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mcnolrAvf,s vs. BIRDS - A l{E}' AI"RolcH m
ttc gIRD Mzqnt pncalnr trlt lw nTlori

the probletl ot dlspeloing birds frsrd the fllght palhs ef
present day htgh 6peed slrcrofi ttas !,eaehed sertrous proportlons.
l'Ecrovsve iadloiloB at oert&ln lntensltles has been found to have
! profq&d elfeet olr blrd behavlo!1i. Experfuients aro belng con-
ducted to detelinl,ne the phdrslologlcal ldecherilans lnvolved r.lth 6
vLsw, ultlEai€ly, to deslgnlag tbe r lcao$ave fleld to haw tbe
Sroat€st posslbl.o cffect for tho least erpendl.tlre of poner. Sorno
of tba flldltgE ryd thelr lnpllcatlons are as follorsr

1. B1rd6 orposed to pulsea l-bend and t(u-band rnLcroyave ̂
flclds J.n the I'slightly therhaln iang€ (ZO - Sa nw/cs')
reopond vLth {rn escape or avoldonce reactlotr vlthln f,
fel. Beconds of tJre onget of ladlstlor. Bl!.ds tested
v€re chlckons (Old Engllih Oaoos, I-aghorac ) plge,'|s end
eeagu.lle (trlngbtll).

2. Bltdr enposed to a Cll nl.crowrtve ftold of nsltghtly
therrlqln lntenslty reglsier.ed no apeclflc roactlon
ltntil thet had be6n sxposed for s€velal ftlnutea. the
!on6 offoct va! obsd'ved fo:",hfrr-red radlatlon.

3. Dlfferent teaotlong uere obt6 ln€d vltb pulsed rnlcrovavss
dependlng on the part of ths sr nal lrradlated. !,hen
lrradlatod florq abovo a cl€ar dlstlnotton has be€n ob-
tsrTed botveen tllg dlrtlL dorsal dnd tall regtolE of
tho blrd.qnd t-bo headr. ud ilrc neok to prorirlal dorrrl
rsglonr.- Llttla or no raao.to! apparettt nbot bdt't
lrrdlitad fr(. belou.
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Tesis on ihc tdcrovave abofptlv€ ord 6hL61dlng
prop€rtleo of feathere strr.pped fmtn chlckons,
plSoonF {nd gullo sho*ed llo eenejbLo absorptlon
of tnLclouavg 6n€r6r.

Tests on htact chlckaas shlelded do ihat only
th6 t6l l  fedthers vore expoaod to tho pd16ed
hlcro\rave flgld i€vealed an l^ntenBo escap€ rcectlotl.

Follov-up iesis olt ihe plezo-electrlo propertloo
of chlcken feoi,here roveafed ccmpler llbr.s .on
nodeB of th6 qullt vhefl R fe4uter k sub_lectea
to dn al.temetlDg €:-ectdc 6tri:ss. (papei forrrard
for publleatlon)

feEtg to dotorrnln€ ih€ lnternctlon of a nlcrovave
fteld vlth the vestLbulocochlear aoDarctus of a
chLcken v€r6 conducled t'y systeuati;elly sectlonlng
to€ approprlate cFantaL nerveg. Ih€ reanlts su&_
8e6ted tl1at altbough lDterferenco dloeo occur It ts
not, a hajor conlt lbutlDg factor.

Tesls conducted olt the thle6ho1d snd \reloclty chs-
iacteflstlcs ol leolaied sclatlc nerve (rana cates-
bldra) erpoded to pulsed atld Cl,l nlcfolrs,re fle1do
l1u9.I4 !9 senelble chanEe o"er a perlod of ,nlnu+.es.
(Ilrts f!.nding has been coiroborot€d V othp, lnveo-
ttgatora). Tho ldpllcatlon ls thai nlcrolravcs do not
Lnterect elth tho glg!-af prooesseo of lerl.pheral
nervea. llov6v€!, 0n lnvestlgsto! Ln Jspan has v€ry
t'ecently shov'| tbat +Jre flrtig patterns of b!gq!perlpheral norvea oan be tnflieirced tv l-unTlf
dlatlou;

Testr to detemlne the ehanges th fcedlog behavlour
thsl can b€ effeqtcd by radiattng thelr ieed con-
talnor t-eaeal €d that chlckena qulckiy loarn to
avold r rrdlaied srea, fhere r,aa al-so etrong
o"Ldctro€ io Elrggest that the bltd6 becaaa coidt-
tlotred to Etry aely flcu tbat ar€c even lrhen the
nlcrov.vc fleld la r€olov€d for a perlod of ilrya.
[Papor foluard for publlcatton].
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Non-tbermal €fiects of Microwave
Radiation on Birds
} [ reow^vu, , rd r tnn  F ,Ldv l j  Lu t l ,  rh6m{ t  hnd,_( . , ,
l,b' mMr oFrrq r, l,r.t,,A1c^t nJ*,hi,... ,fho !h..rmAt
{ ' f l  h  mon i fGr f t I  k$ t tu , t r ru , .  o f  l t , r, rn . ( j in r ,d  q \^ rod  rnd  , . .  , , . "mpnn i " . t  h !  phr . , " t ^F , - r i

.  
f s l } { .e ,h t . r r l . r ,9  ,D  r r r  .  j t rL r ;ny  d r .d  dx ;n i i . , ,  n f  r t , ,
i ra . ,  x , r ,  . )nnr t  - tT .a , .  , , r ^  nun in , .bd
, . , , , r , r , i r  n .u r^L , r iqn  " .u . {d  l4  !u rh  r6 , ,no , , , .  a r^ , ,+ r , " r .
in ( . ' r , i t {od  } : t l f ] : {  ^ , ,d .  v thor ,  , . ^u ru t  F f l curG snr r r? 'v ( ' .  n r ,n i i {  Fa :n , rp r r ind  I ,y  n  ina l f ia  l4hdv l4 , , ra lqPn! ! .  ! .4 insr rn ' r r  r l ' tYor , , . ,  Lurs r . , r  ih - l lo t  a r ,d'  i n . r , r r ^ . , n . , J  - r t , ,  r . r r , n t t ^ d r r , r , . r r , , n . _ u t .  I . l , . k o D

11,* : " . '  "  ' 6 l ia t ' , , . .  
th ,  r rna l  '  ns . , i {sv .  6^ td  (2n-50

, rqh 'n . r , , * ta , " t  ( r rh  n . ,  a ,^no  nr  ^ !  d {ha . rq . |a , ,
Nrnr4  I  ro \ r  r i@i t t !  a r  r t r  .n rn r  o t  , , v t i ^ l ronr

rn .  r  r la r ' .  , : , r i  fu ,n r l t rh t i  uo lu r {  o f  r , l  "  roa funn t .  d, . n  r . .  q \ t n , S r , t . , . , , , : o r , r ^ s , r  r , . l e t I n n  1 4  r h o  L i n l  r { , , L , .
,d  , .a$ .  r . , rc l . rng  ro r ious  p .nJhr , , , rq  in

n , .  'n .  npFr l l , ;ona  r ) :p " , ,mor . r "  am ban i  con ,hr ro t t  t , .
d , ,b rDr , r  1 t ) /  ! . { {  r , v . r ,c . .  n f  r . r . r ^s .6 r .  rnd id i io , ,  M n'ndr ' i  d  . t . r . { , , , f  t " , , r ,  , , i , ,  n . , i i , ,g  i r ,  i t , ^  v i " , r , r rJ  , , r

, ' rn  I  . l ' .p .  ' . rns  b , ' r t x  {mn " "n rn . i c  r t

, 
;lho 

nhysiolo8iq,l .i,rn,Jnr.N i,frl,is boh^r,iu,trr ta!rr,.nrd . h on "rtrd:st .,, dov,t,,! L:tr. ̂ Fetrr$ A-,jon fudh.r
t r "d .  ru  r l '  r ^mr i rF  r . ' ' ^ , i , .4  ;F& l i t  n  ro , . , , , t  . , . . . , "_ , , .
n . rd i  u rpo i rmMr !  sor ,  , , , , r ' t , r r , .d  o t r  r t rF ,p . "o . . t
, :h ' .&-n6  usng a  0 . r  C . / .  m. .n .savo !cn .n !o . . i t6 .d  6 i
r , . , ,  t ' . r , .F  $ , r r .  .  rn , j {  \ , ,dL l .  u f  !  i r1 .a .  t , " iL  n r " " i

,  
'DLn th"  |n r ,  Ar ' l , i , r i  , s  n {  kW nh4 t l ; .av r^g .  f , .q . r  h
oorr^{Ford",FJy nn w It,^ h^ld ihr.nriL! ,n !ha-";t,t,.ohl
ii{, q!9. at a t.\.nl 0 jr) sbovo Lho itoo, ii;r .i ,a6 hw/cm.

.  l l "  c "n -o t  p1rh , ,  , , r  , - t ,nw i .u ,  . , f  tn r .h  y .unB 6 , , r t
r,'l|y cFV,n .t,,.r,1'" jn rl.G k€r. .,rru iF r!h f,,lto{.s. A, rtu.
r@. t  n r .a . t ,d l : . , ,  th6  $ i , , s  ^uLcrd ;  tho  6^ ld  o l6d in r io r ,
rbomor c.tllpccd ,,,,t Ll ^ nFDoqit. wihi,s orkhdtu .  
slnljor eh.'nmonon ri "ls;,.yj wrr.h"rh^ t.86. Th.
c^r.-riolr 'n.litro rhrr, h€,Js so rha! r,ho ovo clo*r, r,, .hr
n4rd ol rrxtitrr!,n r! orio,.ki [4 rho f.td;nd Lho $sirrolqr. .j Lho h4d ir tr^pt jn trno qi,h rbo.Dr,r.,r) .,a ^r,n
.r.(ho t'ody. Tlo r,ill !ui!N dow, ro !h;;Dd,d, of rh.
tEro-tonowinS r,hii ^*ir of!h6 l,ody. ft i.6DDsrcnt 116r
h rh'. turning Frcrioh rh. our^r'sidc of lh; Mrmt ,a
Itar6l!€6d eil on bEhina I ho fl6r of I lF caro t ho r66rrion
'o bn'r6ind by incro€(d orr4ns6, E*cio; of rho inn6r
th6ld-).tdo.hd rhe h.,d ii rwnod [o f@ the enrE of



On nc.6,ors lhis lDtkrn of b.hBv'o'' bs nor ocsrr*d
d',.1o,o fiJlosinR.1"".1^Urn" hsro b6n lntrdo tt 66ms
th t r i  c ' ,hodDi 'n4 le f ro {n l  "  h } l } , r ,u , t i vc i rdo .  Uho, r rh ,a
trn,@|F a.^ rsd,trcait nr'h rhu votrt irti. f6,,n8 rho snr.n.
^t rhr fi' ld thor op,dh "'.,{,t rh"tr,sl(s ro"p.odn{, rhn
3! ,o"9  o .  h )Toet iw !  r 'd . .  rn  r ) . !  t ,a ld  ' fho  

! ,o t ,ou6, l
dd.r,bod bohrliowli nrut..n rnan *,,sna. S;no brrrri
u6 6rcitld 31 6r Urfdro th. t.i,no ot,adistio, bo.ar& ot
uu tF ido  i ' r l ' ,m ' rs .  f r r  d ' inn lo ,  hsndhng,  c l ,Mqo o t  ogn.
,  n€o anrmnls  .o r ' r i , i , .  r , .  l -  . r . i i {d  6hd d t  rho  onmr  o f
rqlistio^ mov€ dl6DAr,ha fintd so rbtrl, oD6 rido oftl6 hedd
&d 6ody  q i l l  bo  d l ' , .hn .o ty  ^ur . id6  snd 'n$d6 rh6  6 , . td .
unicken. 'h th6r cor.i,ri"h. "ith"r qch e t.frhal
d6re in iho oipfrirnont by FrMjnina quini for a f.x.
e^q(t. and r,hoa .ll.'p. ',r tu thr fl,irupondrng .id., , I
,n  th rn  dA6r i . ' , , , r r , , ! r , , .  n igh i .

Dw'ng 6rl rl,4c utrr.rin,onrdl Frccodnrs w6 lrtr\r
ob&rtcd tlrl diffunrrr r.rcr,,on..an b6 obr,.rr"d t.oh,
btrd dopdding o', nhn.h {ri,L.. rx rftdtrrod. vory
J t l lo  o r  no  rs . r iun  ,6  do t t r rod  i t  th6  1 , , . .1  :N , f .ad is r ;
rbrn b€tov, ihoreby Dtt,rtinc itl vontrtrl surfa@. when
i * r , l iaud  fmrb  ^bor . ,  i . , su"br .6  c to6 ,  d ,s r r , ru i .n  h6
ooon ob"orv6d borrv{h ttro drsi,at d.mt ard trit r6a,onF
of rho ^hirbl dnd th. hMd. ao{t rho nFL r! prus,mdl
d:,Fli rlsrpb: l'- rhr 6'ar @.. ab.\.,Ldrorr..-oEqr d
urr&rinod qh'.h.Fn t.sd r,, rjd M,tut chansini po!,r,ror
or,lyin8. Th€ i@nd clh u.uatty o.d" in"!;.ibpsins
adron ni Fr6ltralr d.i.rilFl.- 
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