
Introduction 

 

Fire plays a large role in shaping biotic and abiotic features in different habitats around 

the globe including, but not limited to, shrublands, grasslands, conifer forests and even wetlands 

(Beaty & Taylor 2001, Bond and Keeley 2005, Bunnel 1995, Keedy 2010). Organisms in these 

fire-dominated ecosystems have evolved a number of adaptations to cope with fire, and in some 

cases, depend on fires to reproduce (Stocks 1989). However, as humans expand their range, fire 

regimes are being modified. In some areas, fires are being suppressed while in others fires rage 

more frequently and more intensely than in past decades (Baker 1992, Anderson et al. 1998). 

These changes in fire frequency, intensity, and range undoubtedly have profound effects on the 

floral and faunal assemblages found in these regions yet these effects are poorly understood 

(Anderson et al. 1998). In this study we assess habitat differences attributable to fire and how 

these differences influence habitat preference of an insectivorous passerine endemic to 

Australia’s tropical savanna. 

 Australia’s Northern Territory is a monsoon landscape molded by fire (Murphy et al. 

2010). Prolific growth during the wet season produces large amounts of vegetation, notably 

grass, which is cured during the preceding dry season, providing ample fuel for fires (Anderson 

et al. 2003). In an attempt to control wildfires, humans have implemented burning regimes for 

upwards of 10,000 years (Russell-Smith 2002). However, these anthropogenic burnings have 

increased in both number and scale over time (Anderson et al. 1998).  

While organisms in these burned areas have evolved to cope with fire, the increased 

severity and area affected by fire are presumably having profound impacts as more and more 

land is burned. The Red-backed Fairy-wren (Malurus melanocephalus; henceforth RBFW) is an 



insectivorous passerine commonly found along the northern and eastern coasts of Australia 

(Rowley & Russell 1997). Because of their considerable social and physiological flexibility, 

these small birds are a good system to examine the effects of a drastically changing landscape 

(Webster et al. 2010). Previous studies have noted that RBFWs are consistently absent from 

recently burned areas, but few have provided any strongly supported reasons for why this occurs 

(Murphy et al. 2010, Valentine et al. 2007).  

Red-backed Fairy-wrens likely could serve as an indicator species for habitat health 

following burning. Sensitive to changes in the environment, RBFWs respond flexibly to 

changing ecological and social environments making them strong candidates for an indicator 

species (Webster et al. 2010). Red-backed Fairy-wrens are also easily measured and their 

ecology is relatively well understood, both prerequisites for indicator species (Ormerod & Tyler 

1993). Birds in general are also good indicator species because they are usually habitat 

specialists, occur in the upper trophic levels (thus amplifying changes downstream to a 

noticeable scale) and are often sensitive to effects over a large scale (Ormerod & Tyler 1993). 

Because RBFWs are absent from recently burned areas and are not recruited to burned areas 

until at least a month after burning, this suggests a delay as the habitat rebounds to its pre-burned 

state (Noske & Franklin 1999).  

We sought to examine factors that might explain the low abundance or absence of RBFW 

in recently burned areas, in particular, how RBFW habitat usage varies between burned and 

unburned habitats. We hypothesized that the presence and diversity of vegetation would 

influence RBFW presence. Likewise, we hypothesized that insect abundance and diversity would 

also affect RBFW habitat preference. Focusing on vegetation structure and food availability, we 

predicted that grass cover, grass height, and insect abundance would most significantly predict 



RBFW presence. In recently burned areas insect abundance spikes in the short term, presumably 

due to rapid growth of new grass shoots (Valentine et al. 2007). While increased food resources 

recruit numerous other bird species, RBFWs are strangely absent (Crawford 1979, Woinarski et 

al. 1999). Previous studies have shown that RBFWs allocate most of their time to foraging in 

grasses and shrubs, which are incinerated in nearly all fires, regardless of intensity. These two 

observations suggest that grass cover (i.e.- dried monsoonal season grass) plays a more important 

role in recruiting RBFWs than food abundance recruited by relatively small grass shoots. Thus, 

while we hypothesize that both vegetation and insect abundance will affect RBFW presence, we 

think that grass cover will have a greater effect than food abundance. Thus, we predict to observe 

wrens more frequently in unburned areas than burned areas. We also predict that plots where 

RBFWs were observed with have higher insect abundances than randomly assayed areas. 

  Using RBFWs as an indicator species would have profound effects on current fire 

management throughout Australia’s Northern Territory. By indicating overall environmental 

health, RBFWs could be used to devise burning regimes that minimize negative effects on the 

habitat while still providing protection against wildfires.  

 

 

 

 

 

 

 

 



Methods 

Site Information  

We conducted our study from May through July 2012 at Coomalie Farm in Northern Territory, 

Australia (13.00ºS, 131.18ºE). This site is a monsoonal, tropical savannah dominated by grass 

and sparsely distributed eucalyptus where anthropogenic, controlled burns are highly prevalent 

during the dry-season (Bradstock 2002). Different intensity fires form a patchwork of disparately 

burned areas, which suits the study area well to a quantitative study of the effects of fire history 

on vegetation composition and arthropod abundance. 

 

Vegetation Surveys 

We established 10x10 meter plots for vegetation survey and designated each plot as “burned” or 

“un-burned” by qualitative assessment of new growth and evidence of fire damage on vegetation. 

Within each plot, we recorded percentage cover of bare ground, rocks, and grasses at heights 

0.2m, 0.5m, 1.0m, 1.5m, 2.0m, 2.5m, and 3.0m. We also recorded number, diameter at breast 

height (DBH; 1.5 m), and height (estimated in meters) of all trees and snags present. We defined 

snags as trees with visible fire damage and no leaf cover. Trees below breast height we defined 

as saplings. We determined canopy cover of the plot by taking four recordings 5m away from the 

center of the plot in each of the cardinal directions (North, South, East, West) with densiometers 

and then averaging the canopy cover measures together. Finally, we estimated percent cover and 

height of log piles within the plot. We used these metrics to describe overall vegetation character 

within the specified area and organized plots into distinct categories of burned or unburned.     

 



Vegetation surveys were conducted in two separate categories: “Random Plots” and “Use Plots”. 

To sample an unbiased portion of the habitat available in our study site we conducted surveys at 

randomly generated GPS locations (Random Plots). To assess what habitats RBFWs were using 

we also conducted surveys at locations RBFWs had been seen or heard (Use Plots). To ensure 

that Use Plots represented an accurate picture of the wren density and not a biased account of 

areas that were most frequented by surveyors or more easily accessible, we conducted transects 

across the entire length of the study site and completed vegetation surveys wherever we detected 

RBFW presence.  

 

Random Plots 

For Random Plots, we randomly generated GPS bearings inside our 2x3 km study site using 

ArcMap. We located these random points with GARMIN GPS devices and conducted vegetation 

surveys following the above vegetation survey procedure. 

 

Use Plots 

For Use Plots we conducted point count surveys for RBFWs along evenly spaced horizontal 

transects. We divided the 2 x 3 Km study plot into transects spaced 200 m apart. For each 

transect, we randomly assigned a number and whether the transect would be conducted east to 

west or vice versa. We completed the transects in numerical order and walked in the randomly 

selected direction assigned to each transect (e.g.-transect 1, East, the conductor walked East 

along the transect). Because RBFWs are often more active during dawn than at midday, we 

controlled for a bias of bird activity due to time of day by conducting one transect per day, 

starting at roughly 06:00hr . Along the transect, we used a GARMIN GPS to log distance and 



stopped every 200 m for 5 minutes to listen and look for Red-backed Fairy-wren activity. If birds 

were seen or heard at any point along the transect, we marked their location with a GPS point. 

We conducted vegetation surveys at all GPS marked locations after the entire transect was 

completed. If we did not hear or see any RBFW along the transect, we did not conduct any 

vegetation surveys. After completing the sixteen horizontal transects, we again controlled for 

changes in RBFW activity due to time of day by repeating the transects in the same numerical 

order but reversing the direction they were conducted in initially (i.e.-transects conducted east to 

west were repeated but conducted west to east). This ensured that both the western-most and 

eastern-most end of the transect was surveyed during peak RBFW activity (i.e.-sunrise). 

 

Arthropod Surveys 

At every GPS point we conducted a vegetation survey we also completed a survey assessing 

arthropod abundance and diversity. We conducted 30-second visual surveys for airborne 

arthropods by recording every arthropod seen in a pair of randomly selected, opposing, cardinal 

directions. Upon completing the visual scans, we conducted 7m transects in the two prescribed 

directions and recorded all arthropods flushed from grasses during these transects (i.e.-

Orthoptera) as well as arthropods found in grasses and trees between 0.1m and 2.5m tall. At the 

endpoint of each transect, we observed arthropod ground level activity in a 15cm2 area for 30 

seconds. Finally, we shook vegetation (grasses, trees, and/or shrubs) between .2m and 1.0m tall 

near each endpoint over a white cloth for 30 seconds. All arthropods observed on the cloth were 

identified, categorized as small (<1 cm), medium (1-2 cm), or large (>2 cm) and recorded. We 

based the size categories on qualitative observations of RBFW potential to successfully forage 

for arthropods based on bill size. We	  did	  not	  collect	  any	  arthropods	  because	  RBFWs	  are	  



typically	  grass	  gleaners,	  rendering	  pitfall	  traps	  unsuitable	  while	  thick	  invasive	  Gamba	  

(Andropogon	  gayanus)	  grasses	  made	  conventional	  sweep	  netting	  methods	  unreliable.	  	  

	  

Statistical Methods 

We used IBM Statistical Product and Service Solutions (SPSS) Statistics Program to perform all 

statistical tests. First, we completed a Pearson’s Chi Square Test to assess if burned vs. unburned 

plots were significantly associated with RBFW presence vs. absence. Next we conducted four 

Principal Component Analyses (PCAs) separately for vegetation and arthropod data for a total of 

eight PCAs. All variables were combined in a composite that accounted for natural correlations 

and then assessed using our selection variables: absence vs. presence and burned vs. unburned. 

For analyzing vegetation, we conducted one PCA analysis that examining vegetation in relation 

to RBFW presence, another PCA analysis assessing vegetation to RBFW absence, a PCA 

analysis testing vegetation differences in burned plots, and a final PCA analysis was conducted 

assessing vegetation in unburned plots. Similar analyses were conducted for arthropod 

assessments. Because variables were correlated, the components were rotated using a direct 

Oblimin	  rotation.	  Small	  values	  for	  extraction	  communalities,	  which	  indicated	  variables	  that	  

did	  not	  fit	  well	  with	  the	  factor	  solution,	  were	  dropped	  from	  the	  analysis.	  This	  reduction	  

accounts	  for	  why	  some	  variables	  are	  not	  listed	  in	  the	  loading	  factor	  tables. Based on our 

PCA results for the arthropod data, we conducted linear regressions for all variables. Lastly for 

the arthropod data, we conducted Mann-Whitney U tests.	  

 

 

 



Results 
	  
 

We conducted vegetation and arthropod surveys at 59 Random Plots and 73 Use Plots, for a total 

of 132 vegetation surveys. In Random Plots, 66% (n=39) were classified as unburned and 34% 

(n=20) as burned. In Use Plots, approximately 15% (n= 11) were burned and 85% (n=62) (Fig 

1).  

 

 

Figure	  1	  Distribution	  of	  vegetation	  surveys	  
	  
	  
To assess if there was a significant association between burn history and RBFW presence, we 

conducted a Pearson’s Chi Square test using	  burned-‐unburned	  ratio	  in	  absence	  plots	  as	  an	  

expected	  measure	  for	  burned-‐unburned	  ratio	  in	  presence	  plots.	  Wrens	  were	  more	  likely	  to	  

be	  found	  in	  unburned	  plots	  (Figure	  1;	  Chi-‐square	  test:	  χ2=11.55,	  df=1,	  p=0.0007).	   



Vegetation 

 

RBFW Presence  

In our assessment of vegetation in RBFW presence plots, PC1α explained the most 

variance in the data (see Table 1). PC1α was comprised of grass 0.5-1.0m tall, more total grass 

cover, and a lack of bare ground (see Table 2).  

Table	  1	  Total	  variance	  explained	  by	  components	  where	  RBFWs	  present	  
Component	   Extraction	  sums	  of	  squared	  loadings	  

Total	   %	  Variance	   Cumulative%	  
PC1α	   2.353	   29.415	   29.415	  
PC2α	   1.427	   17.838	   47.252	  
PC3α	   1.262	   15.775	   63.027	  
PC4α	   1.069	   13.359	   76.386	  

 

Table	  2	  Component	  matrix	  showing	  loading	  factors	  for	  vegetation	  assessment	  where	  RBFW	  present	  
(PCnα)	  *	  indicates	  significant	  values.	  
Variable	   Component	  

PC1α	   PC2α	   PC3α	   PC4α	  
Avg	  Canopy	  Cover	   -‐.382	   .367	   -‐.266	   .401	  
Total	  Grass	  <0.5m	   .102	   -‐.620*	   .349	   .185	  
Total	  Grass	  0.5-‐1.0m	   .702*	   -‐.211	   -‐.627*	   .002	  
Total	  Grass	  1.0-‐2.0m	   .113	   .412	   .372	   -‐.759*	  
Total	  Grass	  2.0-‐4.5m	   .191	   .649*	   .450	   .520*	  
Total	  Grass	   .931*	   .139	   .076	   .062	  
Total	  Bare	  Ground	   -‐.859*	   .068	   -‐.254	   -‐.102	  
Total	  Logpile	   -‐.221	   -‐.498	   .515*	   .118	  

 

RBFW Absence 

In our assessment of vegetation in RBFW absence plots, PC1β explained the most 

variance in the data (see Table 3). PC1α was comprised of grass 0.5-1.0m tall, grass 0.5-1.0m tall, 

more total grass cover, and a lack of bare ground (see Table 4).  

	  



Table	  3	  Total	  variance	  explained	  by	  components	  where	  RBFWs	  absent	  
Component	   Extraction	  sums	  of	  squared	  loadings	  

Total	   %	  Variance	   Cumulative%	  
PC1β	   2.475	   27.503	   27.503	  
PC2β	   1.688	   18.750	   46.3245	  
PC3β	   1.258	   13.975	   60.229	  
PC4β	   1.005	   11.167	   71.396	  

	  
	  
Table	  4	  Component	  matrix	  showing	  loading	  factors	  for	  vegetation	  assessment	  where	  RBFW	  absent	  
(PCnβ)	  *	  indicates	  significant	  values.	  

Variable	   Component	  
PC1β	   PC2β	   PC3β	   PC4β	  

Avg	  Canopy	   -‐.221	   .506*	   .601*	   .013	  
Total	  Snags	   -‐.365	   .208	   -‐.240	   .671*	  
Total	  Saplings	   -‐.356	   .522	   -‐.383	   -‐.204	  
Total	  Grass	  >	  0.5m	   .055	   .879*	   .012	   -‐.073	  

Total	  Grass	  0.5-‐1.0m	   .784*	   -‐.292	   -‐.252	   -‐.055	  

Total	  Grass	  1.0-‐2.0m	   .501*	   .133	   .031	   .629*	  
Total	  Grass	  2.0-‐4.5m	   .109	   -‐.178	   .791*	   .040	  
Total	  Grass	   .895*	   .295	   .026	   .128	  

Total	  Bare	  Ground	   -‐.698*	   -‐.349	   .027	   .303	  
	  

 

RBFW Presence vs. Absence 

For	  our	  presence	  vs.	  absence	  vegetation	  analysis,	  PC1α	  and	  PC1β	  were	  most	  

significant	  (P	  <	  0.05)	  in	  describing	  the	  differences	  in	  variance,	  and	  they	  rejected	  our	  null	  

hypothesis	  that	  differences	  in	  vegetation	  parameters	  did	  not	  affect	  RBFW	  presence.	  

Presence	  plots	  had	  more	  total	  grass	  while	  plots	  were	  RBFWs	  were	  absent	  had	  significantly	  

greater	  percentage	  cover	  of	  grass	  >1.0m	  tall	  (	  t1	  =	  -‐7.621;	  P	  <	  0.001).	   

	  

 

 



Burned  

In our assessment of vegetation in burned plots, PC1δ explained the most variance in the 

data (see Table 5). PC1δ was comprised of more snags, more saplings, more grass <0.5m tall, 

more total grass cover, and a lack of bare ground (see Table 6).  

Table	  5	  Total	  variance	  explained	  by	  components	  in	  burned	  plots	  
Component	   Extraction	  sums	  of	  squared	  loadings	  

Total	   %	  Variance	   Cumulative%	  
PC1γ	   2.185	   27.317	   27.317	  
PC2γ	   1.845	   23.066	   50.383	  
PC3γ	   1.317	   16.458	   66.841	  
PC4γ	   1.020	   12.752	   79.593	  

	  
	  
Table	  6	  Component	  matrix	  showing	  loading	  factors	  for	  vegetation	  assessment	  in	  unburned	  plots	  
(PCnγ)	  	  	  	  *	  indicates	  significant	  values.	  
Variable	   Component	  

PC1γ	   PC2γ	   PC3γ	   PC4γ	  
Total	  Snags	   .653*	   .350	   .107	   .107	  
Total	  Saplings	   .640*	   .502*	   -‐.153	   -‐.153	  
Total	  Grass	  >	  0.5m	   .618*	   .518*	   .238	   .238	  
Total	  Grass	  0.5-‐1.0m	   .328	   -‐.689*	   -‐.617*	   -‐.617*	  

Total	  Grass	  1.0-‐2.0m	   -‐.140	   -‐.190	   .591*	   .591*	  

Total	  Grass	  2.0-‐4.5m	   -‐.157	   -‐.251	   .637*	   .637*	  
Total	  Grass	   .648*	   -‐.633	   .246	   .246	  
Total	  Bare	  Ground	   -‐.630*	   .477	   -‐.169	   -‐.169	  

 

 Unburned 

In our assessment of vegetation in unburned plots, PC1γ explained the most variance in the 

data (see Table 7). PC1γ was comprised of grass <0.5m tall, grass 0.5-1.0m tall, grass 1.0-2.0m 

tall, more total grass cover, and a lack of bare ground (see Table 8).  

Table	  7	  Total	  variance	  explained	  by	  components	  in	  unburned	  plots	  
Component	   Extraction	  sums	  of	  squared	  loadings	  

Total	   %	  Variance	   Cumulative%	  
PC1δ 2.961	   29.606	   29.606	  



PC2δ	   1.768	   17.679	   47.285	  
PC3δ	   1.438	   14.384	   61.669	  

	   PC4δ	   1.019	   10.185	   71.854	  
 

Table	  8	  Component	  matrix	  showing	  loading	  factors	  for	  vegetation	  assessment	  in	  unburned	  plots	  
(PCnδ)	  	  	  	  *	  indicates	  significant	  values.	  
Variable	   Component	  

PC1δ	   PC2δ	   PC3δ	   PC4δ	  
Avg	  Canopy	  Cover	   -‐.043	   .839*	   -‐.105	   .084	  
Total	  Snags	   -‐.400	   -‐.192	   .613*	   .166	  
Total	  Saplings	   -‐.104	   .048	   -‐.725*	   -‐.006	  
Total	  Grass	  <0.5m	   .579*	   -‐.347	   -‐.410	   .048	  
Total	  Grass	  0.5-‐1.0m	   .769*	   .185	   .229	   .264	  
Total	  Grass	  1.0-‐2.0m	   .718*	   -‐.281	   .285	   .238	  
Total	  Grass	  2.0-‐4.5m	   .129	   .731*	   .281	   -‐.430	  
Total	  Grass	   .952*	   .156	   .105	   .098	  
Total	  Bare	  Ground	   -‐.625*	   -‐.107	   .257	   .387	  
Total	  Logpile	   .180	   -‐.471	   .282	   -‐.715*	  

 

 

Burned vs. Unburned 

Based	  upon	  these	  values,	  PC1γ	  and	  PC1δ	  best	  explain	  the	  variation	  between	  the	  

burned	  vs.	  unburned	  plots.	  Burned	  and	  unburned	  plots	  differed	  significantly	  from	  each	  

other	  (t2	  =	  3.476;	  P	  =	  0.001),	  with	  burned	  plots	  having	  significantly	  more	  snags	  and	  

saplings	  (.	  Unburned	  plots	  had	  significantly	  more	  grass	  0.5-‐2.0m	  tall	  ( 

	  

	  

	  

	  

	  

	  



	  

Arthropods	  (Mitch’s	  Data	  Analysis)	  

When	  neglecting	  ant	  species,	  we	  found	  a	  significantly	  positive	  correlation	  between	  

percent	  grass	  cover	  and	  mean	  arthropod	  abundance	  (Figure	  2:	  r2=0.1;	  t=3.3;	  df=97;	  

p=0.0014).	  	  

Figure	  2	  Linear	  regression	  between	  Grass	  Cover	  (x-‐axis)	  and	  log	  Arthropod	  Abundance	  (y-‐axis)	  
without	  including	  ant	  sightings.	  The	  positive	  correlation	  between	  the	  two	  variables	  was	  statistically	  
significant	  (p=	  0.0014).	  	  

	  

	  

	  

Including	  ant	  species,	  there	  was	  no	  significant	  correlation	  between	  percent	  grass	  

cover	  and	  mean	  arthropod	  abundance	  (r2=0.0005;	  t=-‐0.21;	  df=97;	  p=0.83).	  Unfortunately,	  

we	  were	  unable	  to	  normalize	  or	  homogenize	  variances	  for	  canopy	  cover	  and	  grass	  cover	  

data	  sets	  using	  transformations.	  	  Percent	  grass	  cover	  may	  also	  be	  positively	  correlated	  with	  



arthropod	  diversity;	  plots	  with	  higher	  arthropod	  diversity	  tended	  to	  have	  a	  higher	  percent	  

grass	  cover	  (see	  Figure	  3).	  	  	  	  

	  

	  

Figure	  3	  A	  visual	  comparison	  of	  mean	  grass	  cover	  ±	  Standard	  Error	  between	  varying	  degrees	  of	  
Arthropod	  Diversity.	  Categories	  were	  again	  determined	  based	  on	  sample	  sizes	  in	  an	  effort	  to	  equalize	  
sample	  sizes	  for	  more	  robust	  comparison.	  	  
	  
	  
	  

While	  analyzing	  arthropod	  abundances	  among	  plots	  we	  controlled	  for	  differences	  in	  

grass	  cover	  by	  comparing	  the	  means	  of	  the	  products	  of	  arthropod	  abundance	  and	  

proportion	  of	  grass	  cover.	  After	  controlling	  for	  grass	  cover,	  we	  found	  that	  plots	  used	  by	  

wrens	  had	  significantly	  higher	  arthropod	  abundance	  than	  plots	  that	  were	  unused	  by	  wrens	  

(Figure	  4;	  1-‐tailed	  Mann-‐Whitney	  test;	  Ua=1759.5,	  z=-‐3.99,	  p<0.0001).	  	  



	  

Figure	  4	  We	  found	  that	  presence	  plots	  had	  significantly	  higher	  arthropod	  abundance	  than	  plots	  with	  
RBFW	  absence.	  Below	  is	  a	  comparison	  of	  mean	  Arthrpod	  ±	  	  Standard	  Error	  between	  areas	  in	  which	  
RBFWs	  were	  absent	  and	  areas	  where	  RBFWs	  were	  present.	  In	  this	  analysis	  we	  controlled	  for	  effects	  of	  
%	  grass	  cover	  by	  taking	  the	  product	  of	  arthropod	  abundance	  and	  proportion	  of	  grass	  cover	  for	  each	  
plot.	  	  
	  

We	  also	  found	  a	  significant	  difference	  in	  arthropod	  abundance	  between	  burned	  and	  

unburned	  plots	  (1-‐tailed	  Mann-‐Whitney	  test;	  Ua=1410,	  z=-‐5.11,	  p<0.0001).	  This	  held	  true	  

in	  plots	  in	  which	  RBFWs	  were	  absent	  (1-‐tailed	  Mann-‐Whitney	  test;	  Ua=490;	  z=-‐4.2;	  

p<0.0001),	  but	  there	  was	  no	  significant	  difference	  between	  burned	  and	  unburned	  plots	  in	  

which	  RBFWs	  were	  present	  (1-‐tailed	  Mann-‐Whitney	  test;	  Ua=120;	  z=-‐0.93;	  p=0.1762)	  

However,	  it	  should	  be	  noted	  that	  sample	  sizes	  were	  uneven	  for	  both	  of	  these	  tests.	  	  

	  
	  
	  
	  
	  
	  



Discussion	  
	  

Our results provide supportive data to apply to our hypotheses. We hypothesized that 

burn history and insect abundance and diversity would influence RBFW presence. In particular, 

we predicted that grass cover, grass height, and insect abundance would most significantly 

predict RBFW presence.  

Our Chi Square analysis revealed that burn history does affect RBFW presence.  Red-

backed Fairy-wrens were observed in unburned territories more than expected, thus, a higher 

RBFW presence is associated with unburned territories while a lower RBFW presence is 

correlated with burned habitats. Observations in the field support our statistical results. Even 

though RBFWs were found significantly more often in unburned territories, approximately 15% 

RBFWs observations were in burned areas. We attempted to answer why a greater number of 

RBFWs than expected were found in burned areas by comparing and relating vegetation and 

arthropod parameters between burned and unburned sites. 

Our	  findings	  show	  that	  areas	  with	  RBFWs	  presence	  differed	  significantly	  from	  areas	  

with	  RBFW	  absence,	  most	  notably	  in	  total	  grass	  cover	  and	  lack	  of	  bare	  ground.	  

Furthermore,	  our	  results	  showed	  a	  significant	  difference	  in	  burned	  areas	  vs.	  unburned	  

areas.	  Burned	  areas	  had	  significantly	  more	  snags,	  saplings,	  and	  more	  cover	  of	  grass	  <0.5m	  

tall	  than	  unburned	  areas.	  This	  makes	  biological	  sense	  since	  burning	  not	  only	  produces	  

snags,	  but	  also	  encourages	  new	  growth	  (i.e.-‐	  short	  grass	  and	  saplings)	  by	  clearing	  out	  old	  

growth.	  Unburned	  areas	  also	  had	  significantly	  more	  grass	  0.5-‐1.0m	  tall.	  Thus,	  we	  can	  

extrapolate	  that	  burning	  reduces	  RBFW	  affinity	  for	  an	  area	  by	  reducing	  mid-‐	  to	  high-‐	  

grasses	  and	  increasing	  bare	  ground	  cover.	  Dense	  grass	  cover	  with	  little	  bare	  ground	  is	  

known	  to	  be	  a	  RBFW	  preference	  (Rowley & Russell 1997). Our	  findings	  also	  corroborate	  



RBFW	  preferences	  found	  in	  previous	  studies	  (Crawford	  1979;	  Valentine	  et	  al	  2007).	  	  

Predator	  defense	  strategy	  is	  a	  possible	  explanation	  for	  this	  habitat	  preference.	  Vegetation	  

cover	  can	  act	  as	  a	  buffer	  between	  prey	  items	  and	  predators,	  ultimately	  making	  prey	  more	  

difficult	  to	  locate	  and	  predators	  more	  difficult	  to	  detect	  (Lazarus	  and	  Symonds	  1992;	  

Thiollay	  and	  Jullien	  1998).	  

Red-‐backed	  Fairy-‐wrens	  are,	  however,	  insectivorous	  so	  we	  would	  expect	  food	  

abundance	  to	  have	  some	  effect	  on	  RBFW	  presence	  as	  well.	  We	  looked	  at	  differences	  in	  

arthropod	  abundance	  between	  areas	  of	  RBFW	  presence	  and	  RBFW	  absence	  while	  

controlling	  for	  grass	  cover.	  Arthropod	  abundance	  was	  indeed	  significantly	  greater	  in	  

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

abundance.	  Nutrient	  availability	  can	  be	  a	  major	  limiting	  factor	  during	  the	  non-‐breeding	  

season	  of	  various	  avian	  species	  (Hahn	  et	  al.	  1995).	  	  

Because	  RBFWs	  are	  insectivorous	  we	  expect	  that	  they	  should	  show	  a	  preference	  for	  

areas	  with	  the	  greater	  availability	  of	  prey	  items.	  We	  looked	  at	  differences	  in	  arthropod	  

abundance	  between	  burned	  and	  unburned	  areas	  overall	  and	  in	  plots	  both	  occupied	  and	  

unoccupied	  by	  RBFWs	  while	  controlling	  for	  grass	  density.	  As	  expected,	  arthropod	  

abundance	  was	  greater	  in	  habitat	  where	  RBFW	  presence	  was	  established.	  Among	  absence	  

plots	  we	  found	  that	  arthropod	  abundance	  was	  greater	  in	  unburned	  areas;	  but,	  surprisingly,	  

we	  found	  no	  statistically	  significant	  difference	  in	  arthropod	  abundance	  between	  burned	  

and	  unburned	  plots	  that	  were	  occupied	  by	  RBFWs.	  	  

 

Our	  results	  likely	  expose	  part	  of	  the	  interplay	  between	  the	  importance	  of	  protection	  

from	  predators	  via	  grass	  cover	  and	  food	  availability.	  These	  results	  could	  change,	  however,	  



depending	  on	  the	  breeding	  status	  of	  individuals.	  Our	  study	  was	  conducted	  during	  the	  non-‐

breeding	  season	  but	  a	  similar	  study	  carried	  out	  during	  the	  breeding	  season	  could	  yield	  

different	  results	  because	  adults	  require	  abundant	  food	  supplies	  to	  provision	  nestlings.	  This	  

could	  possibly	  shift	  the	  results	  and	  make	  food	  abundance	  rather	  than	  protective	  vegetation	  

a	  better	  predictor	  of	  wren	  presence.	  	  

	   Australia’s	  tropical	  savanna	  is	  a	  habitat	  shaped	  by	  fire.	  As	  anthroprogenic	  fires	  have	  

increased	  in	  frequency,	  intensity,	  and	  range,	  they	  have	  undoubtedly	  had	  effects	  on	  the	  flora	  

and	  fauna	  adapted	  to	  cope	  with	  these	  fires.	  Fire	  management	  is	  an	  active	  field	  as	  

researchers	  seek	  to	  understand	  the	  effects	  these	  fire	  have	  on	  the	  health	  of	  the	  environment.	  

As	  we	  suggested	  previously,	  Red-‐backed	  Fairy-‐wrens	  may	  serve	  as	  an	  indicator	  species,	  

serving	  as	  a	  litmus	  test	  of	  the	  quality	  and	  health	  of	  the	  environment	  after	  burning.	  Their	  

ability	  to	  respond	  variably	  (i.e.-‐pre-‐nuptial	  molt)	  to	  the	  social	  environment	  suggests	  that	  

RBFWs	  are	  flexible	  and	  have	  evolved	  to	  cope	  in	  an	  unpredictable	  social	  and	  natural	  

environment	  (Webster	  et	  al.	  2010).	  These	  characteristics	  lend	  RBFWs	  well	  to	  being	  an	  

indicator	  species.	  Because	  they	  are	  rarely	  found	  in	  recently	  burned	  areas,	  RBFWs	  may	  

return	  to	  areas	  only	  once	  the	  habitat	  has	  recovered	  from	  the	  fires.	  Monitoring	  RBFWs	  and	  

assessing	  when	  they	  return	  to	  a	  plot	  after	  it	  has	  been	  burned	  would	  be	  valuable	  

information	  in	  determining	  environment	  health.	  

The	  results	  from	  our	  study	  suggest	  that	  this	  ultimate	  indicator	  of	  health	  is	  sufficient	  

grass	  growth	  to	  provide	  wrens	  with	  adequate	  protection	  from	  predators.	  If	  this	  is	  so,	  our	  

study	  could	  have	  profound	  consequences	  for	  current	  fire	  regimes.	  However,	  before	  drastic	  

steps	  are	  taken	  to	  implement	  modified	  burning	  regimes,	  we	  suggest	  that	  the	  next	  logical	  

step	  is	  taken	  in	  this	  study:	  experimentation.	  Though	  strong,	  our	  results	  are	  purely	  



correlational.	  An	  experiment	  is	  necessary	  to	  offer	  more	  substantial	  evidence	  in	  favor	  of	  

changing	  current	  wildfire	  prevention	  techniques.	  We	  suggest	  that	  an	  experiment	  

manipulating	  grass	  cover	  and	  insect	  abundance	  independent	  of	  each	  other	  in	  conducted	  

without	  the	  use	  of	  fire.	  It	  is	  possible	  that	  fires	  have	  an	  effect	  on	  the	  wrens	  that	  we	  our	  study	  

failed	  to	  encapsulate,	  such	  as	  a	  change	  in	  soil	  composition	  due	  to	  burning.	  	  

In	  short,	  though	  our	  study	  provides	  the	  first	  empirical	  support	  for	  RBFW	  absence	  in	  

recently	  burned	  areas,	  it	  is	  hardly	  comprehensive.	  More	  work	  is	  needed	  to	  more	  

conclusively	  determine	  what	  constitutes	  overall	  environment	  health	  in	  a	  habitat	  dominated	  

by	  fire.	  
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