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Introduction   
 The study of habitat preferences for populations of organisms is pivotal to 

understanding behavior, elucidating the ecological position of a population, and 

improving conservation efforts in which reintroduction of endangered species is 

necessary. Typically, studies of this kind compare the environmental character of 

occupied habitat and potentially suitable, yet unoccupied, habitat. For instance, Lopez-

Lopez et al. (2006) studied climate, disturbance, topographic, and land use factors in 

order to model the breeding habitat preferences of Bonelli’s eagle (Hieraaetus fasciatus). 

Furthermore, environmental disturbance can greatly influence the ecology of various 

organisms (e.g., anthropogenic disturbance; Hockin et al. 1992). The literature reflects a 

particular interest in environmental disturbance because disturbances such as fire can 

influence the availability of resources such as cover and nutrient availability in various 

ways and therefore play a vital role in habitat preference (for examples see Zager et al. 

1983; Spitzer et al. 1993; Vieira and Marinho-Filho 1998; Swengel 2001; Arrigo-Nelson 

and Wright 2004).   

Fire has played an intricate role in terrestrial ecological processes for nearly one 

billion years (Bowman et al. 2009). With a rise in anthropogenic activity throughout the 

past 10 thousand years, shifts in the ecological structure of many fire dependent 

ecosystems have been documented (Guyette et al. 2002; Sheuyange et al. 2005). In fire-

prone areas of the world, fire is commonly used as a tool for modification of 

environments for hunting, agriculture, or other human needs. Controlled fire can also be 

used as a management tool for ecosystem wellbeing in fire-prone regions. Anthropogenic 

burning regiments are currently substantiated by the intermediate disturbance hypothesis, 

which states that areas of intermediate disturbance maintain the highest level of 
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biodiversity (Connell 1978); and the patch-mosaic burn hypothesis, which states that 

small scale fires create a heterogeneous landscape and therefore promote biodiversity 

(Woinarsky 1990; Parr and Anderson 2006; Fuhlendorf et al. 2008). However, various 

floral and faunal species respond disparately to fire disturbance, and no single 

management regime has been shown effective in generally promoting the health of these 

systems (Bradstock et al. 2002; Williams et al. 2002). As such, there is no consensus on 

the validity of current fire management practices and the topic remains controversial 

(Pastro et al. 2011). Consequences of fire are a concern of both the scientific community 

and land managers, and considerable effort is being made to understand the diverse array 

of fire dependent organisms and their reactions to environmental variation (Neary et al 

1999; Fernandes and Botelho 2003; Yoder 2004).  

Both natural and anthropogenic fires are common in the tropical savannahs of 

northern Australia. Monsoonal climate patterns drive the availability of fuel for fires as 

intense rain during the wet season leads to production of vegetative biomass, which in 

turn provides a substantial source of carbon for fires during the dry season. Dry season 

fires can have profound effects, though poorly understood, on ecological systems due to 

changes in floral structure and immediate effects on faunal communities (Williams et al. 

2002). Fire typically causes the immediate destruction of dense, grassy under-story, 

which can allow for the succession and proliferation of new vegetation (Bradstock et al. 

2002). Fire can preclude a heavy presence of trees allowing for the long term dominance 

of herbaceous, quick growing grasses due, presumably, to increased sunlight at the 

ground level (Palik et al. 1997). Varying scope and severity of fires, along with temporal 
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differences, creates a patchwork effect of vegetation density and type throughout the 

landscape (Woinarsky et al. 2007).   

The red-backed fairy-wren (RBFW, Malurus melanocephalus) is an insectivorous, 

grass dwelling passerine native to fire-prone areas of northern Australia. During the non-

breeding (fire-prone) season, this species forms large flocks of up to 15 individuals 

(Webster et al. 2010), which tend to be larger in more recently burned areas (Nakamura 

et al. 2010). Though the reason for this facultative flocking behavior is unknown, it may 

emerge due to an increasing demand for effective foraging strategy (Powell 1985; 

Morand-Ferron and Quinn 2011) or predator avoidance (Pulliam 1973; Gaddis 1980; 

Caraco 1980; Beauchamp 2002; Beauchamp 2004). RBFWs respond negatively to fire in 

the short term (Crawford 1979; Woinarsky et al. 1999; Valentine et al 2007; Murphy et al. 

2010). Murphy et al (2010) found that fire disturbance does not cause direct RBFW 

mortality, but instead displaces birds a short distance (to unburned areas); the study 

suggested that fire influences RBFW populations by negatively impacting breeding 

success. Though they can be found foraging in recently burned habitat, RBFWs rely upon 

access to at least some areas with grass or shrub cover (Crawford 1979; Valentine et al 

2007). It follows that fire most heavily impacts RBFW populations through a reduction in 

grass cover. Still, this species depends on fire in the long term to maintain favorable 

habitat as heterogeneous vegetation density throughout the landscape and seasonal fires 

provide the grass-dominated habitat that RBFWs depend on for nesting and protection 

from predation. This being the case, it is imperative that we form a better understanding 

of the circumstances behind avoidance of burned habitat (i.e. the extent of, and reason 

behind, RBFW aversion to recently burned habitat).   
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The RBFW has been used as a model organism for examining the evolution of 

social selection and the plasticity of social behavior (more specifically sexual behavior) 

and physiological strategies in the face of ecological uncertainty due to a changing 

environment. However, much of the work concerning this species has revolved around 

breeding season behavior (reviewed in Webster et al. 2010). In order to fill gaps in 

collective knowledge, there is a great need for study of non-breeding season behavior. A 

characterization of differences in habitat that may impact RBFW habitat preference, 

condition, and quality will provide a necessary step in understanding the role of 

environmental heterogeneity in social/sexual selection in this species.  

Through the current study we aimed to develop our understanding of the habitat 

preferences of RBFWs during the non-breeding season through quantitative analyses of 

vegetation surveys, arthropod surveys, and RBFW presence/absence data for burned and 

unburned areas. Because fire disturbance heavily influences habitat structure in this 

system, characterizing RBFW habitat will provide insight into the positive and negative 

effects that environmental change (i.e. fire disturbance) may have on the behavior of this 

species. Additionally, I set out to examine whether arthropod abundance proves to play a 

valuable role in characterizing higher trophic level responses to fire. I hypothesized that, 

due to the arthropod dependent diet of RBFWs and these birds’ potential propensity to 

occupy grassy areas, arthropod abundance and grass cover would be good predictors of 

RBFW presence. My predictions were that RBFWs would be more attracted to habitat 

with greater grass coverage and areas with higher arthropod abundance. Because 

unburned areas should have greater grass cover and potentially greater arthropod 

abundance than burned areas, I also predicted that RBFWs would be more attracted to 
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unburned habitat. Furthermore, I attempted to determine whether grass cover or 

arthropod abundance served as a better predictor for RBFW presence in this study system.   

Methods 

Collaborations 

This study was made possible through an NSF IRES (International Research Experience 

for Students) fellowship. I and four other undergraduate students from Tulane, William 

and Mary, and Cornell were chosen to conduct independent studies regarding the 

behavioral ecology of the RBFW. We did so under the supervision of advisers from each 

of our universities (Dr. Jordan Karubian, Dr. Mike Webster, and Dr. John Swaddle) and a 

PhD student from Tulane University (Sam Lantz). In the field my colleagues (Tess Curry, 

Kathleen Riley, Kelly O’Toole, and Kathryn Grabenstein) and I collaborated on our 

independent projects and aided each other in data collection. Because our ideas and 

projects overlapped, O’Toole, Grabenstein, and I worked closely in developing our 

studies together. As such, I participated in vegetation surveys (below), yet I did not 

collect all of the analyzed vegetation data. I did, however, conduct each of the arthropod 

surveys (below). With their permission I explicitly refer to some of my peer’s data and 

results in this paper to provide a more complete picture and understanding of RBFW 

habitat preference.    

Study Site  

We conducted our study between May and July of 2012 in Coomalie, Northern Territory, 

Australia (13.00ºS, 131.18ºE). Mean rainfall between May and July from 1992-2012 was 

approximately 6.06mm and mean temperature for this time was a high of approximately 

31.9°C and a low of approximately 17.2°C (Australian Government Bureau of 
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Meteorology). Coomalie can be described as a monsoonal, tropical savannah in which 

anthropogenic, controlled burns are highly prevalent during the dry-season (Bradstock 

2002). The region is dominated by grasslands and sparsely distributed eucalyptus, and 

forms a patchwork of disparately burned areas. The study area yields itself to fire history 

comparisons, allowing for a quantitative way to measure the effects of differential fire 

history on vegetation composition and arthropod abundance. I considered this in my 

analysis of RBFW habitat preferences. 

Vegetation Surveys 

In order to conduct surveys for vegetation character within specified areas, we 

established 10x10 m plots. We designated plots as “burned” or “un-burned;” qualitatively 

determined by new growth, density of grass cover, and evidence of fire damage on tree 

trunks (Figure 1). Within these plots we recorded percent cover of bare ground, tree 

saplings, rocks, and grasses at 0.2m, 0.5m, 1.0m, 1.5m, 2.0m, 2.5m, and 3.0m in height. 

Average canopy cover of the plot was determined by taking four measurements (5m from 

the central point in each cardinal direction) using standardized densiometers. Finally, we 

recorded percent cover and height of fallen trees and log piles within the plot. We used 

these metrics to describe overall grass character within the specified area.  

RBFW Presence/Absence Plots 

We utilized ArcMap to determine and plot random locations and transects; we used 

GARMIN GPS to navigate plots and transects. GPS points and bearings within a 2×3 km 

area were randomized. 59 vegetation surveys were conducted at these randomly selected 

locations to produce a non-biased sample of available habitat. At each point a 2 minute 

survey for RBFW activity was conducted. If birds were located, the vegetation survey 
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was conducted at that location. If no birds were observed after 2 minutes, 100 meter 

transects were completed in a compass bearing (i.e. 90°, 270°, etc.) randomly assigned 

with that point. If at any time we observed RBFW individuals along the transect, we 

deviated from the transect and conducted a vegetation survey at that point. If RBFWs 

were not observed by the end of the transect, we conducted a final 2 minute survey to 

determine RBFW presence in the surrounding area. If no RBFWs were heard or seen 

after this survey, we used the end of the 100 meters on the specified bearing as the 

location for an absence plot vegetation survey. In order to measure vegetation character 

in areas of RBFW presence, O’Toole and Grabenstein conducted a series of randomized, 

parallel 2km transects across the study site (Figure 2; O’Toole unpublished). Every 200m 

along each transect, they conducted a point count for RBFW presence. If RBFWs were 

identified, the location was marked for a vegetation survey. We conducted a total of 73 

vegetation surveys in areas of detected RBFW activity based on vocal and visual 

confirmation. 

Arthropod Surveys 

Within 94 vegetation survey plots, between 0900 and 1600, I conducted visual surveys 

for arthropod abundance and diversity. I conducted 30 second scans for airborne 

arthropods in a pair of randomly selected, opposing, cardinal directions. Upon completing 

the scans I carried out 7.1m transects in the two prescribed directions; arthropods flushed 

from grasses and arthropods found in grasses and trees between 0.1 and 2.5m were 

recorded. At the endpoint of each transect, I conducted 30 seconds of close observation 

for arthropod activity at ground level in an area of 15cm2. Finally, vegetation (grasses, 

trees, and/or shrubs) at, or around, the endpoint and between .2m and 1.0m in height was 
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shaken over white cloth for 30 seconds. Arthropods observed on the cloth upon 

completion of shaking were then recorded.  

It is important to note that ants exhibited differential conspicuousness (qualitative 

assessment) and were much easier to observe in open areas (burned or bare ground) vs. 

closed areas (dense grass cover). The social nature of ant species led to clumped 

observations (i.e., seeing one ant often meant seeing 20+ due to nearby presence of a 

colony) which could substantially impact measures of overall arthropod abundance. 

Furthermore, RBFW are described primarily as gleaners (they capture insect prey from 

leaves and stems of plants) that do not include ants in their diet. As such, I attempted to 

control for potential biases by removing ant observations from my statistical analyses.  

I did not collect arthropod specimens because RBFWs are typically grass gleaners 

rendering pitfall traps unsuitable, and thick Gamba (Andropogon gayanus) grasses made 

conventional sweep netting methods inconsistent and unreliable. Because I did not 

attempt to collect, it was only possible to visually identify arthropods to Order as opposed 

to Family, Genus, or Species. Sightings of Hymenoptera, Diptera, Odonota, Phasmatoda, 

Mantodea, Hemiptera, Coleoptera, Lepidoptera, and Araneae were included in our 

analyses as potential prey items. 

 Statistical Analyses 

I conducted Pearson’s Chi square test for goodness of fit using burned/unburned 

ratio in absence plots as an expected value for burned/unburned ratio in presence plots to 

determine whether RBFWs tended to occupy areas that were unburned. I conducted 

Principal Component Analysis (PCA) in order to reduce the number of vegetation 

variables and compared mean PC values of burn vs. unburned and presence vs. absence 
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plots using 2-way ANOVA. To determine whether there was a correlation between grass 

cover and arthropod abundance (and therefore whether I needed to control for grass cover 

in my arthropod abundance analyses), I conducted linear regression. I tested normality 

and homogeneity of variance among arthropod abundance data using Shapiro-Wilk and 

Levene tests respectively and transformed this variable using the natural log when 

necessary to meet these assumptions. Because arthropod abundance data did not meet 

assumptions of normality despite various transformations (including natural log, square 

root, and reciprocal transformations), comparisons of arthropod abundances were made 

using non-parametric Mann-Whitney U tests. In order to determine whether arthropod 

abundance or vegetation character better predicted RBFW presence, I conducted a 

forward logistic regression with presence/absence as the dependent variable and 

arthropod abundance, PC1, and PC2 as predictor variables using an entry probability of 

0.05 and a removal probability of 0.10 

Results 

 For RBFW absence plots, approximately 34% were burned and 66% were 

unburned. Comparatively, in RBFW presence plots, approximately 15% were burned and 

85% were unburned (Figure 3). I found a significant difference between the two, 

suggesting that RFBWs tended to occupy areas that were unburned (Figure 2; Pearson’s 

Chi-square test for goodness of fit: χ2=15.82, df=1, p<0.0001).  

 The vegetation PCA resulted in three principal components. The first component 

(PC1) explained the greatest amount of variance (30.67%) in the data and, confirmed a 

strong positive correlation between percent cover of grass 0.5-1 m and percent cover of 

total grass as well as a close negative correlation with percent cover of bare ground 
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(Table 1). The second component (PC2) explained much less of the variance (17.65%), 

but showed a close positive correlation with percent grass cover less than 5m in height. I 

do not include PC3 in further analyses because variable correlations were relatively weak 

and it only accounted for   

Presence, absence, burned, and unburned plots had sample sizes of n=44, n=50, 

n=24, and n=70 respectively. Presence/absence plots and burned/unburned plots both 

differed significantly in PC1 (percent cover of grass 0.5-1 m and cover of bare ground) 

(two-way ANOVA; presence/absence: F=6.719, df=1, p=0.011; burned/unburned: 

F=44.083, df=1, p<0.001). Presence plots had a significantly greater percent cover of 

grass 0.5-1 meter in height and lower percent bare ground than absence plots. 

Additionally, unburned plots had a significantly greater percent cover of grass 0.5-1 

meter in height and lower percent bare ground than absence plots. I found no significant 

interaction between burn history and RBFW presence corresponding to PC1 (two-way 

ANOVA; F=0.439; df=1; p=0.509).  There was no significant difference in PC2 

(accounting for percent cover of grass below 0.5m) between presence and absence plots 

(two-way ANOVA; F=0.607, df=1, p=0.438) or burned and unburned plots (two-way 

ANOVA; F=1.191, df=1, p=0.278). Similarly, there was no significant interaction 

between burn history and RBFW presence (two-way ANOVA; F=0.169, df=1, p=0.682).   

After removing ant species from the analysis, I found a weak relationship between 

my PC1 and arthropod abundance (Figure 4a). Though the linear regression was 

significant (t=2.557; p=0.012), the relationship between these two variables was 

particularly weak (R2=0.066). As such, there is not enough evidence to suggest that 

arthropod abundance is dependent on grass cover, and so I did not control for grass cover 
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in the following arthropod analyses. I found that presence plots (n=44) had significantly 

higher arthropod abundance than absence plots (n=50) (Figure 5a; 2-tailed Mann-

Whitney test; Ua=1879, z=-4.58, p<0.0001). I did not find a significant difference in 

arthropod abundance between burned plots (n=24) and unburned plots (n=70) (Figure 5b; 

2-tailed Mann-Whitney test; Ua=1051.5, z=-1.83, p=0.067). This held true among both 

absence plots (burned n=19; unburned n=31) (2-tailed Mann-Whitney test; Ua=268; 

z=0.52; p=0.60) and presence plots (burned n=5; unburned n=39) (2-tailed Mann-

Whitney test; Ua=85.5; z=0.43; p=0.67).  Sample sizes were uneven for both of these 

tests due to fewer burned habitat plots than unburned habitat plots.  

Increases in both PC1 values and arthropod abundance led to a significant 

increase in the likelihood that the plot was occupied by RBFWs (Logistic Regression; 

Wald=13.424, df=1, p<0.001 and Wald=16.705, df=1, p<0.001 respectively). My 

forward logistic regression analysis produced two models in a stepwise fashion based on 

those predictors that were significant. The first model included only arthropod abundance 

(Wald=14.485; df=1; p<0.001) with a Cox & Snell R2 of 0.217. As such, arthropod 

abundance was a slightly better predictor of the likelihood that a plot was a presence plot. 

The final model included both arthropod abundance (Wald=11.321; df=1; p=0.001) and 

PC1 (Wald=14.372; df=1; p=0.003) with a Cox & Snell R2 of 0.298. These findings 

suggest that, although PC1 (corresponding to percent cover of grasses between 0.5-1m, 

total percent cover of grasses, and lack of bare ground) and arthropod abundance together 

form a significant predictive model of RBFW presence, arthropod abundance is a slightly 

better predictor than PC1.  
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Discussion 

Our results suggest that RBFWs within our study population demonstrated a 

preference for unburned habitat over burned habitat during the non-breeding season. Less 

recently burned areas in our study site had greater grass cover. Additionally, habitat used 

by RBFWs had a greater percent grass cover than habitat that was unused. Thus, our 

findings corroborate a preference for dense grass cover suggested in previous studies 

(Crawford 1979; Valentine et al 2007). This preference may be a predator defense 

strategy. Vegetation cover can play a role in the conspicuousness of prey items to 

predators, making prey more difficult to locate and predators more difficult to detect 

(Lazarus and Symonds 1992; Thiollay and Jullien 1998). However this issue becomes 

slightly more complicated when foraging strategy and nutrient availability are also taken 

into account. Our study species displays facultative flocking behavior (i.e. forms flocks 

only during the non-breeding season); possibly as a response to a lack of food 

availability, increased predation risk or conspicuousness, or an interaction between the 

two (Beauchamp 2004). Larger group formation has been shown to increase foraging 

efficiency under the pressures of potential predation in many species of flocking birds 

(Herrera 1979; Jullian and Clobert 2000) through division of vigilance, flushing effects 

on arthropods, or transfer of experience among individuals.  

In order to examine whether food availability might play a role in RBFW 

presence we looked at differences in arthropod abundance between areas of RBFW 

presence and areas of absence. Arthropod abundance was indeed significantly greater in 

occupied areas suggesting that our study population preferred habitat with a greater 

prevalence of prey items. Nutrient availability can be a major limiting factor during the 
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non-breeding season of various avian species (Hahn et al. 1995); therefore, opportunistic 

breeding seasons should typically be parameterized by an increase in the activity and/or 

abundance of food. Because RBFWs are insectivorous, they should show a preference for 

areas with the greatest availability of arthropod prey, especially when food is relatively 

scarce or patchily distributed. Though we found a difference in arthropod abundance 

between presence and absence plots, we found no such difference between burned and 

unburned plots (overall, among presence plots, and among absence plots). This finding 

suggests that burn history does not seem to influence arthropod abundance. We were 

unable to obtain data regarding the specific burn history of each plot (i.e., time since last 

burn and fire intensity) and were limited to qualitative observations of recent burns based 

on charred vegetation and fresh vegetative growth. Therefore, our burn plots may 

encompass a spectrum of fire intensities and recovery times allowing ample time for 

arthropod recolonization in many of these plots.   

We attempted to determine whether arthropod abundance or grass cover was a 

better predictor of RBFW presence using forward logistic regression. Our final model 

included both arthropod abundance and grass cover (our PC1) as the best predictor of the 

likelihood that a plot was a presence plot. Still, arthropod abundance seems to be a 

marginally better predictor. A positive correlation between arthropod abundance and 

grass cover may drive this relationship and explain our logistic model results. However 

the two variables are only weakly associated (R2=0.066; Figure 3), suggesting that 

increases in these two variables are independently associated with a greater likelihood of 

RBFW presence. Because arthropod abundance did not significantly differ between 

burned and unburned habitat but grass cover did, RBFW’s preference for unburned 
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habitat may be due to the greater availability of preferred grass cover in those areas. 

However, we were unable to determine arthropod assemblage demographics (i.e., species 

composition and evenness) in each plot and relatively little is known about the specific 

diets of RBFWs; the possibility remains that unburned habitat attracts the particular food 

items that these birds prefer.  

Despite the ecological importance of arthropod assemblages, few studies have 

examined the responses of this group to fire (Anderson and Muller 2000). Because 

stability of insect populations tends to benefit from heterogeneity within the landscape 

(Oliver et al 2010), intermediate fire disturbance can serve to promote insect diversity. 

Though simple measures of abundance may not be a reliable indicator of fire impact 

within arthropod communities (Pryke and Samways 2012), Elia et al (2012) found that 

Coleoptera abundance significantly differed between burned and unburned areas within 

Mediterranean forests. Furthermore, Strong and Sherry (2000) found that insect biomass 

positively correlated with ovenbird (Seiurus aurocapillus) territory quality, further 

suggesting that arthropod abundance may be indicative of habitat quality for 

insectivorous species and can be used as a proxy for describing the effects that fire may 

have on said species. 

 This study was designed as a platform for future research on habitat preferences 

during the non-breeding season. We aimed to create plausible avenues for prospective 

studies regarding behavioral responses of RBFWs to fire disturbance. Because of 

logistical limitations, we were unable to reliably collect descriptive data on arthropod 

richness or evenness within our plots. This is important because, as mentioned above, 

abundance may not be the most reliable indicator of arthropod response to fire (Pryke and 
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Samways 2012). Future research should incorporate arthropod diversity indices when 

attempting to characterize both arthropod and higher trophic level responses to fire. 

Given insufficient data, we were also unable to determine the role that predator presence 

may have on RBFW habitat preference. Since a preference for dense grass cover could be 

a response to predation, predator presence analyses could prove to be important in teasing 

apart the factors that influence the decision to occupy certain areas. Another potentially 

exciting avenue of research is to address whether arthropod abundance influences RBFW 

quality directly; to do so we suggest analysis of individual condition within areas of 

varying arthropod abundance.  

Our study was correlative, and there is a need for more experimental approaches 

to conclusively describe causative effects. For instance, food supplementation trials might 

be a way to experimentally test the extent to which arthropod availability influences 

RBFW preferences. Also, due to a lack of fire history information, we did not take into 

account time since last burn or fire scope and scale in each plot. Fire severity and time 

allowed for recuperation of a patch, post-fire could have profound effects on arthropod 

abundance, and therefore RBFW preference. We suggest future studies utilize a before-

after/control-impact experimental design through which more concrete, experimentally 

tested conclusions can be achieved.     

In summation, our study was unable to corroborate post-fire declines in arthropod 

abundance (reviewed in Swengel 2000; Anderson and Muller 2000), but was able to 

corroborate the potential effectiveness of arthropod assemblage studies when looking at 

responses of insectivorous fauna to environmental disturbance. Though this idea is fairly 

intuitive, surprisingly few studies incorporate this approach. In cases in which species are 
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significantly impacted by disturbances such as fire, a strong understanding of nutrient 

availability will provide insight into the causes of declines post-fire. For instance, Black 

Kites (Milvus migrans) and other raptors take advantage of the flushing effect of fire on 

insects and other prey (personal observation). Variation in fire frequency, scope, and 

intensity might then, when taking into account prey presence (nutrient and energy 

availability), impact animal behavior and population dynamics. Similarly, the short term 

negative impact of fire on arthropod abundance could dissuade insectivorous species such 

as the RBFW from occupying burned habitat until sufficient re-colonization occurs; niche 

diversification and arthropod abundance rebounds are typically associated with re-

colonization by new vegetative growth (reviewed in Swengel 2000). Though RBFWs 

show an aversion to fire in the short term, they are inextricably dependent on the long 

term effects of fire for both quality habitat and nutrient availability. Fire contributes to 

grass domination by destroying competitors of grass species and allowing a greater 

profusion of sunlight at the ground level (Palik et al. 1997). These considerations should 

be taken into account in future development and application of fire management regimes.  
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Appendix 
 
Table 1: Explanatory results for the Principal Component Analysis. Shows the 
component matrix of the 3 principal components that best describe the variance of the 
vegetation data. PC1 shows a strong positive correlation with % grass cover between 0.5-
1m and total % grass cover as well as a negative correlation with bare ground cover. PC2 
shows a strong positive correlation with % grass cover <0.5m. PC3 shows a positive 
correlation with % grass cover between 2-4.5m.  
 

 
Component 

PC1 PC2 PC3 

% Canopy cover -0.225 0.489 0.527 

Number of snags -0.391 0.395 -0.215 

Number of saplings -0.550 0.384 -0.321 

% grass cover <0.5m -0.205 0.796 0.160 

% grass cover 0.5-1m 0.726* 0.061 -0.580 

% grass cover 1-2m 0.444 -0.046 0.406 

% grass cover 2-4.5m 0.288 -0.131 0.664 

Total % grass cover 0.857* 0.417 -0.009 

% bare gound -0.686* -0.431 0.075 

 
*Indicate loadings that were interpreted 
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Figure 1: Photographs visually comparing vegetation composition in an (a) unburned site 
and a (b) recently burned site.  
a) 

 
b) 
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Figure 2: A graphical depiction of presence plot transects produced by my colleague, 
O’Toole. Transects were conducted along each parallel bearing across the width (2km) of 
our study site. Each transect was randomly selected (as each number along the right of 
the figure indicate).  
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Figure 3: Pie chart depicting proportion of burned plots and unburned plots in which 
RBFWs were either present or absent. A large portion of plots in which RBFWs were 
present were unburned. Though 34% of plots not used by RBFWs were burned, only 15% 
of plots used by wrens were burned. Chi-square analysis showed a significant difference 
between observed (presence) values and expected (absence) values.  
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Figure 4: Linear regressions between vegetation character (y-axes) and arthropod 
abundance (x-axes). (a) Regression between PC1, accounting for total % grass cover, % 
0.5-1m grass cover, and % bare ground,  (x-axis) and natural log Arthropod Abundance 
(y-axis) without including ant sightings. (b) Regression between Proportion of total grass 
cover (y-axes) and natural log arhtropod abundance; several outlying plots were removed 
for this analysis. The positive correlation between the two variables was statistically 
significant in both cases, however the relationship between the two variables was weak (a, 
R2=0.066; b, R2=0.05). There is not enough evidence to suggest correlation between 
arthropod abundance and grass cover.   
a) 

 
b) 
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Figure 5: I found that presence plots had significantly higher arthropod abundance than 
absence plots. However, there was no significant difference between unburned plots and 
burned plots. Arhtropod abundance was natural log transformed in order to achieve 
model assumptions of homogeneity of variances and normality. (a) Comparison of mean 
Arthropod Abundance ± Standard Error between areas in which RBFWs were absent and 
areas in which RBFWs were present. (b) Comparison of mean Arthropod Abundance ± 
Standard Error between burned and unburned areas.  
a) 

  
b) 
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Figure 6: Conceptual map depicting the relationship between fire disturbance, vegetation 
structure, arthropod abundance, and RBFW habitat preference within our study site. 
RBFWs within our study demonstrated preference for unburned habitat, we corroborate a 
preference for dense grass cover, and RBFWs preferred habitat with a greater arthropod 
presence.  

 
 

  
  
  


