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Introduction 
Fires are increasing in frequency and restructure 
biological habitats yet we know little about how fire-
altered habitats differ in acoustic properties from 
unburned areas. Alterations of the acoustic 
environment could influence social, sexual, foraging, 
and antipredatory behaviors of songbirds.  
 
We studied how fire history and invasive grass 
(Anadropogon gayanus) alter the acoustic properties 
of habitats occupied by the Red-backed Fairy-wren 
(Malurus melanocephalus), a passerine grass-bird 
found in Northern Australian tropical savannah.  
 
We predicted that sound (playback tones) would 
degrade less in burned territories due to a lack of 
vertical vegetation. We also predicted that sound 
would be less degraded in habitats dominated by 
native compared with invasive grasses, as the 
invasive grasses grew taller, thicker, and at greater 
density. 

Implications 
• Changes in vegetative structure and sound 

transmission associated with fires and 
invasive grasses may encourage a shift in 
Red-backed Fairy-wren vocal strategy.  

• Wrens in dense habitat may use 
lower frequency elements as these 
tones propagate further. We are 
investigating this prediction.  

• Dense invasive grasses may make it more 
difficult for wrens to hear each other and 
predators, resulting in behavioral change. 
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Results 
Effect of burning on acoustic environment 
• Tones degrade more strongly over distance 

in unburned vs. burned habitat 
(F1,1616=5.197, P=0.023).  

• At further distances tones are more 
degraded at low heights from the ground 
(F1,1616=19.423, P<0.001).  

• The amount that tones are degraded over 
distances and heights varies between 
unburned vs. burned habitats 
(F1,1616=3.849, P=0.050).  

 
Effect of invasive grass on acoustics 
• Tones are more degraded in invasive grass 

compared with native grass (F1,1618=28.4, 
P<0.001).  

• Tones degrade more strongly over distance 
in invasive vs. native grass-dominated 
habitat (F1,1618=32.34, P<0.001).  
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Methods 
• Recorded playbacks of pure 

tones (2kHz – 10kHz) 
transmitted across  
• 12 unburned native plots 
• 12 burned plots 
• 12 invasive grass plots 

• Sound recordings taken at two 
distances (7m and 30m from  
speaker) and two heights 
(0.5m and 2m from ground) 

• Surveyed vegetation in every 
plot 
 

Sound experiment 
layout 

Speaker 
playing tones 

 microphone 

microphone 

 35m 

7 m 

30 m 

Fires affect how tones degrade through the habitat 

P
o

w
e

r 
(U

) 

Distance (meters), Height (meters) 
of Speaker from Microphone 

0

5

10

15

20

25

7m 30m

P
o

w
e

r 
(U

) 

Native

Invasive

Distance (meters) 
of Speaker from Microphone 

Invasive grasses increase tone degradation 

0

5

10

15

20

25

7m, 0.5m 7m, 2m 30m, 0.5m 30m, 2m

Unburned

Burned


