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ABSTRACT: While there is recognitionworldwidefor the need to assessthe influenceof noise on animals,both in tenns of ecological
disturbancein the wild,and effectson stressorproductivityof dornesticatedanirnals,limitedresearchhas beenundertakenin thesefields.
The paperpresentsan overviewof thisresearchactivityandthe contcxtsin whichit hasbeencarriedout.Muchof the literaturedealswith
thc impactof militaryactivities,seismicand otherexplorationactivities,and transport. The paper identifiesrelevantAustralianworkin
the field and identifiessomelimitationin currentworkand avenuesforfu rtherrcsearch.

1. INTRODUCTION
The effects of noise on humans have long been recognised. In
contrast, the effect of noise as a stressor for wildlife and for
captive/domesticated animals has received far less attention
[I]. Animals depend on acoustic stimuli for communication,
navigation, mating and foraging functions. Research into the
effects of noise on these functions, and the effects of noise on
overall disturbance to the individual animal, the habitat and
the ecosystem in which they reside, is important for wildlife
management, formanagementofantbropofaunal conflict in
areas such as tourism and aviation, and for sustaining or
maximising animal productivity. Research into the effects of
noise on animals has also been undertaken for the purpose of
extrapolating the results to humans, particularly within a
health context.

This brief article provides a sketch of the body of research
activity in this field, illustrates the different categories of
research undertaken, introduces the reader to the published
Australian work in this field, and some work in progress.

Most of the work on noise and animals can be placed
within the four broad research methodologies shown in
TableI, These methodologies include studies based on field
observations, and both field-based and laboratory-based
experiments. Much of the literature reports research based on
field observations, and while this has provided valuable
insights, the absence of any 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.
Field experiments, controlling the stimulus, and/or making
detailed measures of response, are extremely difficult to
conduct, and this presumably explains their paucity in the
literature. 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 discussed below. The fourth category, in Table I,
while not measuring effect, provides critical baseline studies
of natural acoustic environments in which organisms live and

against which measures of intrusive human generated noise
can be assessed. For example, Cato [2,3] has made significant
contributions to the understanding of the acoustic
characteristics of the marine habitat near Australian waters.
His studies provide a setting within which biological effects of
marine acoustical disturbance can be addressed.

Table!. Researchmethodologies

RESEARCH POTENTIAL
METHODOLOGY EXPERIMENTAL

TREATMENTS

Baseline acoustic
studies

2. CONTEXT AND MANAGEMENT
IMPLICATIONS

Research into the effects of noise on animals has been in two
major contexts: animals in the wild, and captive/domestic
animals. Table 2 indicates the scope and areas of management
implication within each of these contexts, and cites
representative research studies. The examples in Table 2 are
by no means a comprehensive survey of the literature, but
provide at least a starting point for readers interested in
particular situations. Australian studies are indicated in Table 2.

Research on the effects of noise on wildlife (and to some
extent on captive/domestic animals) needs to be undertaken
within a theoretical framework of the ecology of disturbance
of animals as illustrated in Figure I [40]. This framework
incorporates various existing ecological models for concepts
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'The authorsoonducted a comprehens ive sea«: h of publ ished
literat ure in preparing Ihis pape r -but the cooc lusion is that
there is sparse Australian work in this field . Two published
examples offi eld research, unoemarine (McCauley, 1994) and
theotherretTeSlria l (Brnwn, 1990),providegood cxamples of
work contributm g tc an understanding of the significance of
noise as ecological disturbance and these are summarised
belc..... ln add ition tothcse examp lesof field rc«earch. hrief
re ference is madeto some Australi an laboratory work on noise
and its inn uence on an ima l phys iology, and 10 some
IUIpublished work and to work in prog rcss.

The sfUdyby McCau ley (19] was carricdout ua reviewol
the impact of oil and gas exploration, pan ieularly seismic
surveys and its implications lor marine habita ts . This SlUdyis
interesting and such comprehensive investigations are rare in
the literature. Various features of this study make il a
significant conlribulion to Ihis field of research, McCau ley
( 19J provides a thoro ugh document ation o f the ambient noise
in marine habitats of Australia comprising both bio logical
(e.g . invertebrate s, fish and marine mam mals) and non
biological sources (e.g. marine transport ooise , wind, rain and
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eatthq uakes). In the context of the ecol"l!:yof distllrbancc:(40]
thcsc: data providea descriptionofthcacoL1.'i tic habilat
characteri stics. He then reviews the potential disturbance
~haractcristics, seis mic s urvey sounds, and goes on to
comprehensively dncwn ent thc characteristics of marine
organ isms ~nd their various li fe- h istory strateg ies wh ich make

them more susceptible to impacts res ulting from noise
exposure, and reviews the pat hological and hehaviourul effects
of seismic exploration noi se amon g the various taxa
McCaulcy [19) defines various zones of inlluenee of marine
acoustic disturba nce that include audibility, ma sking ,
h<:havioural respon se, avoi dance. pathological effects and
lethal effects. A zone refers to the radius from a point source
within which organism s exposed are susceptible to a cenai n
effect. Under each of these zones he addresses the dfecb on
variousmarine fauna andidentifiC!luiSling gapsinlhe
knol,"ledge. He also ran ks the sign ificance provid ing a
framework for the effects of noise as ecological disturbanc e,
and p~nts the long term implicatiOfL~ ofsei.mtic explora tory
aclivity and a template to 3.'iSCSS noise effects in marine
hat>1tats

The stttdy by Brown 18] was carried out 10assess potential
impact of aircraft noise on seabirds . Almost all stud ies prior 10
Brown [8] wen: underta ken on birds that had prior exposure.
thereby introdocing thc potential issue of habituation to noise
stimuli. Furthermore a majority of these studies used stimuli
that were either part ially con trolled [5, 27, 41] or used only
gross measure of response to assess the impacts of such
stimuli [5,7. 18]
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Research by Brown [9) provides a baseline study on
influeoce of airo::raftnoise on a seabird colony that had no
prio r exposure . Care was taken to present D contro lled, but
variable. stimulus 10 test for habituation effects, and to
measure a range of behaviouralr espollSCS. Details of the study
are summariscd in Table 3.

This study brough t to light key factors that further research
in this field must observe:

a) The acoustical stimul us to which the organism is exposed
has to be conrrohed/ measured

b) Observ ations or response have 10 be recorded on film to
capl ure a hierarchy of responses (direct meas ures or
physiological response , for which equipment is now
available. would bepreferred )

c) Baseline information on previous ly undi stu rbed
individuals or colo nies is required to a-artain the
significance of lmbituat ioo TOnoiseexposure

d) Research needs to be directed at <UcerTaining the
ecological oonsequenccs of animal eKJIOSure.

Other Austra lian work [29. 30, 3 1,3 2] has beendirecte d at
the use of sound to scare wild animals away from primary
productionactiviti". This is pan of aconsilk'rn blebodyof
worldwide literature [28, 33] on this commercially rclevant
topic. The work is directed primarily at birds feeding on
agri culture and aquaculture produce.

The Hu man Impact Resea rch Progra m, within the
Australian Antarctic Division, current ly has work in progress
to quanti ty the effect of helicopter noise on Antarctic wildl ife
1M. Giese pers.com ). The experimental work has been
conducted over two field sea-sons IVith wildlife respon ses
measured by vidC'Olaping changes in anima l behaviour and by
ulilising a range of phys iological monitors .

Thert\'~ literaturealiCI includedreports ofa wildlife

incide Rt on an Ausrral ian sub- Antarrti c islands wI1i~h could
relate 10 an aircnft noise stimulus. ROlDlSel-ell and Binns [16)
and Woodsd al 117] reported Ille discovery of approxima tely
7000 dead penguins at Lusitania Bay. Macqnarie Island in
1990 The mass dea th:!! this breed ing colony of kin g
penguins (AptenodytC'S patagonieus) result o f
asphyxiation probably resulting from stampede 'Ibe se
aut hOR hste d po ten tial ca uses of the stampede to he
harassmen t by natural enem ies. seismic activit ies, unusual
\Wather events or anthropogen ic disturbance. However, the
overflig ht of an aircra n flying to the Austra lian National
Antarct ic Research Expedition s station, which was known to
have occurred before the discove ry of the stampede deaths,
was specujatcd to be the most likely cause of this event . As
these reports were based entirely on field observations after
the discovery of the dead birds. and after post mortem
exammauo n, it must be emphas ised that the cause of
disturban ce must remain specufanve. However, the authors
still advise caution in allowing aircra ft to approach breeding
colonies thaI have had no prior exposu re.

Tbere has beensome Australi an laboratory '11m .Kiernan
and e ranne)' [37] examined the inlluence of an immediate-
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startle snmelue on the frec,ing n:. I'vnllt in Wi, tU TaIS und er
Jabor.llOl)' wnditions. They found lhat a oontrol kd sta rtle
stimul~ o f 117dB (SP L. 2OmPa) amidst a ~kground of
whit e no i", (7OdR Sr L, 2OmPa ) fo r 60s failed 10 el ic it
fre ez ing responses. Robcn ilOn and And enoo [n) exam ined
!he cochlear modulalion of d ie drafening d fe<.:Uof loud sound
inguineapigs.Theob~iv<:ofthlistudy .. -as lo prov ide an
und erstand ing o{ cross cochlellr pa lh",'a)'1 in Ma rinI
physiolOS)' and a l obsc:qur nl o:ll.llllpola lion O{IM res ults 10
physiological eff r('ls o{ OOiK on humanhearin, . Within ee
t:beoreticalframr.Mwlr.ofdi~.thnc:~inadlftsslbe

effect of a haurd 00 1 of the oonlexl of lhe target orpnisms'
habi tal . Howe ver. lhe y potenl ially provid e insight into
IOIerance 1rveb and be~oo~l l'QpoIIKIlO acouslie srimul i

andinlOpltmlwrrsporueilllhellli\d,lhougbthit lll..,notlhe
imtnedIatr ot,eeti-'Cof 1M uudin.

4. C0 1\iCLUSIONS
The review o{ tIle !iterah.lTe indicak1 that AINnIIlIl "'OfI;. in
Ihis;an::aisspaneand sroradic;llhoo,h clo$eexantmllion of
the I'Ckrrocn cited by McCauley (lq J 5lIggftU Wt~ is
considtnhk illforma tiorl ..... ilable in unpublished documenIs
and govnnrnmt 1'l:JMU). Muc h of the li\Cnlh.lte deals wi th !he
impact o f rniliUr)" adi-. 'illcs . seismICand 0Ihcrapkntion
activities and the in~ of~ ecee, Inn UomOe' of
no ise on the effect o f teue..lria[ animall i. re la livel y
IITIM.plored.A study is KqUired for ICITntJiaI habitat$..dealing
lIIith amme.. IlOtse IeveI1 and acoustic chanctaistK:s of
terresb'ill fau na and poIenl;a1 r~ses 10 K OUStlC

dil'lurbancc _HIJlOIl'e\'CI".lhesrnallcrll't'Uoftrlll:5trial habiWs.
andlhehmned dlstnbulio" ofp~slyundisturt>Nregions.

makc:s AIChbasehnestudicsdiff~u1t

DitrlCl.lhin mrqllic.iltlioao f Irx~b mto effects of noi se
on animals is KCCIllUaied by the use of lIIlComrolled snmuh
and Ihc:rrlell-WTmICIII o f IlroM r"polI,", Thoughno;:h studies
are usefu l as pikn. crit ical namination of a particular
n:spoIIIClOaPft'-de(lTled stimu lI/..' is vita l fur li.dun: noi~
TI"IOINgernCQ(. Intmllliona lly. \-ery f~ studi es in thi ~ fie ld
ha\ edesigncdexpcTimcnlJ ....ith a level o f precision thaI can
identify a lhres hold iIIimlllU$above....hich the WiCl aninu l is
likcly to upaXnce dClrirrlelllal e ffects. Hlib ilUalion to ooise
cou ld ena ble aninuls to increase IOIerano:e hUl. ill WIth
humanll, anecdotal evidence of hallit Ulllion is inade quat e, and
will need 10 be prrwcn by approptiale studie s. TIle influence of
habituation. andO\'C~n lokranceloacousllcdlsturbancc,arI!

areu that require furth er invesliplioll
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Matrix Industries Pry. Ltd. patented wall ties
provide structural support while reducing
transmission of structure bome vibrations.
Resilient mounting systems are available for
all masonry and plasterboard walls and
lightweight floating floors.

Matrix Industries products are reducing
noise in studios and theatres throughout
Australia

Enqul,M and5ale.

MATRIX INDUSTRIES PTY LTD
3 RICHAR DSON STREET, TAREE NSW 2430

PH/FAX: (02) 6552 2206
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