
CONTROL OF BIRDIIFE AT AUSTRATIAN AIRFIELDS
The presence of birdlife at airports has been a

constant source of danger-particularly since the
introduction of jet aircraft.

A series of papers on gulls and other birds
inhabiting airflelds was prepared by CSIRO wild-
life Research Officers and appeared in the "CSIRO

wildlife Research", Vol. 14, No.2, in December,
1969.

Two of these papers were reprinted in S.W A.N S.,
Vol 1, No. 1. The third pa.per is published below.

PAPER 3-ORANGE RUN.
WAY LIGHTS REDUCE
BIRD.STRIKE DAMAGE

By G. F. VaII Tets, W. J. M. Vestjens and E. Slater

, SUMMARY
Insects and spiders which congregate at night

around runway lights on airf lelds form an attrac-
tive food source. and thus draw a wide variety
of birds and bats into the fl ight paths of air-
claft. Aircraft can be severely damaged when
they strike birds or bats. If the number of
insects and spiders which are concentrated by
Iunway Iighting could be substantiauy reduced,
presumably the frequency of this type of damage
to aircraft would also be reduced.

It was found that orange light which excluded
wavelengths shorter that 530 mp attracted iewer
insects and spiders by weight than white l ight
of equal visibil i ty to humans with normal vision.
A Ieduction of 92 per cent. was achieved with a
Pyrex orange runway light lens, formerly in
general use in Australia but now replaced by a
variety of white tenses to conform to speciflca-
tlons oi the International Civil Aviation Organi-
zatron.

There  are  s t rong ind ica l ions  lha l  thesP spec i -
flcaiions should be amended in the interest of
aviation safety to ensure that as many of the
short wavelengths as possible are excluded from
signal l ights, and that crange should be the colour
for tl're main runway lights.

I. INTRODUCTION
FIom time to time aircraft are severely dam-

aged when they strike birds and bats at high
speeds. Birds and bats picked up from the run-
ways of airf lelds throughout Australia, after they
were either struck by an aircraft or shot when
attempts were made to disperse flocks, were for-
walded to the CSIRO Division of Wildlife Re-
search for examination. Two-thirds of over 200
full stomach: were found tf, contaln mainly
insects and spiders.

There are two methods in general use com-
mercially to overcome problems caused by con-
cerrtrations of insects around lights. One is to
aitract insects to an ultraviolet l ight near an
electl ic grid which destroys them by burning.
Another meihod is to use orange instead of white
iights and thus concentrate fewer insects.

During November and December 1967, at Tin-
dal R,.A.A.F. Base near Katherine, N.T., amounts
of insects and spiders concentrated by white and
by orange runway lights were compared, During
March and April 1968, amounts of insects and
spiders concentrated by l ight screened by three
different orange fl l ters and by white and by ultra-
violet l ights were compared at the Gungahlin
Research Station of the CSIRO Division of Wild-
l ife Research, Canberra. The results and their
plactical implications for aviation safety are
presented below.

II. METHODS
(^) Erqeriment at Tind,a]

The airf i.eld at Tindal had a single sealed run-
way with 79 white runway lights 200 feet apart,
dowr'I both sides and 4 green lights at each end.
The edges of aircraft parking areas were indi-
cated by orange lights. Blue taxi-way l ights
wer:e not present at the time of the experiment.
A wind-sock was il luminated by four white l ights
above it. The white runway lights and the
green end-of-runway lights were connected to the
same circuit. The wind-sock l ights and the
or:ange parking l ights were on other circuits. The
airfleld area around the runway and taxi-ways
consisted of red and black soils with a l ime-
stone substrate. The surface had been graded
bare. Around the airneld was flat wooded country
with some irregular clearings to accommodate
airfield buildings and installations.

The experiment started at dusk on November
30 and ended durir ' lg the morning of December
20, 1967. The 20 nights involved are referred to
as nights 1-20. On the uneven-numbered nights
the runway lights were all white and on the
even-numbered nights they were all orange.

The orange colour was achieved by i l lserting
an orange fl l ter, Strand Electdc cinemoid No. 5,
between a white airf i.eld-type l ight bulb (12V,
48w) ancl the outer glass cover of each runway
light. The current of the runway lighi circuit
was adiusted to 5.8 A for white and 6.6 A for

orange light so they would be equally visible to
humans with normal vision.

The green end-of-runway lights, being on the
same circuit as the runway lights, were brighter
and bluer on orange nights than on white nights.
The two conditions of the green lights are refer-
red to as high and low green. The orange park-

ing l ights and the wind-sock l ights were at the
same intensity on all 20 nights. The lights were
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temperature, wind, and other climatic factors.
To compare the data for the catches of the various
lights they were grouped for each night as
follows:

(1) four runway lights (a.-d) and
trap at Tindal;

(2) two end-of-runway lights (e, f)
l ight trap at Tindal;

the light

and the

(3)  cne wh i te  and th ree  orange l igh ts  a . t
Gungahlin; and

(4) one white and one ultraviolet l ight at
Gungahlin.

Within each group the weights of the catches
were converted by angular transformation to
arcsin \/ percentage of the total catch for the
group. Comparisons oi these conversions and
convelsion of the means back to percentages gave
the following information:-

(1 )  Orange (C inemoid  No.5)  runway l igh ts
attracted 2'l -43 per cent. less insects and spiders
than white runway lights at Tindal. This difier-
ence is signiflcant at the 99 per cent. level
according to Student's t-test.

(2) The catches of the l ight trap, the white
runway lights, and the hlgh- and low-intensity
green end-of-runway lights at Tindal were not
signiflcantly different, although high green did
catch more than low green.

(3) Orange (Cinemoid No. 5 and Kodak No. 22)
lights attracted 48-81 per cent. less insects and
spiders than white l ight at Gungahlin. These
difierences are signiflcant at ihe 99 per cent. level.
There were no signiflcant dif ierences in the
attractiveness to insects and spiders of I ight
fl l tered by Cinemoid No. 5 and Kodak No. 22.

(4) Orange (Pyrex) Iight attracted 92 per cent.
less insects and spiders than white l ight,60 per
cent. fewer than orange (Kodak No. 22), a"nd 61
per cent. Iess than orange (Cinemoid No. 5).
These difierences are signiflcant at the 99 per
cent. level and may be due to the relatively high
intensity of the yellow band at about 590 mp in the
emission spectrum of Pyrex orange.

(5) Ultraviolet l ight aitracted 38 per cent. more
insects and spiders than white l ight but this
difference is only signif,cant at the 90 per cent.
level.

(b) Kind,s oJ Spiders and. Insects Concentrated b?J
Lights at Night

There were no major qualitative differences in
the occuuence of spiders and insects attracted by
lights of dif ierent colour and green lights of
dif ierent intensity.

(c) Kinds oJ InsectiDorous Bird's a?xd Bats thtLt
F requent Austra'Lio.n Airfr 'etds

Seed-eating birds, pigeons, parrots, and fi.nches
were present in large numbers around the airf leld
at Tindal, but spent l i tt le t ime on it because of
the scarcity of vegetation and, consequently,
of food for them. Nevertheless, it was visited at
times by a wide variety and large numbers of

insect-eating bilds. Sometimes these birds came
to feed on back-swimmers, Notonectidae, which
landed at night on wet pavements including those
of the runway, taxi-ways, and parking areas.
Occasionally the birds came onto the airf leld to
feed on insects knocked out of the sky by a sudden
tropical downpour. Usually they appeared to be
feeding on insects a,nd spiders concentrated by the
airneld l ighting at night and sti l l  present in the
morning. Oriental dotterels and Australian pra-
tincoles were seen feeding around the runway
Iighting at night. In the morning when the orange
runway light f l l ters were being changed and the
insect and spider catches were being collected,
these bird species were seen feeding on the runway;
black kite, whistl ing kite, brown falcon, Oriental
dotterel, Mongolian dotterel, greenshank, Austra-
l ian pratincole, and black-faced woodswallow.

The average total daily weight (6 lb.) of aU
birds seen feeding on the runway at that t ime of
day is of the same order of magnitude as the
estimated welght (4.1b.) of the nightly average of
insects and spiders concentrated around the run-
way and end-of-runway lights. This is more than
ample food for these birds provided it is sti l l
accessible to them at that t ime. Not included .in
the weight of birds were the thousands of Oriental
pratincoles which roosted at night on the airf leld.
'fhese short-legged birds normally feed like swifts
on the wing on flying insects at the edges of
troFical cyclones. At night they roosted on areas
devoid of vegetation, e.9., large clay pans and air-
f lelds. A few, not more than 20 Oriental pratin-
coles were seen during the morning feeding on
the runway together with Australian pratincoles
and Oriental dotterels. They appeared clumsy at
foraging on the ground in comparison with the
other two species which have much longer legs.
The other insectivorous birds seen during the
morning on the airf ield probably also obtained
most of their food elsev/here, but they were pre-
sent in the area and could take advantage of any
temporary source available to them on the airf leld.

At Darwin, Townsvil le, Cairns, and Mackay air-
craft haye struck southern stone-curlews (av.wt.
U lb.) at night. The presence of these nocturnal
and mainly insectivorous birds among those struck
by aircraft and sent to Canberra for identif lcation
and autopsy provided the f,rst clue that the air-
f ield l ighting might be providing food for at least
some of the birds that are damaging aircraft.

It should be realized that some of the larger
birds, besides feeding directly on spiders and
insects around the l ights, may also feed on some
of the smaller insectivorous animals including
frogs, l izards, snakes, and small birds which forage
around the l ights. For example, at Cairns, Towns-
vil le, and Mackay the introduced calre toad,
Bulo marinus, is a major l ink in this food chain.
Even large birds which are struck by aircraft can
provide food for other birds. While the mantids
and ants feed on other insects around the l ights,
they also provide, directly and indirectly, food for'
birds.
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