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MIGROWAVES VS. BIRDS ~ A NEW APPROACH TO
THE BIRD HAZARD PROBLEM IN AVIATION

The problem of dispersing birds from the flight paths ef

present day high speed alreraft has reached serious proportions.
Mlcrovave radiation at certain intensities has been found to have
a profound effect on bird behaviour. Experiments are dbeing con-
ducted to determine the physiologleal mechanisms involved with a
view, ultimately, to designing the microwave field to have the
greatest posslble effect for the least expenditure of power. Some
of the findings end their implications are as follows:
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Birda exposed to pulsed X-band and Xu-band microvave
fields in the "alightly thermel" range {20 ~ 50 mW/cm<)
respend with an escape or avoldance resction within a
few seconda of the onaet of radiation. Birds tested
were chickens (0ld English Games, leghorns) pigeona and
seagulis (Ringbill).

Birds exposed to a CW micrownve field of "slightly
thermal™ Intensity registered no specific resction
until they had been exposed for several minutes. The
eama effect was observed fo~ infra-red radiation.

Different reactions were obtsined with pulsed microwaves
depending on the part of the animal irradiated. When
irradiated from above a clear distinction has been ob-
served between the distal dorsal end tail regions of

-the bird,and the head, and (e neck to proximal dorsal

regions.” Little or no reac:ion apparmt when bird

" irrsdiated from below.
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4« Tests on the micrownve absorptive and shislding
properties of feathers stripped from chickons,
pigeons and pgulls showed no sensible absorption
of mierowave energy.

5+ Tests on intact chickens shielded mo that only
the tal) feathers were exposed to the pulsed
microwave fisld revealed an intense escape resction.

6. Follow-up tests on the plezo-electrie properties
of chlcken feathers revesled complex vibration
modes of the quill when r feather is subjected
to an alternating electriec stress. {(Paper forward
for publieation) - :

7. Tests to determine the interaction of a microwave
field with the vestibulocochlear apparatus of a
chicken were conducted by systematically sectioning
the appropriate cranial nerves. The results sug-
gested that although interference does occur it is
not a major contributing factor. -

8. Tests conducted on the threshold and velocity cha-
racteristics of igolated sclatic nerve (rana cates-
biana) exposed to pulsed and OW microwave fields
revealed no sensible change over a period of minutes.
(This finding has been corroborated bty other invea~
tigators). The implication is that microwaves do not
interact with the axonal processes of peripheral
nerves, However, an investigator in Japan has very
recently shown that the firing patterns of intact
peripheral nerves san be influenced by X-band re-
diation. '

9+« Tests to determine the changes in feeding behaviour

that can be effected Ly radiating their feed con~
talner revealed that chickens quickiy leam to
avold a radiated area. Thers was also strong
evidence to suggest that the birds became condi-
toned to stay away from that area even when the
mierowave field is removed for a period of days.
{Paper forvard for publication). '

Present research is concentrated on & systematio exploration
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of Noa 4 =~ 9 over a wider range of mierowave frequencies, pulse repetition
rates, pulse widths ete. This work is being conducted in oslose colla-
boratios with the Department of Anatomy of Queer's University.
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(Reprivied from Nnowee, Vi, 218, No. 5120, p. 1139 omly,
December 16, 1967

Non-thermal Effects of Microwave
Radiation on Birds

MiCROWAVE radiation produres both therma) and s
" thormat offoets in biolegical systernat-®.  Tho thermal
effoct is manifestnd a8 rise in ternporatura of the
aradiatod aystom and is accomponicd by physinlogient
rnsponscs deponding on the itensity and duration of the
fieid.  Nou-thormal offoets ure manifosted as chnnges i
valludar motubalism eaiged by both resonance ehgorprion
and inducod EMTFs and, whon neurs! struciures are
invelved. Res ofton aceomprniod by a specific bohavioural
rosponeo. An important differonce butween thermal and
non-thormal offects iy in the mattar of Lime sealo. Chickeong
expisod to n “sightly thermal” microwave field (20-50
mW/lem?) respond with an sweaps of avoidanece roaction
withm r fow seeonds of the ansnt of radiation?.

Tho rapidity anid compelling naturs of thia ronction Yed
us o IvesHigRL 1aisrowsves in relntion $6 the bird strike
problam which is wow reaching serious proportioms in
rirline operntions.  Bxporiments are being condinied to
datormine the offoctivonoss of microwave radiation as o
means of detorring bisde from foeding in tha vicinity of
HrPOrt FunwRys wnd of dixpersing birds from conumercinl
flight, lanes. '

The physiologicul norrelates of this bohavieural pastorn
have boen etudicd to develap the rschpo reaction further
snd to detormine the most offeckive form of mperowsn
field.  Experimenis were conduetod on threo species of
chickens using & 0-3 Gafs microwave generator punlsed ot
448 popae with o prdes width of 2.3 wsne,  Tonk power
inbo the horn antenun iz #4 kW and the Wvorage powar is
sorrospondingly 80 W, The fiold intensity in the enlibrated
“test sugo at o love! 8 in. shove bho floor in aet at 46 mW fom®
{averngn volue).

Tho genoral pattonn of behaviour of both young and
fully grown ebickgns in the teet, engo in 68 follows, At the
onaet of radiation the wing outside the fisld of radiation
becomen collapecd and tho opposite wing is oxtonded. A
similor phenomenon ig observed with the lege. The
chickens incline their hends so that the eye closest to the
fBeld of radiation is orionted to the ficld snd the angithal
uxig of the haad is kopt in line with the approprioto axis
of the body, The bird turne down to the outaido of the
flold following this axis of the body. It im apparont that
in this turning reaction tho outer side of the animal s
paralysed and on resching the ficor of the cage tho reaction
ie. manifested by incrossed extensor reaction of the inner
(flold) side and the head is turned to face the centre of
the fisld. : '



On ocensions this pattorn of bohavionr has not oceurred
snd the following obeorvations have boen made. It seoms
that some animals prosent o hyporactive side. When these
animals are rediatod with the weak side facing the centro
of tho field they rapidly oriont thomsclves to prosent the
strong or hyperactive side to the field. The previously
doscribod bohavioursl pattern then ensues. Some birds
are excited at or bofore the time of radiation becauss of
vuiside inffuonces, for exnrnpte, handling, change of cage.
". These animals continue to bo excited and at the onant of
rodiation move along the finld 50 thab one sids of the head
and body will be altornately outside and inside the Reld.
Chickens in these couditions either reach a terminal
state in the exporiment by remaining quist for a few
seconds and thon collapsing to the corresponding side, or
in their agitation initinte flight.

During all these oxporimentsd procedures we lave
obssrved thet difforent roactions can be obtained from s
bird depending on which surface is irradisted, Vory
little ur no reaction ie dotected if the bird ia irradiatod
from below, thereby nffocting its ventral surface. When
irradiatod from above, however, a oloar distinction has
boen observed betwsen the distel daread and tail regions
of the animal and the head, and the neck to proximal
darsal rogions. I tho irst case, an excitatory effect is
abtuined which can lead to the animal changing position
ot flying. The second chuc usually onds in a collapeing
acdion an praviously described,
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