) 

21 Glenburn Ck Molonglo Unburnt NO FISH 
22 Yandyguinula Ck Molonglo Unburnt G. olidus (1) 
23 Micalong Ck Goodradigbee Unburnt G. bispinosus (3) 

S. trutta (1) 
P. fluviatilis (3) 
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Appendix 4  Results of fish sampling standardised by length of stream 
sampled. 
 
Site 
Number 

Site  River Valley Burnt/ 
Unburnt 

Species caught  
(fish/30 m) post-fire 

Species caught 
(fish/30 m) pre-fire 

1 James Ck Orroral Burnt NO FISH G. olidus (60) 
2 Orroral River Orroral Burnt NO FISH O. mykiss (11.2) 
3 Gudgenby River at 

Glendale crossing 
Gudgenby Burnt O. mykiss (0.7) 

G. olidus (1.3) 
S. trutta (3.9) 
G. olidus (0.3) 

4 Naas River Naas Burnt NO FISH G. olidus (270) 
5 Honeysuckle Ck Gudgenby Burnt S. trutta (0.3) G. olidus (39.2) 

O. mykiss (0.6) 
S. trutta (5.5) 

6 Coree Ck Lower Cotter Burnt NO FISH O. mykiss (25.5) 
S. trutta (11.6) 

7 Condor Ck Lower Cotter Burnt NO FISH O. mykiss (27.6) 
8 Bushrangers Ck Lower Cotter Burnt O. mykiss (0.3) O. mykiss (78) 
9 Kangaroo Ck Upper Cotter Burnt G. olidus (16.3) G. olidus (48) 
10 Tidbinbilla River Tidbinbilla Burnt G. olidus (18) G. olidus (0.4) 

O. mykiss (2) 
S. trutta (5.9) 

11 Mountain Ck Tidbinbilla Burnt NO FISH O. mykiss (12.5) 
S. trutta (5.3) 

12 Pond Ck Upper Cotter Burnt O. mykiss (0.3) O. mykiss (7.7) 
G. bispinosus (3.9) 

13 Licking Hole Ck Upper Cotter Burnt O. mykiss (0.3) 
G. bispinosus (2) 

O. mykiss (0.9) 
G. bispinosus (45.5) 

14 Lees Ck above 
weir 

Lower Cotter Burnt G. olidus (3) G. olidus (15) 

15 Lees Ck below 
weir 

Lower Cotter Burnt NO FISH O. mykiss (4.2) 

16 Gibralter Ck Paddys Burnt G. olidus (3) 
O. mykiss (0.7) 

G. olidus (48.8) 
O. mykiss (10.5) 

17 Pierces Ck Lower Cotter Burnt G. olidus (1.3) G. olidus (102) 
18 Naas Ck Naas Unburnt G. olidus (20) G. olidus (22.5) 
19 Molonglo River at 

Reedy Ck 
Molonglo Unburnt M. anguillicaudatus (1) 

H. klunzingeri (36.3) 
G. holbrooki (42.7) 
C. carpio (0.7) 

G. olidus (0.3) 
G. holbrooki (1.2) 
C. carpio (0.8) 
S. trutta (3) 

20 Woolshed Ck Molonglo Unburnt G. holbrooki (58) 
M. anguillicaudatus 
(0.3) 
H. klunzingeri (0.3) 

G. olidus (0.3) 
C. carpio (2.4) 
C. auratus (1.7) 
P. fluviatilis (0.3) 

21 Glenburn Ck Molonglo Unburnt NO FISH G. olidus (73) 
22 Yandyguinula Ck Molonglo Unburnt G. olidus (0.3) G. olidus (1.8) 

S. trutta (8.7) 
23 Micalong Ck Goodradigbe

e 
Unburnt G. bispinosus (1) 

S. trutta (0.3) 
P. fluviatilis (1) 

G. olidus (3) 
S. trutta (1.2) 
P. fluviatilis (0.5) 

 TOTAL   207.7 917.5 
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Appendix 5  Reports published by Environment ACT 
 
RESEARCH REPORT SERIES 
Kukolic, K. 1990. A survey of the vertebrate 

fauna of Mt Ainslie, Mt Majura and Black 
Mountain, 1975–76. Research Report 1. 

Lintermans, M., Rutzou, T. and Kukolic, K. 
1990. The status, distribution and possible 
impacts of the oriental weatherloach 
Misgurnus anguillicaudatus in the 
Ginninderra Creek catchment. Research 
Report 2. 

Jones, H. A., Rutzou, T. and Kukolic, K. 1990. 
Distribution and relative abundance of fish 
in the Naas-Gudgenby catchment. 
Research Report 3. 

Lintermans, M. and Rutzou, T. 1990. The fish 
fauna of the Upper Cotter River Catchment.  

 Research Report 4. 
Osborne, W. S., Lintermans, M. and Williams, 

K. D. 1991. Distribution and conservation 
status of the endangered pink-tailed legless 
lizard Aprasia parapulchella (Kluge). 
Research Report 5. 

Lintermans, M. and Rutzou, T. 1991. The 
status, distribution and management of the 
Murray  crayfish Euastacus armatus in 
the Australian Capital Territory. Research 
Report 6. 

TECHNICAL REPORT SERIES 
Lintermans, M. 1993. The vertebrate fauna of 

the Gudgenby region, Australian Capital 
Territory. Technical Report 1. 

Ormay, P. and Ingwersen, F. 1993. 
Management of Xanthorrhea australis in 
Tidbinbilla Nature Reserve. Technical 
Report 2. 

Osborne, W. S. and McKergow, F. V. C. 1993. 
Distribution, population density and habitat 
of the pink-tailed legless lizard Aprasia 
parapulchella in Canberra Nature Park. 
Technical Report 3. 

Lintermans, M. 1993. Oriental weatherloach 
Misgurnus anguillicaudatus in the Cotter 
River : A new population in the Canberra 
region. Technical Report 4. 

Rauhala, M. 1993. Distribution and habitat of 
the nobby dragon Amphibolurus nobbi in 

the Australian Capital Territory. Technical 
Report 5. 

Rauhala, M. 1993. The reptile, amphibian and 
mammal fauna of the Stony Creek Nature 
Reserve, Australian Capital Territory. 
Technical Report 6. 

Rutzou, T. V., Rauhala, M. A. and Ormay, P. I. 
1994. The fish fauna of the Tidbinbilla River 
catchment. Technical Report 7. 

Sharp, S. 1994. Lowland native grasslands in 
the ACT and surrounding region : A review 
and research strategy for a recovery plan. 
Technical Report 8. 

Driscoll, D.A. 1994. Invertebrates of lowland 
native grasslands in the Australian Capital 
Territory : Conservation and research 
strategies for a recovery plan. Technical 
Report 9. 

Osborne, W.S. and Jones S. R. 1995. 
Recovery plan for the pink-tailed worm 
lizard (Aprasia parapulchella). Technical 
Report 10. 

Rauhala, M. A. 1995. The reptile, amphibian 
and mammal fauna of the Gigerline Nature 
Reserve, Australian Capital Territory. 
Technical Report 11. 

Coulson, G. 1995. Management directions for 
the striped legless lizard (Delma impar) in 
the Australian Capital Territory. Technical 
Report 12. 

 Ormay, P. 1996. Status of the brush-tailed 
rock wallaby Petrogale penicillata in the 
Australian Capital Territory. Technical 
Report 13. 

Rauhala, M. A. 1997. Frog fauna of the 
Australian Capital Territory: A review. 

 Technical Report 14. 
Lintermans, M. 2000.  The Status of Fish in 

the Australian Capital Territory: A Review 
of Current Knowledge and Management 
Requirements. Technical Report 15 

Lintermans, M. (in prep.) Partial recovery of 
the Murray River Crayfish Euastacus 
armatus in the Australian Capital Territory 
after the implementation of protective 
management measures. Technical Report 
16.
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