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1.0 Summary  

¶ Carpentarian Grasswrens (CGW) have been found in 4 main populations between Mount Isa 

and Borroloola, where they are thought to be susceptible to unsuitable fire regimes. 

¶ The species survives in only three of these areas and Birds Australia has declared an 

άLƳǇƻǊǘŀƴǘ .ƛǊŘ !ǊŜŀέ ƻǾŜǊ ŜŀŎƘΦ 

¶ The three northern populations appear to have declined (one to extinction) whilst the 

southern population appears to be stable.  

¶ There are significant differences in fire patterns among these populations, driven mainly by a 

north-south cline of decreasing fire size and frequency. 

¶ These differences translate into significant differences in the mean dispersal distances likely 

to have been required by individual CGWs to cope with fire in each of the main populations. 

¶ Although relatively simple, the spatial and statistical models presented here provide a 

preliminary framework to monitor the potential impacts of fires on CGW populations. 

¶ These models should be seen as the first steps towards an improved monitoring system, 

which ideally would incorporate better fire scar data (i.e. based on Landsat imagery) and a 

more detailed understanding of certain aspects of CGW biology. Together, these 

improvements will lead to a more complete picture of the effects of fire on CGWs and more 

accurate monitoring based on remotely sensed data. 

 

2.0 Background  

The Carpentarian Grasswren (CGW;  Amytornis dorotheae) is a small, insectivorous passerine 

confined to north-western Queensland and north-eastern Northern Territory (Fig 1; Higgins et al. 

2001). Broadly speaking, the species occupies rocky savanna systems (Higgins et al. 2001; Rowley 

and Russell 1997), typically dominated by the highly resiniferous and therefore flammable grass 

spinifex (Triodia spp.). The region has a monsoonal climate, leading to profuse herbaceous growth in 

the wet season (roughly Dec-Mar), followed by drying and curing during the remainder of the year. 

As such, fire is a regular feature of the landscape. 

The CGW is listed as Endangered in the Northern Territory, Near Threatened in QLD and Birds 

Australia has submitted a case for this species to be declared Vulnerable at the federal level.  The 

main threatening process is thought to be the contemporary fire pattern, which is dominated by 

frequent, large fires that often burn through the latter part of the dry season.  

.ƛǊŘǎ !ǳǎǘǊŀƭƛŀ Ƙŀǎ ŀŎŎŜǇǘŜŘ ǘƘǊŜŜ άLƳǇƻǊǘŀƴǘ .ƛǊŘ !ǊŜŀǎέ όL.!ύΣ ŦƻǊ ǿƘƛŎƘ ǘƘŜ /D² ƛǎ ǘƘŜ ǇǊƛƳŀǊȅ 

focus and they are monitored by Birds Australia North Queensland.: 

1. Buckley River IBA covers an area of 483,710 ha stretching from Mount Isa north to 

Gunpowder;   

2. Boodjamulla IBA is synonymous with Boodjamulla (Lawn Hill) National Park and extends over 

372,271 ha.   

3. The 960,000ha Wollogorang IBA spans the Queensland/Northern Territory border. 
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This objective of this study was to develop a framework for monitoring populations of CGWs by 

analysing annual fire patterns.  It is based on a spatial model that simulates the displacement of 

individual birds following real fires that occurred between 2004-2010, given the actual 

distributions of unsuitable and suitable habitat. It also considers the proportion of pairs likely to 

have been affected by fires in each population each year. 

 

3.0 Methods 

All spatial manipulations and analyses were performed using ArcView 10.0 (Environmental System 
Research Institute Inc., Redlands, CA, USA) and ET Geowizards (www.ian-ko.com, verified March 
2011). 
 

3.1 Identifying sample areas for analyses  

The areas chosen for this fire mapping study are based on the current and past known locations for 

/D²ǎ ŀƴŘ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ǘƻ ōŜ ŎƻƳǇŀǊŀōƭŜ ǘƻ .ƛǊŘǎ !ǳǎǘǊŀƭƛŀΩǎ L.! ōƻǳƴŘŀǊƛŜǎΦ  ¢ƘŜ ƴƻǊǘƘŜǊƴ ŀǊŜŀ 

near Borroloola is not an IBA because the species no longer occurs there but the fire characteristics 

may help to explain why the species is locally extinct.  The boundaries of the other three areas are 

not identical to the boundaries of the IBAs because they are based on historical as well as current 

distribution of the species. Point locations for CGW sightings came from two main sources: (1) 

miscellaneous historical records, including those published in the two atlases published by Birds 

Australia (Barrett et al. 2003; Blakers et al. 1984) and (2) systematic surveys (Harrington et al. 2009). 

These records (199 in total) fall into four clusters: Borroloola, Wollogorang, Boodjamulla (Lawn Hill) 

and Buckley River (Mount Isa). Minimum convex hulls with a 10km buffer were created about each 

of these clusters (Fig. 1). 
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Fig. 1. CGW locations used to define minimum convex hulls with a 10km buffer, for each population. 

 

Historical and current CGW records were edited to remove multiple sightings at single localities.  The 

remaining records were overlayed onto 1 million scale geology data (Geoscience Australia, 

www.ga.gov.au) to determine the geological types important to CGWs (Table 1; Appendix 1). These 

geological types were buffered by 1km (to allow for minor errors in the locations of records) and 

then clipped using the above-mentioned convex hulls to define each sample area (Fig. 2). A test for 

association was done using a contingency analysis, with the area of each geology type expressed as a 

proportion of the total area used to calculate expected values for bird censuses.  
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Table 1. Occurrence of CGWs on major geological substrates. 

Geology (Lithgroup1) 
Hectares 

(proportion*) 
No. CGW sightings 

(proportion) 
meta-igneous mafic volcanic 

(metamorphosed basalt) 
251,841 
(0.060) 

7 (0.04) 

metasedimentary siliciclastic 
(metamorphosed sandstone) 

409,710 
(0.097) 

16 (0.09) 

regolith  
(outwash gravel and sandy alluvium) 

1,377,499 
(0.326) 

28 (0.15) 

sedimentary carbonate 
(limestone) 

622,318 
(0.147) 

5 (0.03) 

sedimentary siliciclastic 
(sandstone) 

1,570,383 
(0.371) 

125 (0.69) 

* Proportion of minimum convex hull; excludes substrates within convex hull where no CGW were 

observed.  

 

Fig. 2. Samples areas used in this analysis defined by suitable geological types within the minimum 

convex hulls of all historical locations of CGWs. 
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3.2 Fire data  

The majority of the fire data used in this analysis were sourced from the North Australia Fire 

Information (NAFI) website (www.firenorth.org). These data are derived from imagery captured by 

MODIS sensors aboard the two satellites, Terra and Aqua. As mapped by NAFI, MODIS data has a 

spatial resolution of approximately 250m (NAFI). As with any remote sensing, errors were 

encountered using the NAFI fire dataset. Most errors are omissions, and a good example is 

presented in Fig. 3. 

 

Fig. 3. Example of MODIS-NAFI omission error in 2006 from Boodjamulla (Lawn Hill) National Park. 

The underlying raster is a Landsat 5TM image (2 Dec 2006) with fire scars highlighted. 

A second MODIS-derived dataset (MCD45) was used to fill gaps left by MODIS-NAFI (Boschetti et al. 

2009). This product uses a different approach to identifying fire scars and has a spatial resolution of 

500m (Roy et al. 2008; Roy et al. 2005; Roy et al. 2002). Fig 4 shows an example of where MODIS-

MCD45 was used to fill a gap that the MODIS-NAFI dataset had missed. 

http://www.firenorth.org/
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Fig. 4. Part of the fire scar omitted by MODIS-NAFI 2006, filled by the MODIS-MCD45 product. 

 

3.3 Estimating fire -induced displacement  

There are 3 key fire-related attributes in any given year that are important to CGWs:  

(1) The distribution of suitable habitat at the start of each year. This is defined as habitat that 

has escaped burning for 3+ consecutive years in the north (Borroloola, Wollogorang and 

Boodjamulla) and 4+ consecutive fire-free years at Mount Isa. This temporal difference is 

related to lower rainfall, and therefore slower regeneration at Mount Isa (Harrington et al. 

2009).  

(2) Fire scars that occur within suitable habitat by the end of each year. This assumes fires in 

unsuitable habitat do not affect CGWs in that year.  






















