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Abstract

The mining industry is an important source of noise for wildlife, and the eastern blue-tongued (EBT) lizard (Tiliqua scincoides) is an
Australian animal that may be impacted. We analysed the behaviour of nine EBT lizards during and after exposure for 5 s to one of
five combinations of mining machinery noise frequency and amplitude (frequency <  or > 2  kHz, low [60–65 dB (A)] and high
[70–75 dB (A)] amplitude, or a control treatment). Following exposure, lizards could leave the test chamber and enter an escape
chamber, which led into a small hiding chamber. Chambers were monitored for 15 min after initial exposure. In the test chamber,
lizards exposed to high frequency, high amplitude noise spent more time freezing, a typical stress response in reptiles, when compared
with animals in all the other treatments. This was especially the case for lizards exposed to high frequency noise. In the hiding
chamber, high frequency noise at high amplitudes decreased durations of head positioning to the right and downwards, suggesting a
lateralised fear reaction, but decreased standing and freezing behaviours. We hypothesise that lizards have lateralised behaviour
reactions to mining noise, with high frequency, high amplitude noise being the most detrimental. Our results demonstrate that acute
exposure to mining noise had negative effects on EBT lizards’ behaviour and welfare, which may suggest a threat for lizards experi-
encing chronic mining noise in the wild, making the study of mining machinery noise in situ a research priority. 

Keywords: animal welfare, anthropogenic noise, eastern blue-tongued lizard, lateralisation, mining noise, sound mimicking

Introduction 
Anthropogenic activities are an important source of acoustic
noise for wildlife (Pijanowski et al 2011). Such noise has
been acknowledged as a major stressor with the capability
to mask and alter calls between conspecifics, hamper the
detection of predators, change the hearing thresholds of
individuals and alter animals’ distribution (Blickley &
Patricelli 2010). At the same time, noise exposure has
negative physiological effects on animals, including hearing
impairment and deafness, disrupted responses of the hypo-
thalamic-pituitary-adrenal axis, reproductive problems and
immunosuppression (Kight & Swaddle 2011). 
In Australia, mining is a widespread industry that has a
potential impact on wildlife. Open-cast mining is commonly
used as a method of mineral extraction (Britt et al 2014),
creating environmental noise pollution (Haigh 1993; Tripathy
1999). There have been few analyses of mining noise
frequency spectrums and amplitudes at a distance to test their
impact on wildlife, despite a possible influence on animal
populations and their welfare being recognised (Armstrong
2010; Saha & Padhy 2011). Studies that have analysed mining

noise as a human workplace hazard have revealed that low
frequencies, usually below 2 kHz, are dominant and energetic,
as they exist in many other anthropogenic noises
(Slabbekoorn & Peet 2003; Barber et al 2011). Machinery
used in open-cast mining and rock crushing emits most energy
at low frequencies, with dumper trucks having the lowest
frequency (0.25–0.5 kHz) and cooling fans from bulldozers
the highest (0.3–3.5 kHz) (Vardhan et al 2005). However,
even though frequencies below 2 kHz predominate, mining
noise does have a broad frequency range. Some special
machines, such as diamond-cutters, generate dominant
frequencies between 2 and 4 kHz (Pal et al 2006), with a
dominant frequency range of 3.16 to 8 kHz (Peng et al 2010).
The amplitude of mining noise in situ can reach 90 to
110 dB (A) (Mohapatra & Goswami 2012; Ahmad et al
2014). In commercial and residential areas located close to
mining sites, noise amplitudes have been reported to reach
89 and 67 dB (A), respectively (Mohapatra & Goswami
2012). These levels are similar to measurements near a
rock-crushing facility, which is operationally similar to
open-cast mining, with measurements of 86 (± 0.42) dB (A)
in a forest between 0 and 500 m from the noise source and
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