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PART 1 - PLENARY SESSION

Overview of Research on the

Effects of Noise on Wildlife
Professor Lex Brown
School of Environmental Planning
Griffith University, Brisbane 4111
Australia

It is widely acknowledged that there is need to assess 
the influence of noise on animals, but overall, there has 
been relatively limited research undertaken in these 
fields; and the scientific evidence addressing the issue of 
human noise and wildlife is still rather meagre.  This 
paper provides an overview of this research activity, and 
the contexts and management areas in which it has 
been carried out.  It illustrates different categories of 
research undertaken and identifies some limitation in 
current work and avenues for further research.

The effect of noise on humans has been the subject of
quite extensive research for much of the twentieth 
century.  There is now a reasonable knowledge of its
damaging effect on human hearing at high energy 
levels, and its effects on human sleep, on human 
communication, and on human mental activities and
well being at lower energy levels.  Noise, to humans,
is recognised as a stressor, and considerable effort has
gone into quantification of the relationship between
noise levels and human stress, and determination of
what might be “safe” levels in different settings.  In
contrast, the effect of noise as a stressor for wildlife
and for captive/domesticated animals has received far
less attention (Radle, 1998).  Research into the effects
of noise on disturbance to individual animals, their
habitat and the ecosystems in which they reside, is
required to determine “safe” levels of exposure to pro-
tect wildlife values, for management of anthropofaunal
conflict and for sustaining animal productivity.

Research into the effects of noise on animals has 
been in two situations: animals in the wild and
captive/domestic animals, and this paper concerns the
effects of noise in the wild.  Much of this research
deals with the impact of the noise from military 
ctivities on wildlife, particularly low-level aircraft 
overflights, sonic booms and helicopter movements.
Another focus of research has been the impact of
exploration and exploitation of mineral resources
including marine and land-based seismic activities,
transport of both people and materials from mines and
oilrigs, and the mining operations themselves.  This is
not surprising given that both military and mining oper-
ations tend to occur in areas remote from major areas
of population activities where wildlife has previously
suffered little disturbance, and both are associated with
high levels of noise, often explosive in nature.
Increasingly, tourism operations are using scenic flights
by light, fixed-wing aircraft and helicopters over remote
areas, require the use of off-road vehicles for remote
access, or focus on viewing concentrations of wildlife –
whale watching or Antarctic tourism are examples –
and research has been directed at the effects of these
activities on wildlife.  In some instances research activi-
ties themselves, as in the use of helicopters for wildlife
surveys, or projects such as the Acoustic Thermometry
of Ocean Climate program that involves creation of
underwater acoustic signals for climate change
research, have been the sources of noise and have
prompted related studies of their effect on animals.

10 )))



Noise from all forms of motorised transport has also
been the subject of some studies.  In addition to noise
causing unwanted effects, there is also considerable
literature on the use of noise to deliberately haze wild
animals –primarily for the protection of human safety
at airports and the protection of crop production by the
use of bird and animal scares.

To a large extent, much of the research has been
uneven and uncoordinated, with most of the funding
being directed at specific situations, particularly military
situations, or reported with respect to the impacts of
development projects, and often in the grey literature
of government contract reports or environmental
impact statements.  While there has been some very
good work conducted by individual researchers, one
would have to conclude that we have barely scratched
the surface in our understanding of the effect of noise
on wildlife. Larkin (1996) in a recent review of the
effect of military noise on wildlife has observed that,
Research is hampered by a preponderance of small,
disconnected, anecdotal or correlational studies as
opposed to coherent programs of controlled experi-
ments …  Comparability among studies is complicated 
by terms lacking generally-accepted definitions 
(e.g. “disturbance”) and by species difference.

How does noise affect wildlife?  Put simply, animals
depend on acoustic signals in nature for a wide range
of essential functions: for communication, for 
navigation, for mating, for nurturing, for detection of
predators, and for foraging functions.  There are some
measurements of off-road vehicle noise impairing the
hearing of small desert animals, but this is probably
not common.  More importantly, noise can mask these
natural acoustical signals and can impair satisfactory
performance in any of these functions.  To assess if
masking may occur, one needs information on the
hearing capabilities of the particular species 
investigated, good details of the frequency spectrum,
the level and the temporal variation of the intruding
noise, similar detail of the natural acoustic signals that
need to be detected, and reliable measurement of the 
natural background sound levels on which the signals
to be detected are superimposed (wind in trees,
waves, biological background levels etc).  We lack
most of this information for most species and most

localities.  However, quite apart from its masking
effects, noise can be postulated as a stressor for 
animals, particularly where they cannot escape the
noise, say when bound to a location through their
breeding and nurturing activities, or where the whole
of their habitat range may be affected.

How are noise effects on wildlife measured?
Observations of the effect of noise on wildlife have
mostly been made in two ways: observation of specific
behavioural effects or observation of physiological
effects.  Behavioural responses have been measured in
terms of gross response – things such as trotting short
distances, walking around flapping wings, panic and
escape behaviours, temporarily abandoning nests or
young, or avoidance of specific areas.  Sometimes
these gross measures have been on the behaviour of
whole herds or colonies or schools, all birds being
flushed from a lake for example, or alternatively of
individual animals or pairs.  Other measures of 
behavioural response have been more subtle, things
such as head raising and body shifting, small alter-
ations in feeding patterns or similar, and these require
very detailed recording of individuals, usually by 
videotaping.  More recently, much research has
focussed on individual’s physiological response such an
increase in heart rate, changes in metabolism, 
temperature and hormone balance.  Many of these
have to be quite invasive, requiring capture and
release with potential strong experimenter effects, but
modern instrumentation allows remote assessment
using, for example, telemetric monitoring of heart rate
devices fitted to individuals or under eggs.

The presence, sometimes the absence, of behavioural
and physiological responses when exposed to noise,
has all been measured in different species in different
studies.  So what?  In some cases one can observe, in
others postulate, that the noise has the potential to
cause injury, energy loss through movement away from
noise source, decrease in food intake, habitat 
avoidance and abandonment, and reproductive loss.  If
birds are flushed by noise, eggs can be broken and
young exposed to injury and predators.  Young 
mammals have been trampled on avoidance of noise.
Some changes in mortality rates have been observed.  
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But overall our knowledge of noise as an ecological
disturbance is limited.

Research on the effects of noise on wildlife needs to
be undertaken within a theoretical framework of the
ecology of disturbance of animals (Hulsman, 1997).
Such a framework incorporates various existing 
ecological models for concepts such as tolerance,
range, niche, habitat and life-history strategies to 
provide a rigorous basis for the study of noise as 
ecological disturbance.  We need to define how the
complex disturbance characteristics of noise alter the
existing habitat of an organism and how well that new
habitat meets, or does not meet, that organisms’
requirements of the habitat.  To research what levels
might be “safe” for wildlife, not only must the dose of
the acoustic disturbance be fully understood e.g. nature
(type of noise – aircraft noise, etc.), intensity, spectral
frequency, duration, frequency of occurrence (how
often the target organism is exposed in a given
amount of time), predictability, combination with
another stimulus (e.g. visual stimuli), timing of 
exposure (time of day), but so too must the organisms’
characteristics e.g. tolerance level, physiological state,
timing (in terms of life-history stage exposed), powers
of dispersal and behaviour, etc. It is vital to note that
characteristics of the disturbance do not act 
independently of one another in producing an impact.
And while we are likely to be severely constrained in
what we can observe experimentally of an organism’s
response to noise exposure, in the long run, the critical
measures of wildlife response to noise disturbance are
the individual’s, colony’s, and the species’ chances of 
survival and reproduction as a result of the exposure to
the disturbance.  Does wildlife abandon territory or
have less reproduction success as a result of noise
exposure?  Some species have become threatened or
endangered because of loss of habitat, and further
relocation as a result of noise disturbance is not 
possible (National Parks Service, 1994).  Gathering such
extensive ecological information to determine safe
doses for all species, in all habitats, of interest is going
to be difficult to achieve.  Prudence is going to require
application of the precautionary principle in most 
management regimes.

Most of the studies on noise and animals can be
placed into categories: field observations, field-based
experiments and laboratory-based experiments.  In
addition, studies that attempt to describe the acoustic
baseline in natural environments are an important 
contribution to our understanding of the effect of noise
on wildlife, providing a base against which levels of
intruding noise can be assessed.  While I am unaware
of any reported studies, it is probable that traditional
knowledge can make a major contribution to our
understanding of the effects of noise on wildlife in
wilderness areas.

Two very important dimensions in these studies are
how the noise stimulus is measured and/or controlled
together with the range of the stimulus used, and how
the response of wildlife to the noise stimulus is
observed and measured.  In the past, much research
has used surrogate information to describe noise
events in field studies.  For example, noise exposure
was often measured at an observer location far
removed from the animal under study, or inferred from
the presence of flyovers.  Devices can now be worn by
animals, on collars or similar, that can monitor direct
animal exposure.

Much of the literature reports research based on field
observations, and while this has provided valuable
insights, the general absence of control over the
acoustic stimulus and little other than gross measures
of response (for example, observing gross fly off, or
observing “no visible response”) means that these
studies have little chance of replication.  These can be
improved by careful monitoring or modelling of the
exposures and by sophisticated recording and 
measurement of response.  Field experiments, 
controlling or simulating the stimulus, and/ or making
detailed measures of response, are quite difficult to
conduct, and this presumably explains their paucity in
the literature.  However, manipulation of the 
experimental stimulus provides the opportunity to
define the dose-response relationship for individual
species and the safe floor of noise exposure.  Both
field experiments and field observations may be 
conducted on naïve or chronically exposed animals to
provide an opportunity to assess the effects of 
habituation to noise stimuli.
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Laboratory experiments are far simpler, but of course
raise questions of applicability of their results in the
field, particularly given the complexity of the ecology
of disturbance.  Baseline studies, while not measuring
effect, provide critical information on natural acoustic
environments in which organisms live and against
which measures of intrusive human generated noise
can be assessed.  For example, McCauley [19] provides
a thorough documentation of the ambient noise in
marine habitats of Australia comprising both biological
(e.g. invertebrates, fish and marine mammals) and
non-biological sources (e.g. marine transport noise,
wind, rain and earthquakes).  In the context of the
ecology of disturbance [40] these data provide a
description of the acoustic habitat characteristics.  He
then reviews the potential disturbance characteristics,
seismic survey sounds, and goes on to 
comprehensively document the characteristics of
marine organisms and their various life-history 
strategies which make them more susceptible to
impacts resulting from noise exposure, and reviews the
pathological and behavioural effects of seismic 
exploration noise among the various taxa.  McCauley
[19] defines various zones of influence of marine
acoustic disturbance that include audibility, masking,
behavioural response, avoidance, pathological effects
and lethal effects.  A zone refers to the radius from a
point source within which organisms exposed are sus-
ceptible to a certain effect.  Under each of these zones
he addresses the effects on various marine fauna and
identifies existing gaps in the knowledge.  He also
ranks the significance providing a framework for the
effects of noise as ecological disturbance, and presents
the long term implications of seismic exploratory 
activity and a template to assess noise effects in
marine habitats.

Conclusions

There are many examples of excellent work regarding
the effects of noise on wildlife in which either 
behavioural responses or physiological response to
noise have been observed, measured, and in some
cases shown to be absent.  They contribute to our
understanding of the problem.

However, review of the literature indicates that, overall,
work in this area is still sparse and sporadic (and much
of the information is only available in unpublished 
documents and government reports).  Much of the 
literature deals with the impact of military activities,
seismic and other exploration activities and the 
influence of transport noise.

The use of uncontrolled stimuli and the measurement
of gross disturbance responses such as flushing or
escape accentuate difficulties in replication of research
into effects of noise on animals.  Though such studies
are useful as pilots, critical examination of a particular
response to a pre-defined stimulus is vital for future
noise management.  Both careful control over the 
stimulus and detailed measurement of response are
pre-requisites for investigation.

Very few studies in this field have designed 
experiments with a level of precision that can identify
a threshold stimulus below which the target animal is
unlikely to experience detrimental effects. 

Habituation to noise could enable animals to increase
tolerance but, as with humans, anecdotal evidence of
habituation is inadequate, and will need to be tested
by appropriate studies.  The influence of habituation,
and overall tolerance to acoustic disturbance, are areas
that require further investigation.

There is still an absence of understanding how
observed behavioural and physiological effects translate
into ecological consequences for wildlife. 
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Finally, the long-term effects of noise on wildlife are
unlikely to be revealed in the near future because of
the magnitude of the effort required.  In this area, 
perhaps, there is potential for use of traditional 
knowledge.  Given the difficulties of much of this
experimental work in wilderness areas, there must be
considerable opportunity for utilisation of traditional
knowledge on changes in the abundance, and changes
in the movement behaviour of wildlife to help assess
its disturbance by human sounds.

In addition to concern for wildlife in the presence of
noise, we also must be concerned with humans in
wilderness.  As Paul Matzner from the Nature Sounds
Society has pointed out, wilderness is an area that has
outstanding opportunities for solitude.  Auditory soli-
tude, or quietude, is an important component of
wilderness, and of wilderness management and, 
I would hazard a guess, maintenance of cultures.
Perhaps to some extent we can use “humans” as the
“management indicator species” for much 
management of the effects of noise on wildlife?
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