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EXECUTIVE SUMMARY 
The Australian Alps Fire Plots project was developed to gather data about the effects of fire on 
woodlands and forests in the Australian Alps. The project implements one of the recommendations 
from a 1993 workshop funded by the Australian Alps Liaison Committee. 

In 1996, forty survey plots were established in three national parks in the Australian Alps—
Kosciuszko National Park in NSW (the Merambego and Nungar groups of plots); the Alpine National 
Park in Victoria (the Buchan Headwaters Wilderness); and Namadgi National Park in the ACT. All sites 
were located in montane and sub-alpine forest and woodland vegetation. 

All but eight of the plots were burnt by the January to February 2003 bushfires in south eastern 
Australia. Post-fire site assessment and fire intensity surveys were completed in March 2003, 
November 2003 and floristic surveys were conducted in subsequent years. This report provides a 
summary of the analysis and results to 2009 from this study. 

In general, species richness recovered quickly, within a year or two on average for most sites. Many 
species present before the fires, were reported in the 2 years after the fire as having re-established 
either vegetatively or from seed. There was some variation in recovery times across the different 
Alps survey regions. Overall, the results showed little floristic change in the medium to long-term, a 
result that is consistent with other studies.  

There was slower recovery in the structural elements of the vegetation communities. The cover-
abundance measure of structural recovery showed the mid-storey rapidly recovering and remaining 
well above pre-fire levels. This reflects the large amount of Eucalyptus and Acacia regrowth from 
epicormic regrowth and seed. The surveys have also provided a wealth of data on the regenerative 
mechanism and the juvenile period for plant species that occur in the Alps region.  

This project has successfully completed 15 years of a cross-jurisdictional fire monitoring program, in 
an environment where there are very few plots that have such long-term monitoring. These data are 
being used in the estimation of intervals for fire management planning and the program continues 
for the three Australian Alps land management Agencies with on-going involvement in fire 
management in these conservation areas.  
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1. INTRODUCTION  
The Australian Alps Fire Plots project was developed to gather data about the effects of fire on the 
vegetation of the Australian Alps alpine vegetation. The project implements one of the 
recommendations from a 1993 workshop funded by the Australian Alps Liaison Committee. 

The workshop recognised that, despite the long history of fire in Australia’s alpine areas, there was 
little information about the impact of current fire regimes on plant species diversity, composition 
and succession in the alpine parks in ACT, NSW and Victoria (the Australian Alps national parks – 
AANnp). No comprehensive studies on the effects of fire on plant species, communities and 
biodiversity in the Alps had been completed, nor had any long-term monitoring systems been 
established to investigate the impact of fire. This project was designed to fill some of those gaps. 

 

1.1 Aims and objectives 

The aim of the project was to develop an understanding of the long-term effects of fire on vascular 
plant species and communities in the Australian Alps national parks by establishing a monitoring 
system that utilises a series of permanent sites (Forward and Hall 1997). Data from this system was 
to enable more informed management decisions to be made regarding the timing and effect of 
various fire regimes on sub-alpine forest and woodland vegetation communities, particularly with 
respect to the conservation of rare, threatened and fire-sensitive flora species and communities, and 
the promotion of biodiversity.   

Specifically, the original objectives were: 
 To identify and establish permanent vegetation monitoring sites  at locations in the major 

alpine national parks, that are likely to be subjected to ongoing prescribed burning 
 To design a protocal for long term vegetation monitoring at selected sites and to establish a 

database for storing the monitoring data 
 To conduct a preliminary vegetation survey in order to compile species lists for relocatable 

sites 
 To improve the National flora fire response register by identifying species with little or no 

known fire response information (or known fire sensitive and/or threatened species) and 
monitoring their fire response mechanisms and the duration of their juvenile period 

 To prepare a manual for field data collection, data entry into the database and guidelines on 
the application of the monitoring system for park fire management 

 To train district rangers in the collection of field data and the applications of the system to 
park management. 
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2. STUDY AREA AND SITE SELECTION 
The survey plots were concentrated in woodland and forest vegetation found in the tableland, 
montane and subalpine floristic zones, principally because these environments burn in wildfire or 
are burnt in planned burning operations more frequently than other vegetation of the Alps. Plots 
were specifically located in areas that were ‘likely to continue to be burnt as part of ongoing 
protection of neighbouring properties and assets’ (Forward and Hall, 1997). Project funding 
constraints limited the survey to 40 sites.  

Four survey areas were chosen in the three AAnp reserves (Figure 1) with site selection based on 
vegetation type and previous fire history. 

1. Kosciuszko National Park in NSW— the Merambego and Nungar areas (in the far south-eastern 
and north-eastern parts of the park respectively) were chosen as they have a diverse history of 
wildfires and planned burns and were likely to continue to be burnt as part of the ongoing 
protection of neighbouring properties and assets.   

2. The Alpine National Park in Victoria— the Buchan Headwaters Wilderness and immediately 
adjacent areas were selected due to are extensive documented fire histories for these areas and 
long-term plans for periodic rotational planned burns. 

3.  Namadgi National Park in the ACT— was chosen as it did not have a history of frequent fires, 
although planned burns had been undertaken in the past and periodic wildfires were still 
experienced. Survey sites were selected throughout the whole park in areas not previously 
surveyed. 

In each of the survey areas, sites were selected in the major vegetation provinces described and 
mapped by McRae (1989): sub-alpine Snow Gum woodlands; tall gum forests and Alpine Ash forests; 
montane mixed gum forests; and the dry valley mixed open forests and woodlands.   

Sites were selected in a variety of different fire histories, including areas that were likely to have 
remained ‘unburnt’ for the previous fifty years. Sites were selected in areas that were planned to be 
burnt in the next few years. The McRae (1989) map only covered Koscuiszko National Park so the 
sites selected in the ACT and Victoria were equated with the McRae (1989) vegetation provinces to 
ensure consistency. The methodology aimed to establish a range of sites so a sub-set could be 
monitored immediately after fire. Sites with a high fire hazard potential (based on slope and aspect) 
were sought, in anticipation that when a fire event occurs the site will be more completely burnt (as 
is required for monitoring purposes).   

Areas known to contain endangered, threatened or rare species (according to Briggs & Leigh 1988) 
were also sought, however these were usually in cold air hollows or creeks, which were considered 
not to be fire-prone or too minor to sample. 
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3. SURVEY METHODS 
The project involved two phases: 

1. a baseline study—an initial vegetation survey in 1996/97 

2. follow-up surveys and analysis in subsequent years. 

3.1 Survey methods  

A preliminary vegetation survey was conducted in March and April 1996 to establish a survey 
database containing a complete species list for the study area from which the monitoring points 
were selected. The survey encompassed the sub-alpine, tableland and montane floristic zones of the 
parks but not the alpine zone or subalpine treeless plains, where fire was not considered a regular 
threat in these environments. Below is a brief summary of the methods used in 1996/97, for a full 
outline please see Forward and Hall (1997). 

All study areas required extensive surveying as data collected or available from previous vegetation 
studies were not suitable.  Previous data did not contain or have complete species lists at relocatable 
sites, was incompatible and/or had not been collected in appropriate locations. The dates of all 
previous fires for each site were determined as accurately as possible from fire history maps.   

All vascular plant species present in each 30 x 30 metre quadrat were recorded.  For each species the 
growth form and height class were noted (according to Walker & Hopkins 1984) and the 
cover/abundance estimated (adapted from Braun-Blanquet 1932).  In this project, the cover 
measurement used was percent foliage cover, as defined by Walker and Tunstall (1981) – this is the 
proportion of ground covered by the vertical projection of foliage and branches.  The dominant life-
cycle stage(s) of each species was also noted.  Any unknown species were vouchered for later 
identification. 

The vegetation association at each quadrat was described in terms of the dominant overstorey 
species, structure and dominant understorey species according to Walker and Hopkins (1984).  The 
vegetation structure was drawn and summarised by recording cover/abundance for each growth 
form/height class present.  

Litter fuels from six randomly thrown quarter-metre square quadrats were weighed.  One of these 
fuel samples from each quadrat was taken and later oven-dried for determination of percent 
moisture and calculation of dry weight per hectare.   

Standardised data sheets and look-up tables were designed.  All site physical, vegetation and fire 
data were entered into a relational database (Microsoft Access) to form the basis of the monitoring 
system database. 

Plant specimens were collected for Dominant and High Priority Species Identification Kits.  These 
were compiled for each survey area and assisted field staff with identification of both dominant and 
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species which had been identified as a high priority for recording fire response (see Forward and Hall 
1997).  

 

3.2 Establishing permanent monitoring sites 

Forty monitoring sites were permanently established in December 1996 and January 1997.  At each 
site, two star pickets were used to mark the two baseline corners of a 30 x 30 metre quadrat. 

A permanent photographic monitoring point, consisting of two star pickets driven as far as practical 
into the ground 10 metres apart, was erected roughly in the centre of each quadrat, in a position 
which would give a representative view of the quadrat. If a significant slope was present, the 
photopoint was positioned across the slope if it still provided a suitable representative view. 

One of the photopoint star pickets was tagged with an engraved disc indicating the site code and 
date.  This picket was generally the one closest to the quadrat baseline and is termed the ‘primary 
post’.  

Around the photopoint posts, a 10 x 4 metre sub-quadrat was marked out, by measuring 2 metres 
either side of each post, and marking with flagging tape.  This quadrat was then used to record more 
detailed data for the dominant species in the shrub and ground cover strata (see Forward and Hall 
1997 for details of datasheets).  Dominant species data for the tree layer were recorded in the 30 x 
30 metre quadrat. 

Thus the layout of each quadrat is as follows: 
 

 

The photopoint is designed to be used in a standardised manner using a portable 1.5 m camera post 
and a 2 m graduated target post (attached to the star pickets) with a whiteboard showing site details 
and date (all provided in the field kit - see below) as follows: 
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Photographs were originally taken from both ends of the photopoint, in both landscape and portrait 
views, at 35 mm focal length, using 100 ASA film, and maximising depth of field.  In subsequent visits 
a digital camera was used. 

Details on how to locate the 30 x 30m quadrat and the photographic monitoring point were 
recorded as described in Forward and Hall (1997). The first photopoint photos were taken and 
details recorded on that datasheet. 

 

3.3 Monitoring in response to fire 

All sites were intended to be resurveyed using the same methods described in 3.1 and 3.2 after they 
had been burnt by wildfire or prescribed burn. Further details of the methods are in Viney and 
Kitchin (2009). 

A high proportion of sites were burnt during the January–February 2003 bushfire, in which 68 per 
cent (1.1 million hectares) of the AAnp was burnt. Prior to this, only two of the NSW sites included in 
this report had been burnt in a prescribed fire conducted in March 1997. These two sites were not 
burnt in the 2003 wildfires but had adequate post-fire survey data suitable for some analysis. Of the 
Victorian sites, only BU10 did not burn in the 2003 wildfires, yet this site had been burned a few 
months earlier, in September 2002.  All ACT sites were burnt in the 2003 wildfires. 

The sites have been surveyed from 2003 (following the 2003 bushfire) at varying intervals to 2008. 
All surveys were completed in late March (summer) or early April (autumn). For the full outline of 
survey years see Appendix A.  

In 2009 the Australian Alps Liaison Committee funded the analysis of the data and an assessment of 
the ongoing progress of the project. The 40 original sites included 32 that had reasonably complete 
datasets and had been burnt in 2003. Thus the analysis was only undertaken on data collected from 
these 32 sites. These sites had information for a minimum of four time points (16 sites had four 
visits, seven sites had five visits, and nine sites had seven visits). Of the eight sites that were 
excluded, seven of them were unburnt in the 2003 fires (NSW-NU 03, 04, 09 and 10; NSW-ME 04, 05, 
07) and one was damaged by the construction of a wildfire fire-break (NSW-ME 08). 
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Most of these sites experienced a high intensity fire, with a total loss of groundcover and midstorey 
vegetation and severe if not complete loss of the canopy. The extent and severity of the fires offered 
an unprecedented opportunity to monitor the effect of fire on the vegetation of the AAnp. 

After 2003, post-fire regenerative mechanism and seedling data for each species were collected in 
addition to other data. Fuel information was not collected consistently in all years and the transition 
to the new Overall Fuel Hard Assessment guide (Hines et al 2010) began after the project had 
started.  

3.4 Data analysis 

The data were analysed to address the following questions: 
 What was the initial (baseline) condition of the sites? 
 What changes in species composition have occurred over time? 
 What changes in species composition are related to fire history parameters (e.g. number of 

fires, time since fire and fire interval)? 
 Are temporal trends in species composition related to fire history parameters (number of 

fires, time since fire and fire interval)? 
 What are the significant changes in vegetation structure (height/cover of strata) during the 

monitoring period? 
 Are there changes in species composition between the four Alps regions surveyed? 
 What are the trends in individual species through the monitoring period? 

Data quality assurance 

The data were ‘cleaned-up’ to a primary data set containing information regarding species counts, 
cover abundance and height. The overall methodology was to: 
 check taxanomic names against the Australian Plant Census and the Australian Plant Name 

Index— only 30 species names needed updating, which is around 4.4% of the total 
 check datasheets against the database to ensure the information was entered accurately 

and to ensure consistency amongst ACT, Victoria and NSW data. Some issues included: 
o data entred into the wrong database table 
o data collected using an earlier version of the field datasheet that did not allow for 

different regenerative mechanisms to be recorded 
o species that had ‘ticks’ used instead of recording the actual proportion of species 

displaying buds/flowers/fruits. These were allocated a percentage life stage of ‘half’ 
for herbs, sedges and grasses, and ‘some’ from shrubs and trees 

o heights that had been recorded as a range. The upper limit of the range was used 
 refine and optimise the database to fill gaps (usually by querying the field staff) and to 

remove any duplication 
 check consistency of fuel data (particularly to establish whether fuel load data were 

measured on a dry weight or a wet weight basis). 

See Viney and Kitchin (2009) for more details of data cleaning. 
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3.5 Analysis method 

The data were analysed to address the questions listed in 3.4 above using statistical methods 
undertaken by two operators. The first method utilised temporal modelling by fitting ‘spline curves’ 
to estimate the shape of the recovery profile. The model uses the Autumn 1996/97 measurements 
as the survey baseline and recovery profiles were assessed against this baseline value (DSI 
Consulting 2010). The second analysis utilised non-metric multidimensional scaling (NMDS) to 
produce ordinations of the vegetation community data (Tolsma 2012). The ordination diagram then 
plotted points, with each point representing an individual site at an individual time. If points are 
close together on the ordination then sites are very similar in their floristic composition. If points are 
well apart, then sites are different floristically. Sites of a similar vegetation type, or from a similar 
time-since-fire, would normally be clustered together. Axes are not shown in a non-metric 
ordination because they are irrelevant, the important characteristic is the position of each point 
relative to the others (Clarke 1993). The relevant results from both of these analyses have been 
synthesised into this report and both full reports are in Appendix B and Appendix C. 

 

Fire recovery 

Basic structural information was compiled on forest type (wet vs. dry), dominant Eucalyptus type 
(Ash, Snow gum, Peppermint and Mountain gum) and fire history (fire frequency and interval of fire 
prior to 2003). The timing of the visits varied between the state and territory agencies with the 
majority of visited in the autumn (61.8%) or summer (24.2%). Given this and the limited number of 
visits per site no seasonal correction was undertaken.  

 

Table 1: Timing of Visits 

Date: No. of Sites Date: No. of Sites Date: No. of Sites 
Autumn 1996 32 Summer 2004 9 Autumn 2006 21 
Spring 1997 2 Autumn 2004 9 Autumn 2007 9 
Autumn 1998 2 Summer 2005 15 Summer 2008 8 
Autumn 1999 2 Autumn 2005 18 Autumn 2008 9 
Spring 2003 21 Summer 2006 8   

 

Number of species (species richness) 

The data were analysed for species richness, which for this analysis was determined as the number 
of unique species, ignoring subspecies, in the plot area. 

Changes in species richness and species dominance  

The data were analysed for changes in species richness and species dominance change using the 
Shannon-Wiener biodiversity index for a given visit, where the number and cover abundance of 
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unique species observed is given as a proportion of the total cover abundance associated with all 
species at a given site.  

The cover abundance is a measure of the cover provided by plant species within the plots. As with 
the other analyses it was assessed in the ground cover, midstorey and over storey. It was recorded in 
categorical form (the braun-blanquet cover method). Due to the categorical form of this collection 
method and the requirements for analysis, reference values were derived for each class based on 
the “triangular” spread of observations over the stated range of the category. These are shown in 
Table 2. Using categorical data resulted in some limitations in the analysis and results. It also 
resulted in some large fluctuations in the data. This is discussed in the final sections.  

The Shannon-Wiener biodiversity index was calculated for each site. This index is lower for those 
sites with fewer species, and those dominated by few species. Higher index values occur when there 
is high species richness, with no species being especially dominant.  

 

Table 2: Reference values for each of the cover abundance categories 

Category Code 
and Definition 

R 
(rare, 
erratic) 

+ 
(occasional, 
sparse) 

1 
(<5%) 

2 
(5-25%) 

3 
(25-50%) 

4 
(50-75%) 

5 
(>75%) 

Reference value 0.05% 0.25% 1.25% 10% 31.25% 56.25% 81.25% 

 

Average plant height 

Average plant height was measured as a weighted average of the heights of all species. The weights 
were based on the cover abundance percentages and used the reference values shown in Table 3. 

 

Table 3: Reference values used for average plant height 

Category code 
and definition 
(m) 

1 
(<0.25) 

2 
(0.25-0.5) 

3 
(0.5-1) 

4 
(1-3) 

5 
(3-6) 

6 
(6-12) 

7 
(12-20) 

8 
(20-35) 

9 
(>35) 

Reference 
value 

1
12  1

3  2
3  2 2

3  4 8 14 2
3  25 40 
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4. INITIAL SURVEY RESULTS 
A total of 40 sites were surveyed: 10 in Nunga; 10 in the Alpine National Park; 11 in Merambego and 
9 in Namadgi National Park. See Table 4 for baseline information on the sites and the map in Figure 1 
for location of the sites. 

Table 4: Vegetation survey sites in each area 

  Site SiteID Forest type Structure Dominant Aspect Yrs since fire* 
Nungar 
(Kosciuszko 
National Park) 
(NSW) 

 NU01 1 Wet Grassy Ash Wet 14 
 NU02 2 Wet Grassy Snow gum Dry 14 
 NU03 3 Wet Grassy Snow gum Dry 0 
 NU04 4 Wet Grassy Snow gum Dry 0 
 NU05 5 Wet Grassy Snow gum Dry 5 
 NU06 6 Wet Grassy Mountain gum Wet 5 
 NU07 7 Dry Grassy Snow gum Dry 14 
 NU08 8 Wet Grassy Mountain gum Wet 14 
 NU09 9 Wet Grassy Snow gum Dry 7 
 NU10 10 Wet Shrubby Snow gum Wet 7 

Alpine National 
Park (Victoria) 

 BU01 11 Wet Shrubby Snow gum Dry 10 
 BU02 12 Dry Shrubby Peppermint Dry 10 
 BU03 13 Dry Shrubby Peppermint Wet 57 
 BU04 14 Wet Grassy Snow gum Wet 19 
 BU05 15 Wet Grassy Ash Wet 57 
 BU06 16 Wet Grassy Peppermint Wet 16 
 BU07 17 Wet Grassy Mountain gum Wet 10 
 BU08 18 Dry Shrubby Peppermint Dry 10 
 BU09 19 Wet Shrubby Mountain gum Wet 10 
 BU10 20 Wet Grassy Snow gum Dry 57 

Merambego 
(Kosciuszko 
National Park) 
(NSW) 

 ME01 21 Wet Shrubby Snow gum Dry 9 
 ME02 22 Wet Grassy Snow gum Wet 57 
 ME03 23 Wet Shrubby Ash Wet 12 
 ME04 24 Dry Grassy Stringy Wet 9 
 ME05 25 Dry Shrubby Stringy Dry 9 
 ME06 26 Dry Grassy Peppermint Dry 9 
 ME07 27 Wet Shrubby Mountain gum Wet 19 
 ME08 28 Dry Shrubby Peppermint Dry 16 
 ME09 29 Dry Shrubby Mountain gum Wet 16 
 ME10 30 Dry Grassy Peppermint Dry 9 
 ME11 31 Dry Grassy Peppermint Wet 16 

Namadgi 
National Park 
(ACT) 

 NA01 32 Dry Grassy Peppermint Dry 13 
 NA02 33 Dry Grassy Snow gum Dry 14 
 NA03 34 Wet Shrubby Peppermint Wet 57 
 NA04 35 Dry Grassy Mountain gum Dry 57 
 NA05 36 Dry Shrubby Peppermint Dry 16 
 NA06 37 Dry Grassy Snow gum Dry 57 
 NA07 38 Wet Shrubby Ash Wet 24 
 NA08 39 Wet Shrubby Ash Dry 57 
 NA09 40 Wet Grassy Snow gum Wet 57 

Number of years since the fire before the baseline 1996/97 survey, calculated from 1997 minus the actual year of burn. 
Where no fires were recorded 57 years was assumed. 
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Details of the complete fire histories of each site for the 30–55 years prior to the initial 1996/97 
baseline survey are in Forward and Hall (1997). 

A total of 313 species were recorded in the surveys in 1996/97; 143 in Nungar, 131 in Merambego, 
152 in Namadgi and 143 in Alpine National Park. The total number of species records across the four 
survey areas are shown Table 5. The number of records at each site includes every height class 
recorded for each species at each site and thus gives an indication of the species and structural 
diversity at the sites. 

Table 5: Species records and diversities by survey areas in 1996/97 (From Forward and Hall 1997) 

Area No. records 
(species + 
height class) 

Average no. 
records per 
site 

No. species 
records 

Avge no. 
species  per 
site 

Number of 
species 

No. species 
unique to 
area 

Nungar 391 39.1 338 33.9 143 38 
Buchan 360 36.0 310 31.2 143 29 
Merambego 355 32.3 289 26.5 131 31 
Namadgi 394 43.8 341 37.9 152 48 
Total 1500 37.8 1278 32.4 313 146 (=47%) 

 

A statistical characterisation of the species richness of the plots is in Table 6, showing the average, 
standard deviation, median, quartiles and range of values at the initial visits in autumn 1996 for the 
key variables of species richness (total number of unique species in the plot), biodiversity (Shannon-
Wiener index in three height classes), cover abundance (percentage of area covered in each of the 
three height classes) and average plant height.  

 

Table 6: Basic statistics for key outcome variables 

Outcome variable Avg Std Dev Min 1st Qrtle Median 3rd Qrtle Max 
Species richness 32.81 11.10 19 26.5 31 34.25 66 
Shannon-Wiener Species Index 
Ground Cover 2.71 2.14 1.25 1.83 2.16 2.46 11.17 
Midstorey 1.49 0.33 1.05 1.24 1.44 1.67 2.17 
Overstorey 1.40 0.22 1.03 1.28 1.44 1.59 1.94 
Cover abundance 
Groundcover 37.3% 27.2% 3.6% 15.5% 36.1% 50.4% 100% 
Midstorey 18.2% 16.6% 0.8% 4.2% 12.8% 31.5% 68.3% 
Overstorey 21.3% 16.2% 0.6% 10.3% 20.3% 31.3% 57.5% 
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5. RESULTS OF THE DATA ANALYSIS—POST-FIRE RESPONSE 
The data were analysed by DIS Consulting (2010) and Tolsma (2012) using the methods described 
earlier. In general, most plots recovered relatively quickly after the 2003 fire. Below is a summary of 
key results, for more details see the full reports. 

5.1 Variation between regions 
Ordinations were performed for the four separate Alps regions to determine the influence of forest 
variables and fire regimes. There was a mixed data response between the regions, with species 
responses being variable and few variables being statistically significant. Some of the within-region 
differences were at least equal to, and sometimes greater than the between-region differences. 
However, some broad patterns in each of the regions were apparent and summarised below. 
 
Sites at Buchan were substantially different from sites at all other regions. There was a clear 
separation of sites between wet and dry forest types with  fire frequency weakly associated with a 
drier forest type. None of the fire variables of inter-fire period, time since any fire and time since 
2003 fire were significant.  
 
The Nungar sites tended to cluster together meaning they were statisically more similar within the 
Nungar region that in comparison to other regions. Increasing fire frequency at the Nungar sites 
were associated with a drier aspect and shorter inter-fire period. The vector for time since fire was 
not significant. 
 
At Merambego, there was some evidence for drier sites being burnt more frequently than wetter 
sites. Vectors for inter-fire period, time since any fire and aspect were not significant. The sites from 
Merambego and Namadgi National Park showed some interspersion, suggesting similarity in their 
species diversity.  
 
At Namadgi National Park, the vectors for fire frequency and time since 2003 fire were not 
significant. Wet forest types and wet aspects were weakly associated with increasing inter-fire 
period. A clear directional trend was not seen in the wet sites, because of the mix of forest types 
with two of the four sites being Alpine Ash, one Peppermint and one Snow gum.  
 

5.2 Species richness 

Species richness (defined as the number of unique species at a site) increased rapidly in the first two 
years after the 2003 fire. When averaged across all fire-affected plots, the richness increased to as 
much as 1.5 times the numbers recorded in the 1996 baseline survey. After this initial spike, there 
was a decline followed by a slower increase until five or more years after fire, when the number of 
species present was back to original or slightly above pre-fire levels. This is shown in the recovery 
curve below (Figure 2). It should be noted that not all plots follow this exact profile as there is 
substantial variation in fire response. The curve in Figure 3 represents the average estimated 
response of the plots overall.  
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The increase in species richness immediately following the fire is consistent with the post-fire 
response of many Australian vegetation communities. The species observed at a plot before fire 
usually reappear, and additional species (such as weeds) can germinate from the seed bank in the 
post-fire conditions but are generally only present for the first few years after fire in any substantial 
cover. This has been characterized as the ‘recruitment and thinning’ pattern of population response 
to a single fire (Whelan 2002). This is the type of post-fire increase in the species richness seen at 
sites when short lived species take advantage of the lack of competition, the higher nutrient level of 
the seed bed or the decrease in vegetative cover which generally occur in the first year after fire. 
The interpretation of these results is not straightforward—although the same species are present in 
an area five years after the fire, the number of each of these species may be different.  

 

Figure 2: Estimated average fire response for species richness using the spline of species recovery. 

 

Biodiversity 

The results showed that the biodiversity (defined using the Shannon-Wiener biodiversity index as 
outlined in the methods)) of the ground cover was back to pre-fire levels after about 1.5 years, 
whereas the biodiversity of the midstorey layer took about two years to recover (Figure 3). The 
overstorey took much longer to fully recover. Biodiversity in the midstorey and overstorey was still 
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increasing five years after the 2003 fire. Since the species composition of sites did not change 
greatly, the increasing value of the index shows that site cover of the midstorey and overstorey is 
more even after five years than it was immediately post-fire.  

Analysis of biodiversity by the dominant Eucalyptus type showed that there was little difference in 
recovery rates. The exception to this was in the overstorey of Peppermint forests, which recovered 
more quickly after the fire than the other forest types (Alpine Ash, Snow Gum or Mountain Gum). 

 

Figure 3: Estimated average response profile of biodiversity for each of the three height categories 

 

Recovery by dominant eucalypt 

The analysis of species richness recovery grouped by the dominant eucalypt speciese showed that 
there is a slower recovery in the number of species present after fire in Alpine Ash than other 
vegetation communities (Snow gum, Peppermint or Mountain Gum) (see Figure 4). 
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Figure 4: Change in numbers of species (as species richness) from 1996 to 2008 for dominant eucalypt 
types 

 

5.3 Recovery in species richness of grass and shrub layers 

In general, the species richness of the grass/herb layer increased across all the forest types in 
response to the 2003 fire (Figure 5). The increase in species richness in the first year after the 2003 
fires was higher for the grass/herb layer than for the shrub or overstorey layers. While dipping 
marginally during subsequent years, by 2008 the species richness of the grass/herb layer was well 
above the shrub layers. This increase is most likely attributed to the increase in weed species or 
those species that germinate immediately post-fire due to site conditions (Doherty, Wright & 
Robertson, 2007).  
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Figure 5: Change in numbers of species (as calculated by average species richness across plots) from 1996 
to 2008 for grass and shrub layers 

 

5.4 Structural changes 

Using the methods described in 3.4 and 3.5, the recovery of plots after the 2003 fire was measured 
for each of the major structural layers—the groundcover (grasses and herbs), the midstorey (shrubs 
and young trees) and the overstorey (older trees).  

 

Cover abundance 

Analysis of cover abundance (a measure of the cover provided by plant species within the plots) 
showed that the recovery of ground cover and midstorey vegetation was rapid and had returned to 
the pre-2003 level by two years. In 2008, the midstorey was still well above pre-fire levels. The 
overstorey cover was slower, only just returning to the baseline (1996) level five years after fire 
(Figure 6). However, the width of the confidence bands in the data clearly indicates that these are 
indicative of a large range of variation in the data and the sites differ significantly.  
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Figure 6: Estimated average cover abundance recovery profiles 

 

 

Further analysis of the structural changes in the plots was undertaken using data on average plant 
height. Recovery curves were analysed for significant differences between the recovery of ‘grass 
plots’ (plots with a groundcover layer but no substantial shrub layer) and ‘shrub plots’. No clear 
trends were found in the data in any of the analyses undertaken based on this attribute.  
 

5.5 Fire history 

The fire history data were categorised into broad classes based on fire frequency (total number of 
fires) and interval (the interval between 2003 and the most recent previous fire). The categories for 
fire frequency were low, moderate and high and the categories for the fire interval were short, 
medium and long (Table 7). 
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Table 7: Basic fire history 

Fire Frequency Previous Fire Interval 
Short (<20 years) Moderate (20-30 years) Long (>30 years) 

Low (1 or 2 fires) 2 6 8 
Medium (3 or 4 fires) 6 5 0 
High (5+ fires) 5 0 0 

None of the analysis of the basic fire history data were statistically significant (Figure 7). This was 
probably due to the very small number of plots in each of the categories and the fire history 
constraints. Some broad trends were as follows: 

1. Species richness – there were three distinct groupings in the data based on the steepness of the 
initial species response following the fires. The plots with a history of high fire-frequency had the 
steepest initial response and the plots with the long previous fire interval had the shallowest 
initial species richness response. This shows the frequently burnt sites had the most rapid initial 
spike in species richness.  

2. Average plant height – again the statistical analysis was not significant. However, the results 
show three fire history categories that were well below the baseline level until four years after 
the 2003 bushfire and two that remained well below. These were the categories of low/long; 
low/medium and low/short (which had recovered 4 by 4 years). This suggests the low fire 
frequency sites have lower average plant height for many years following the fires. 

There is likely to be a confounding effect of fire severity, but given the relatively low number of sites, 
it was not possible to analyse the plots by high and low fire severity.  

 



23 

 

Figure 7: Estimated average plant height recover profile by fire history 

 

5.6 Individual species response 
 
Changes over time in the average cover of 12 key species by forest wetness, by inter-fire period at 
2003, and by fire frequency since 1938 were analysed. Some are  presented in Figures 8 to 16. 
Quadrats data from all regions were combined to ensure sufficient data were available. Trends in 
other species could not be reliably estimated as they were present in low abundance, occurred at 
relatively few sites, or were not consistently detected. Species did not occur in every region or every 
site, and every site was not assessed every year, so the average cover has been calculated only from 
the sites in which they were present at the time, rather than from across every site. This produced 
some volatility in the data particularly in later years, but was useful to provide trends that were not 
unduly diluted by the inclusion of sites in which particular species would never be present. 
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Figure 8. Trend in cover of .  
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 9. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. The numbers in the top 
graph indicate the number of quadrats in which the species was found in that year. A break in a graph line 
indicates that there were no survey data in the previous year. 
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Figure 10. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 11. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 12. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 13. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 14. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003.  Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 15. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Figure 16. Trend in cover of   
Top: by Forest Type. Middle: by inter-fire period at 2003. Bottom: by fire frequency. Note that Y-axis is not the 
same scale. The numbers in the top graph indicate the number of quadrats in which the species was found in that 
year. A break in a graph line indicates that there were no survey data in the previous year. 
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Trends observed from the individual species respond graphs showed the variation and differences 
depending on forest type and fire regime (inter-fire interval and frequency). Some general 
observations based on these limited number of species were: 
 
 The cover of shrub species increased post-fire and remained high to 2008, while cover of many 

herbaceous species increased for a few years and then began to reduce. 
 There is variation in recovery of the plant cover of individual species between wet and dry 

forests. The majority of species assessed (Figs 8 – 16) had higher cover in with wet forest except 
the species of Eucalyptus dalrympleana and E. dives that had higher plant cover in dry forests.  

 Tall shrubs and Poa grasses tended to have higher percentage cover in areas with shorter inter-
fire interval. The Eucalyptus species showed the opposing trend with higher cover in areas with 
high inter-fire interval and the forbs had a mixed response. 

 The response due to fire frequency showed the Eucalyptus species having highest cover where 
fire frequency was between on and three fires, the forbs (except Stellaria) and Poa grass had the 
lowest percentage cover with a fire frequency of one fire.  

 
A broad summary of the post-fire cover trends for 38 plant species is presented in Table 8. This 
includes non-key species that only occurred in one or two regions, but where the recovery trends 
were relatively consistent. 
 
Five years on, the cover of 26 of these species remained substantially higher than prior to the fire 
(Table 8a), although species such as Stellaria pungens were reducing in cover again as expected.  In 
contrast, the cover of 12 species remained substantially lower than prior to the fire (Table 8b), 
reflecting slow growth rates or poor recovery. 
 
Table 8.  a) Species with cover values substantially higher than before the 2003 fire.   
b) Species with cover values that remained substantially lower than prior to the 2003 fire. 

a) Species with cover higher in 2008 than prior to 2003   

Species name Bu Me Na Nu 
x x x x 
x    
x  x  
x    
x    
x    
x x x  
x    
x  x x x 
  x  
  x  
x    
x x x x 
x    
x    
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x    
x    
x    
x x x  
x    
x    
x x x  
x x   
x x x  
x    

Viola hederacea x    
 

    

b) Species with cover lower in 2008 than prior to 2003   

Species name Bu Me Na Nu 
x    
  x  
  x  
  x  
  x x 
x x  x 
 x   
 x   
  x  
 x   
  x  
x    

* denotes species that appeared to be decreasing again by the latest survey 
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(c) 4 November 2003       (d) 22 March 2006 
 
Figure 17. Merambego Alpine Ash Site (ME03) 
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Regenerative mechanisms 

The Australian Alps fire plots have contributed extensive species data to the type and nature of 
species mode of regeneration following fire. Using the categories of Gill and Bradstock (1992) 
species have been categorised by those that regenerate from seed and those that regenerate 
vegetatively from the parent plant once killed by fire. A total of 147 species (48% of the total 
number of species recorded) had a regenerating mechanism recorded. A summary of the results is in 
Table 9, in which the most frequently observed regeneration mechanism reported is by vegetative 
growth form (such as shrub, tree, forb etc). Ferns, vines, forbs/herbs, sedges/rushes, and grasses 
were all observed responding vegetatively; shrubs and trees were observed regenerating both 
vegetatively and as seedlings (although the majority of such species were still more frequently 
observed regenerating vegetatively). 

 

Table 9: Percentage of species responding by primary regeneration mechanism for each growth form 

Regeneration mechanisms Fern Vine Forb/Herb Grass Sedge Shrub Tree 

Canopy-stored seeds      3% 9% 
Soil-stored seeds        
No seeds on site after fire        
Resprout from root suckers or rhizomes 100% 100% 97% 82% 100% 57%  
Resprout from basal stem buds   3% 18%  40% 27% 
Resprout from epicormic shoots       64% 
Regrowth from terminal aerial buds        
Number of species 1 1 63 11 3 40 11 

 

5.7 Juvenile period 

One of the objectives of the Australian Alps fire monitoring plots was to record the time it takes 
plants to reproduce following burning. Namely, the time to regenerate adequately to have buds, 
fruits and flowers that will form seed. By renewing depleted seed sources after a fire a plant species 
can be more likely to survive the next fire. Observations of the life stage of the plant (in bud, fruit or 
flower) and the time taken to reach this stage, has been defined as the juvenile period. The primary 
juvenile period refers to the time ‘seeders’ take to regrow and produce seed and the secondary 
juvenile period refers to the time ‘resprouters’ take to regrow and produce seed. 

These data give an indication of the relative abundance of budding/flowering/fruiting in the species 
at the site at that particular time since fire (Forward & Hall 1997). The ability of plants to reach this 
reproductive life stage can be influenced by a number of factors, so will vary between sites and 
conditions each year, due to: soil moisture (i.e. drought), existence and condition of populations of 
pollinators, soil biota and site condition. Due to this variability, Gill and Nicholls (1989) 
recommended using observations of a high proportion of the species populations when recording 
observation, the categories are: 
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Table 10: Life stage data 

Class Proportion of population observed 
None 0 % 
Few < 10% 
Some  10 – 40 % 
Half 40 – 60 % 
Many 60 – 85 % 
All / Most 85 – 100% 

The time taken to these life stages for a high (>60%) proportion of a species population has been 
used to inform the minimum time period when fire can be reintroduced into a plant community. 
Due to the variations between sites and conditions, Gill and Nicholls (1989) recommended doubling 
the time when buds, fruits or flowers are first observed, when being used to inform minimum 
ecological burning thresholds. These data are becoming important guidelines for intervals between 
prescribed burning in fire management planning and have been used to guide the return interval for 
prescribed burning.  

Only those species where genus and species were recorded are included in Table 11. The species 
that are not recorded could have been missed as the survey time was out of the season on fruiting. 
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Table 11: Time to the first post-fire fruit (from all sites) 

Years to first 
fruit Species name 
Less than 
one year 

Asperula scoparia, Caladenia carnea, Elytrigia repens, Plantago varia  

One year Acaena ovina, Acetosella vulgaris, Aciphylla simplicifolia, Arthropodium milleflorum, Boronia nana 
var. hyssopifolia, Brachycome rigidula, Brachycome spathulata, Bulbine bulbosa, Calotis 
scabiosifolia, Chrysocephalum semipapposum, Clematis aristata, Craspedia coolaminica, Craspedia 
variabilis, Danthonia penicillata, Deyeuxia monticola, Deyeuxia quadriseta, Dichanthium spp., 
Dichelachne crinita, Dichelachne rara, Echinopogon cheelii, Epilobium sarmentaceum, Festuca 
asperula, Galium gaudichaudii, Gonocarpus montanus, Gonocarpus tetragynus, Helichrysum 
scorpioides, Hydrocotyle laxiflora, Hypericum gramineum, Joycea pallida, Lagenophora stipitata, 
Leontodon taraxacoides, Leptorhynchos squamatus, Lomandra filiformis, Luzula flaccida, 
Microlaena stipoides, Monotoca scoparia, Olearia megalophylla, Oreomyrrhis eriopoda, Poa 
induta, Poa labillardierei, Poa sieberiana, Poa sieberiana var. cyanophylla, Podolepis jaceoides, 
Podolepis robusta, Schoenus apogon, Scleranthus biflorus, Senecio gunnii, Senecio pinnatifolius var. 
pinnatifolius, Stellaria pungens, Stylidium graminifolium, Themeda australis, Trifolium repens, 
Veronica perfoliata, Viola betonicifolia, Wahlenbergia gloriosa, Wahlenbergia stricta  

Two years Acacia rubida, Acaena novae-zelandiae, Agrostis venusta, Ajuga australis, Anthoxanthum 
odoratum, Asperula conferta, Austrodanthonia monticola, Austrodanthonia pilosa, Bossiaea 
buxifolia, Brachycome aculeata, Brachyloma daphnoides, Bracteantha bracteata, Bracteantha 
subundulata, Cardamine papillata, Carex appressa, Celmisia asteliifolia, Celmisia longifolia, 
Centaurium erythraea, Centaurium spicatum, Cerastium fontanum, Chionogentias polysperes, 
Cirsium vulgare, Cotula alpina, Craspedia crocata, Crepis capillaris, Cymbonotus preissianus, 
Danthonia pilosa var. pilosa, Daviesia virgata, Deyeuxia frigida, Dichelachne micrantha, Dipodium 
roseum, Drymophila cyanocarpa, Echinopogon ovatus, Elymus scaber, Epacris breviflora, Eriochilus 
cucullatus, Eucalyptus dalrympleana, Eucalyptus delegatensis, Eucalyptus dives, Euchiton 
gymnocephalus, Festuca muelleri, Festuca rubra, Galium propinquum, Geranium potentilloides, 
Geranium solanderi, Glycine clandestina, Helichrysum leucopsideum, Helichrysum rutidolepis, 
Hibbertia obtusifolia, Holcus lanatus, Hypochaeris radicata, Indigofera spp., Lachnagrostis aemula, 
Leptospermum brevipes, Leptospermum grandifolium, Lobelia gibbosa, Lobelia simplicicaulis, 
Lomandra longifolia, Lomatia myricoides, Luzula densiflora, Luzula meridionalis, Olearia 
erubescens, Olearia myrsinoides, Onopordum acanthium, Oreomyrrhis ciliata, Oxalis radicosa, 
Persoonia confertiflora, Petrorhagia nanteuilii, Phragmites australis, Picris angustifolia, Pimelea 
linifolia, Plantago australis, Platylobium formosum, Poa ensiformis, Poa fawcettiae, Poa 
meionectes, Poa morrisii, Poa phillipsiana, Poa sieberana hirtella, Poa sieberiana var. hirtella, Poa 
sieberiana var. sieberana, Podolepis hieracioides, Podolobium alpestre, Polystichum proliferum, 
Poranthera microphylla, Pratia pedunculata, Pseudognaphalium luteoalbum, Pterostylis aestiva, 
Pterostylis decurva, Senecio biserratus, Senecio hispidulus disectus, Senecio linearifolius, Senecio 
quadridentatus, Senecio tenuiflorus, Solanum linearifolium, Sonchus asper, Stackhousia monogyna, 
Trachymene anisocarpa, Verbascum thapsus, Veronica calycina, Veronica derwentiana, Vulpia 
bromoides, Wahlenbergia ceracea, Wahlenbergia communis, Wahlenbergia multicaulis  
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Years to first 
fruit Species name 
Three years Acacia obliquinervia, Bursaria spinosa subsp. lasiophylla, Cardamine microthrix, Cassinia aculeata, 

Cassytha melantha, Dianella revoluta, Dianella tasmanica, Dichelachne sieberiana, Epacris 
impressa, Eucalyptus  pauciflora, Eucalyptus rubida, Euphrasia caudata, Gaultheria appressa, 
Indigofera australis, Linum marginale, Olearia phlogopappa, Omphacomeria acerba, Persoonia 
chamaepeuce, Pterostylis laxa  

Four years Cassinia longifolia  
Five years Acacia dealbata, Acacia gunnii, Austrodanthonia penicillata, Bursaria spinosa, Comprosma hirtella, 

Coprosma hirtella, Cymbonotus , Daviesia mimosoides, Eucalyptus pauciflora, Euchiton spp., 
Euphrasia , Exocarpos stricta, Leptospermum spp., Leucopogon aff. fletcheri, Leucopogon hookeri, 
Olearia lirata, Oxylobium alpestre, Oxylobium ellipticum, Persoonia silvatica, Picris hieracioides, 
Poa helmsii, Pomaderris aspera 

 

6. DISCUSSION 
The completion of 15 years of wildfire monitoring in the Australian Alps national parks is a significant 
and large undertaking by three State and Territory Agencies. These data have provided a wealth of 
post-fire primary fire response and juvenile period data for fire management planning plus broad 
indicators of recovery in species composition and structure.  

Differences in inter-fire period, fire frequency, aspect, forest structure, forest wetness and dominant 
canopy species caused substantial variation in the data, both between and within regions.  
Replication (hence degrees of freedom) was inadequate for complex statistical analysis of the 
various factors in combination. The difficulty was compounded by the reduction in the number of 
sites assessed in later years, and variation in the time of year that individual sites were surveyed. It is 
difficult to determine the contribution by different species to the changes in species richness over 
time. Nonetheless, there was sufficient information to begin to draw some useful conclusions 
regarding the trends in particular species. 

Some of the confounding factors include: 

 Effect of season: different sites were surveyed at different times, hence annuals and ephemerals 
may or may not have been detectable during individual surveys. 

 Variation in the number of sites assessed, particularly in later years.  Some quadrats had 
substantially different species composition, and omission of one or two of these could have had 
a disproportionate effect on average richness for a given region. 

 Inability to positively identify species: for example, through lack of flowering material or juvenile 
stage of plant.  It is not possible to retrospectively determine if plants recorded as Species sp. are 
different to, or duplicates of, congeneric taxa identified. 

 “Switching” of species: particular species were recorded at individual sites in one year, then 
other species within the same genus appeared to replace them in another year (probably due to 
differences between observers). This was a particular problem with Poa. 
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An assessment of the interaction of species change and fire severity was investigated, as this was 
thought to be a useful measure to the total impact and likely response. Fire severity had been 
recorded in the post-fire site assessment in the understorey, shrub layer and overstorey. However, 
the limited number of plots (32) precluded a meaningful analysis of variation by forest type and fire 
severity.  

Braun-Blanquet cover-abundance classes  

Braun-Blanquet cover-abundance classes were used to estimate the abundance of plant species for 
this research project. This is a widely used technique, but was designed primarily for 
phytosociological classification rather than monitoring, because it results in 'ordinal' data (that is, 
the data are classified into categories rather than presented as continuous numbers). Ordinal data 
by their very nature are imprecise for monitoring purposes, particularly when categories are 
relatively broad.  For example, when a species is allocated to Braun-Blanquet class '2', its real foliage 
cover may be anywhere from 5% to 25%.  Given that ocular estimates of cover can vary widely 
between observers (Godínez-Alvarez et al. 2009; Cheal 2008), large changes (usually greater than 
20%, and often greater than 40%) are needed before a statistically-significant change can be 
detected. The inaccuracy of estimates is compounded when, as with the current data, separate 
cover values are estimated for different height classes for each species. 

In theory, ordinal data should not be added or averaged, because only the relative order of the 
abundance classes is interpretable (Podani 2005; 2006).  In practice, and despite the obvious 
limitations, cover class data are sometimes manipulated to derive useable cover estimates that can 
be used in later calculations. In the case of the Australian Alps fire plot data we needed to sum cover 
values for several height classes to derive the overall cover for each species within a quadrat, then 
calculate average data by particular variables (such as fire frequency) hence the initial conversion of 
classes to their mid-point. However, this approach assumes a precision that is not there, adding to 
the uncertainty in the data, and these manipulated data must be treated with caution. 

In the case of the Alps fire data, the inaccuracy of ocular estimates is greatly compounded by the 
need to estimate the cover of each species in several different height classes. This requires the 
assessor to mentally ‘isolate’ plants in each such class, a difficult task for even the most experienced 
observer.  Between-observer differences can then lead to substantial year-to-year fluctuations in the 
data.  For example, the total cover of Poa fawcettiae at one site in 2006 was calculated as 112%, 
because it was estimated as being in Cover Class 4 in two separate height classes. However, in 2007 
and 2008 it was estimated as being in Cover Class 4 in only one height class, with a calculated cover 
of only 56%.  Therefore, it is often difficult to determine whether changes in cover between years 
are real, or simply due to observer error. Consideration is being given to whether to estimate total 
percent cover of each species regardless of height in future surveys.  

 

Variation in species records in repeated monitoring 

There was variation in species identification between years, leading to fluctuations in the data. Poa 
in particular proved problematic. For example, the dominant bluish Poa at some sites appears to 
have been variously recorded as Poa fawcettiae, Poa sieberiana var. cyanophylla or Poa phillipsiana, 
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depending on the observer. The less common ‘hairy’ Poa has been recorded variously as Poa morrisii 
or Poa sieberiana var. hirtella, but was more likely in some instances to have been Poa petrophila. In 
some instances it is clear that there is a mix of species present, and accurate cover estimation for 
each species would be very difficult without using a different, far more time-consuming approach. 
The difficulty was knowing if the variation occurred at the plot or was due to observation error 
which can occur between surveyors (Gorrod and Keith 2009).  
 
In hindsight, all Poa species should have been lumped together as simply Poa spp., a strategy 
commonly used in alpine plant research and statistical analysis of multiple species of one genus. 
However, it is difficult to retrospectively ‘lump’ species cover at this stage, due to the problems 
associated with the use of Braun-Blanquet classes. Nonetheless, data for all species at each site 
should be examined to determine whether species have switched identification between years, with 
data adjusted as much as possible. Taxonomic changes were checked prior to the analysis (Viney and 
Kitchin 2009) which would have addressed some of this variation. For future surveys it is being 
considered to lump the total cover of ‘all Poa’ in the proposed ‘all classes’ height column on the field 
data sheet (in addition to all other Poa species). This change would ensure that the species richness 
for Poa is captured as in previous surveys, while facilitating a more meaningful estimate of overall 
cover change. 
 
Future surveys 

The Alps Agencies undertook another survey of these fire plots this season (2011-12). These data will 
provide a further indication of the current recovery state of sites, as they will not be confounded by 
missing quadrats. Future surveys may be spaced further apart, but all sites in all four regions will be 
assessed in the same year, preferably within the same month. This will help ensure that real trends 
can be detected amongst the ‘noise’. 
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(c) 6 November 2003      (d) 23 March 2006 
 
Figure 18. Merambego Peppermint Site (ME06) 
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7. CONCLUSIONS 
Fire in south-eastern Australia’s high-altitude forests are historically uncommon, occurring perhaps 
once or twice a century (Zylstra 2006), and there is no evidence that these forests were deliberately 
burnt by humans. Nonetheless, flora and fauna display a remarkable resilience to the occasional fire 
(Williams et al. 2008), although the effects of sequential fires are less well known. The fire plots that 
are the subject of this report therefore represent an important step in our understanding of post-fire 
ecological change. 

This analysis of the Australian Alps fire plots data have shown that species richness and biodiversity 
have recovered quickly—that the plants present pre-fire have come back post-fire either 
vegetatively or by seed. There was some variation with the biodiversity of the ground layer 
recovering in 1-2 years and the mid-storey in 2-3 years. The species richness of the Alpine Ash 
communities were slowest to recover. However, this indicates there will be little floristic change in 
the medium to long-term. This has been found in other studies (Doherty & Wright 2004). 

The recovery in the structural elements of the vegetation communities varied within layer and 
vegetation community. The cover-abundance of the mid- and understorey recovered in 1-2 years 
and the mid-storey was still increasing in 2008, primarily reflecting the large amount of Eucalyptus 
and Acacia regrowth from both epicormic shoot and seed.  

The surveys have provided a wealth of data on the regenerative mechanism and the juvenile period 
for plant species that occur in the Alps region.  This has contributed to improved fire management in 
the Alps by enhancing the estimation of tolerable fire intervals, based on this new information. 

Large variation between sites, survey effort, the low number of replicated sites and the analysis of 
just the one wildfire all confounded analyses of post-fire recovery trends. None of the fire variables 
were statistically significantly correlated in any of the analyses.  

Researchers (for example, McCarthy et al. 2003) have concluded that there is no evidence that 
prescribed fire is needed to maintain species composition in high-altitude forests. These limited 
results suggest that the natural, background level of fire in the Alps should be sufficient for 
ecological purposes, without the need to superimpose an additional, planned burning regime. 

Although the conclusions that can be drawn from the analysis of this data are limited, due to the 
study being limited to only 40 sites, the importance of these plots cannot be underestimated. The 
research sites have now been in place for over 15 years and have experienced one significant 
wildfire and some prescribed burns – this demonstrates how long is needed to get useful data on 
wildfire. These plots continue to be a valuable opportunity for continued, long-term monitoring. This 
project has successfully completed 15 years of a cross-jurisdictional fire monitoring program made 
possible through the Australian Alps initative, in an environment where there are very few plots that 
have such long-term monitoring. The program continues today.  
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(c) 5 November 2003      (d) 23 March 2006 
 
Figure 19. Merambego Mountain Gum (ME09) 
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Figure 20. Snow gum woodlands prior to the 2003 wildfire and monitoring sites afterwards 
(NSW Merango Site ME02)  
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APPENDIX A—FIRE PLOT SITES VISITED FROM 1996 TO 2008 
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APPENDIX B — DATA ANALYSIS REPORT NO. 1  
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APPENDIX C — DATA ANALYSIS REPORT NO. 2  
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