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Abstract

The United Stdtes Alr  Force Bird Alrcraft  Str ike Hazdrd (BASH) Team has taken d
speclal  lnterest 1n resolving problems with pest blrds 1n atrcraft  hangdrs. A
varlety of pest bird renovdl methods has provided l lmited or unsat isfdctory
results,  calslng concern dt several  CONUS bases. The toxlc perch method $rds
evaluated ln large hangars support ing as f iany as 20,000 Rock Doves, House Sparrol ,s,
and European star l ings, The perches contained a l lquid solut lon of endrin or
fenthlon, which l ,as absorbed through the blrds'  feet whi le perched. Results fronl
s1x Alr  Force bas€s indicate the toxlc perches successful ly .emoved 95 l00g of pest
birds from inslde the structures el thin 4 30 days without conpl lcat ions or
secondary poisoning of non-target species.
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r NrRopucTllu

T h e  U n l L e d  S t a t e s  A i r  F o r c e ' s  B i r d  A i r c r a f t  S t r i k e  H a z a r d  ( B A S $ )  a e a n  h d s  t a k e n  d
s P e c l d l  i n t e r e s l  i n  r e s o l v i n g  p r o b l e m s  w t t h  p e s t  b l r d s  i n  a t r c r d f t  h d n g a r s .
T h e s e  s t r u c t u r e s  i r e  e x L r e m e l y  d t t u r i n g  t o  b i r d s ,  w h i c h  s e e k  t h e  r o o f  s u p p o r t i n g
I - b e d m s  a n d  b a r s  t o r  n e s L i n g  s l t e s  d n d  s h e l t e r .  A i r c r a f t  h a n g a r s  t y p i c a t l y
harbor {  housdnds o[ l ,est birds in ctose proxirni ty ro rhe runwdy. The pest birds
nol oniy pose d signi f icdnt BASH porent iat ,  but create cosi ly ndintenance
p l . r b l e m s .  B i r d  r t e s t  i n g  { r d r e r i d t s ,  f e d t h e r s ,  d n d  d r o p p i n g s  f a t l  o n t o  a i r c r a f r  a n r l
e q u l p m e n l  c d u s i n q  d . j n l d g e  t o  a i r c r a f t  p a r t s  a n d  c o r r o s i o n  o t  s k i n  p d i n t .  F a c i l i t y
clednup costs,  personnel mordle I , roblems, nnd support  equipnent da,rage ,r l t
f u r t h e r  n e c e s s i t d t e  r e m o v d l  o f  p e s t  b i r d s  f r o m  h a n q d r s .

A l r c r d f t  h a n g a r s  € r e  b u i l t  w i t h  t h e  i n t e n t  o f  c r e i l t i n g  d  s h e l t e r e d  e n v i r o n n e n t  i n
which to perforn f taintendnce, condurj t  Inslect ions, and othereise operate on
dircraft .  Al  Lhough some hanga.s hdve been coneerted to storage faci t i t les,
t r a i n i n g  c e n t e r s ,  d n d  e v e n  o f f i c e  s p d r e ,  a l  I  h a n g d r s  w e r e  o r i g i n a t l y  c o n s t r u c t e d
Lo accornmoddte one or nole dircrdft  ei th their  hiqh tai ls and wlde wingspans. To
dvold using sulport  colurnns for the rcDfs of hangdts, \ rhich would l lmit  space and
dccess, a system of f tetdl  t russes, reinforced by br icks, concrele an. l  i ron ro. ls,
s e r v e s  t o  h o l d  L h e  r o o f  i n  p l n c e .  H i q h  b a y  d ( r . s ,  w h i c h  r o l t  o n  r a i l r o a d  t r a c k s ,
p r o v i d e  t h €  s p a c e  n e c e s s d r y  t o  b r i n g  a i r . j r a f t  l n t o  a n d  o u t  o f  t h e  h a n g a r _

T h e  h i g h ,  p i o l e c t e d  a r e a s  c r e a t e d  b y  h d n g d r s  p r o v i d e  e x c e l t e n t  r o o s t i n g  h d b l t a t
for three pest bird spe.r ies: Ra.rk Doves (domest_ic piqeon),  (c.q!q!Dq I  i t4!g),
European stdr l lng (  q! !4! !  ygl ,Sglr€),  dnd House sparrc&rs (passe_r.(Sqqq!!_r l ,s-) .
Evert  rrhen. l . rrs dre closed, birds dte able to f ind dccess through broken win. i f t rs,
s n d l  I  h o l e s ,  a n d  v e n r i l d t  i o n  d u c t s .  O n c e  i n s i d e ,  b i r d s  u s u a i  l y  s e a r c h  f o r
s u i t d b l e  n e s t  i n g / r d r s t i n q  s i t e s  i n  t h e  o v e r h e a . t  s t r u . j t u r e .

A  v d r i e t y  o f  p e s t  b i r d  c o n t r o l  n t e t h . r d s  h d v e  l ) r o v i d e d  I  i m i t e d  o r  u n s d t  i s f d c t o r y
r e s u l l s  . : . r u s i n g  c o n . r e r n  d t  m d n y  U . S .  A i r  F o r c e  b a s e s ,  w h l l e  o t h e .  n r e t h o d s  h a v e
Proved exlrenEly successful-  The BASH Tedo has monitorert  these f tethods dni l  oted
degrees of success for speclf ic cdses.

The purp.rse .r t  t .his t ,dper is ro provide d be(ter knowle.tge of structurdl  pest
bird problems dnd to surnnartze ccrntrot f tethods lrhich offere.t  vdr ied success on
A i r  F o r c e  i n s t a l l a r i o n s .

I,IETHODS

g!Lu-!!!!3! _U_es!cq
R a r e l y  d r e  t l i r d s  c o n s i d e r e r l  w h e n  d e s i g n i n g  d n y  a l t c r d f t  f a c i t l t y ,  b u t  i h e r e  a r e
severdl  al terdt ions which could deL-rease pest bird p.oblems. One new co cept 1n
hdngdr design suggests movinq the suptort  bedfts to the outside ot the structure.
This nEkes roosL si tes less dvdttdble, and keeps any droppings alray frof t  peopte
and planes. Some Air  f ror i je hdngdrs have Lreen f i t red i , r i rh a , , fdlse cei l ing,.Just
belo&l the Ievel of  the superstructure- AIthoulth birds cirn st i I I  rorst  1n the
suppor t  bedfts,  c lroppings dnd ledthers fal l  onto the false cei l lng and don.t  reach
t h e  f l o o r .  i J i t h  s o $ e  t h o u g h t  f r o m  p l a n n e r s ,  a  v a r i e t y  o f  o t h e t  d e s i g n  f e a l u r e s
could edsl ly inc.Jrpo.are melhods to reduce pest bird problens insi . le hdngars-

!91!}!19
Plast i . i  nett ing rdn be used t .r  ex|tude blrds from the hdngar superstructure. The
BASH Tedft  observed tr . ,o hang.rrs enploying the netr lng metho.t ,  dnd found i t
successful ,  though irs use restr i ( : t ive. The neLring exctu. led bir i ts f rom the
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suPerslrucLure, but becduse of the design features of both hdngdrs,
access to ot-her inslde dreds such as above hdngar doors, on wal l
ledges, and through vents i f i  the roof.  Al though blrds l rere fewer,
l rere not bird free: dnd rhi le n.r  birds t iere lntent ional ly ki t ted,
caught insid€ the nett ing.

blrds had

the hangdrs

Plast lc SLriDs/Nett lnq over hanqar doors
Ve!LicdI plast ic str ips and nett ing cdn be used to sedl of f  h.rngdr doors.
Nett ing musl be raised and louered io al low dirclaf t  !o pdss through the doors.
BoLh Lhese mcthcxls prevenl s.$e of the birds fron enter in! ] ,  but do nothlng about
b i r d s  d l r e a d y  l n  t h e  h a n g d r .  A d r t i t i o n d l l y ,  b i r d s  c a n  s t t t l  r o o s t  i n  t h e  d o o r  b a v
or dlrect ly over the doors.

sharp Pro iect ions
The chief problen wlth wire project ions for bird control  1s the number of
roosl lng si tes rhich rnust be covere. l  inside rhe hangdr.  Since rhe cost of  such a
plan is so prohibl t tve, rhe Alr  Force has never tr led to bird-proof a hangar in
this lday- There are, houever,  mdny smal ler dreds rhere project lons could be
us€ful ,  such as perches outside hdngar entry points,  or along le<lges on the
outside of the hangar.

Rotat lnq beacons/shlnv ob jec!€
L i g h L s ,  r e t l e c t c r r s ,  e t . . ,  c a n  a f f e c t  b i r d s  b y  i n i t i a l l y  d i s t r a c t i n g  t h e f t  a n d
fr ightening lheo inLo hiding. Bui lding mandgers have attested, horrever,  to the
brevi ty of their  usefulness, as the birds quickly bec.xe fdmil la!  \ r i th the steacty
seeeP of the l ight or movement of the reftector.  EveD st.obes hdve sho{rn no
l a s l i n g  r e s u l t s ,  s i n c e  t h e  b i r d s  s e n s e  n o  r e a l  t h r e a t .

Stuf fed-qr ls/Rubber snakes
sof iet lmes knon,n ds "scarer: .ot ,s for bui ldings,,  these i tens hdve had very I i t t le
or no effect on birds, the redson Lhey are €ven in( luded in this l ist  is because
so mdny pest f tdndgers dnd but i ld ing supervlsors h,: lve pur. jhased thent basecl only on
the merchdnt 's recof i  nenddLion- They are placed ort  overhead b€d$s and lei tges only
to have the t , i rds stand on Lhem or peck aL rhe$ a few ddys after instal ldt ion.

Ultrasonlc Devices
Air Force pol icy bans Lhe use of ul t rdsonics, s ince birds are incdpdble of
Perceiving ul trasonic frequencies, No hlgh frequency, sound generdt ing equipnent
has shoem success in ret l |ovlng birds fron Air  Force str l rctures_

Loud nuslc/Olher noises
So.ne hangdr managers hdve reported success pldying lou. l  ntusic or vdr lable nolse
qenerdiols.  The typicdl  response is fo.  birds to nove .rs far as possible from
lhe sound s.rurce, perhals to lhe next bay dred, but not out of  the hdngar.
Problems result  i t f t€n L,orkers become irr i tated by lhe notse, and when the birds
r e a l l z e  a h e r e  i s  n o  t h r e a t .  a i . d s  i n v a r i d b l y  r e t u r n  d t  n i g h t  w h e n  t h e  m u s i c  i s
turned off .

Nlqht harassnent
I f  b i ! d s  c d n  b e  r e p e a l e d l y  d i s L u r b e d  a t  n i g h t ,  t h e y  w i l l  s e d r c h  t o r  o t h e r  d r e a s
Lo roost.  I tethods used to dnnoy l l i rds hdve inctude. l  high pressure wdter ro knock
t h e m  o f f  p e r c h e s ,  d n d  [ a t c o n s  e h l c h  d t l a c k  i n d i v i d u a t  b l r d s ,  s c a r i n g  o t f  t h e
othets. l r ight hardssmenL is very labor- intenslve, and .Jf ten aircrdft  dncl
equipment rnust be re| Ix)ved fr . ' r  lhe hdngar betore dny act lon is taken- very
l l t t le is knourn on hrr,  tong i t  takes to dislcxtge birr ls f ron d hdngdr roost,  or
hor,  long hhey wl l  I  stay a\rdy once removed. There ls d great probdbi l i ty,
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!g!!EVfd,lcs:E
t h e s e  h u n r  i n g  b i r d s  c d l l  t , e  v e r y  e l f e c L i v e  i n  , e w J v i  q  l r e s t  b i r d s -  T h e  b d s e
: l l : l : " , , y  

u $ i n g - l h : s  t e r h n i q u e  r e p o r l e d  r h a t  r r a n g a r s  w e r e  b i r d  t r e e  f o r  t L / o  r olhree f trrnt  hs before rhe hdv,Jk wds brougha t ,r , . f  t "- . i .ar"fr iq. .r* .  ,ni .  procer: lure

] ; r " l , l o r , ; , ; - . t ' , , * . t , e ,  
d n d  r { i q u i r e s  s f e c i d t i z e d  t r a i n i n s ' a n , i  ; c E ! . t i n d r i o r  t o  b e

&_o9! t-rq
The  BA5H. red f t  t r e ( ] ren i1y  r  eLx r ru re rds  s t xx . ) t  i r g  hdngdr  pes r  b i rds  r / L rn  pe i l e t  gu l s .sh{br ine hds been pdr r iaruldrl!  erre(.r ive i , ,  in," ir-.- d; ' , ; ; ; ; ,". .= r io!,ever, i ti s  d i f f i c u t t  1 o  r e n D v e  d l t  t h ;
dnd orhers ... "".y u,i.'r,; ",';1,,1'"1i:,,'UrT?ri:,;::.' m.nv onrv return at nishr,

!!-4ppi os
I ' ldny bdses have used trnpping ei te. i r ivety,  especi. l ly for pig-.ons. . l .he t*rstprc,grd.rs empt.ry Aust rdt  i . rn Cror,uo" on. ",uy .;,,;.;..";'i;; ;;;,,:::.,,1:i::."i;::i.:":,,:111,).i"iji.?"j".."lili
I rh  ich serve ds atec.)ys.

q!e-4lqq l !!r 1t{!r!,
T h e s e  u s u d l i y  . , r r | l ( l  i r ,  r h e  l o r n r  o I  a  ( l e t  . , :  l i q u i d ,  d r x l  ! r e d r e  d  c h . ] n i c a t" h . r l  t l x i t ,  r r  d  I  d ( k y  s u r  t d , ] , ,  n r d k j n g  i r  u n , . n f o i L a n t e  r o  s t d n d  w h e r e v L , .  r h er h F m r c d l  i s  d F p l  i a . j .  . r a f i g t p f i ! ) r ,  

R s r s  r  n o  l t o r € ,  d n d  4  t h e  B 1 r . 1 s  d . e  p r o r l u c i se r n l ,  r r  r , d v E  t , a e  

 

u : F , l  i I |  A i r  F L , r . c  h d n q d r s  \ . , i t h  t  i * i t . A  " r , , . . . - . . .  H d n g d r  p e . s o . r n e lh d v e  r e F ) r  t  e d  r h d l  ! e d f I , t i r . n t ii,irr dc,,u{,ru}d,i.{! ,,,,,,.,, .,,.1i1,;1..,':i:;::,;,in:i:,i,:::-\,"::",i::.,,":i:=:.il:
' r r  d r r p  r , r  t h c  t l r r , r  -  A l { h o u , t h  . - _ l , : , i r n  t h . r t  L h e i r  p r o n u c r s  l d s r  t o r  o v e r, r  y e d r , _  t n i s  h d s  r l d t  t , c e n  p 1 . J V r { j  b y  r h c  A i r  F , 4 r _ e .  A t s o ,  h d n g a r s  w e r e  n e v e ,r e . r l l y  f r e e  r , f  b i r ( t s  b . : c d u s e  l h e r e  l r e r e  , r " ,  " , . . , . l y  

- " r r i " . . *  
h , h e r e  t h e  c h e m i c d l

i : : l i  
* ' l  b e . d p l ' r i e d ,  l . r d v i n < ,  d r e d s  ! , h e r e  b i . d s  c , r ; l d  s r i l l  r o o s r .  r h e  n u n r e r  o rl ] e d f l r s  a n r l  t e d { l e s  j n  d n  d i r c r d f t  h d n g d r  I n d k e s , r , i .  * n ,  r . ] " . t  " . r y ' i i r r i c u l t .

0y i!! o--!
A v i t r o l  h r r s  t l e e n  e t f e . t  i v e  i n
!oo1 $'r.e .,." ; ;.;";;t.;Jj.';,"Jj;".11".;';:,tj:..[.n'Ji:j,,".,;i";:,:
b i r d s ,  b u t  u n r i L e . j e n r l y ,  A v i t r o t  w a s  t h e  o n l y  ; n e  u s e d  i n  c o n n e , . t i o n  w i r h  A i rI , 'or .e l rdrgdr t , r . rblef t ts.  I  I  Iprope,Ly ,o d'o,,, rh€ -,,,,.l,",l,iij,,jil*j.'":i[,]",i"f'l; I;fi,'ff,;,: i:*
l i i l i l;. i$'.ij ' i:",T:j:..'*' 

r).e PoPurdri'r n'�dv rrp i,,vorved. an., mu,,ir]re reedins

lqr-lq -e9!c!e-s-

: : : , :^: . t : : : . -  
exdnine: l  r . rx ir j  perch u.,e at s i)(  bdses for pesr bir . r  c.rntror.  rheLoxrt :  percn c.JrJrepr is not a rew one, rhouqh this was irs f i .sr  use 1n di lcrdrth , r n g d r s .  T u b e  p e r r h e s  d r e  f i l l e . l  , , i t h  9 . 4 1  e n d r i n  o r  r r g - J " u , n i . , n  i n  n n  o i lbdse. ' Ihe per.hes d(. t  ds .r  rcservojr  tor t t re , : t remir:at  

- ."r ,  
r" , ,  ,n, , ,n is fed fronrL h e  i n { e r i o r  o f  r h e  p e r , . r t  t h r o , i s h  n  " t . r , "  r r , "  , , 1 , ; i ' ; ; ; ' o " . . " .  u h e n  b i r d sl i q h l  c r n  i h e  t ) e r | f r  t h e  s o l u t  i

l::i:.*, ;,, i,",,,.. ,,, 'r,,s,i ':l .iJ,:..,:,i',,,.,:i',iii',.,1_*,",::il; 
,lilill."llio l r d s -  I ' h e  p e r c t r e s  a r e  t h e n  s l r d t € 9 i c , r  y  p t d c e d  i r r s i d e  i h e  h d n g d r  d f t e ro o s e r v r l r 9  r ) e r t J r j n g  h d l r i t s  o f  r h e  b i r , ) s .  i r , . -  r " t r , r l , , i , , q  ; s e t v . r t i o n s  d r e  n o rt o n . . r r u s j v e !  n ( x  d r e  t h e y  t ) d r t  o !  d  s . j i c n r i f i (  s r u d y .

i i lTl; j , | i l . ,:,."vdwirr sift{)rv m.rve trdn.. 're hdns,rr t.r another ir hdrdssn,ent is



B e a l €  A F 8 ,  C a l i f o r n l a ,  S e v e n  h d n g d r s  ( Z 0 , O O O  f t 2 )  c c , n t a i n e d  d p p r o x i n d t e t y  I 0 0
p-igeons ln each. A total  oI  3tO endrin perches were instal led in the ?
slructures. Fi f ly percent of lhe plg€ons were reporled to be el imlnated wlthin 3
daysi ?5q, 5 days; and 909, 7 days. Six hundred blrds were recovered at the
si le.  No non-largel species and no secondary polsoninqs were reported.

V a n c e  A F B ,  O k l d h o r n a .  S i x  h a n g d r s  ( 6 , d 0 0  5 1 , 0 0 0  t t 2 )  , : , ) n r d i n e d  a p p r o x l f t a t e l y
600 slar l ings, spdrr( ,rs,  and pigeons. Fi f teen to t25 endrin perches {. ,ere
i n s t a l l e d  p e r  h d n g d r .  F i t t y  p e r c e n t  o f  l h e  b i r . t s  r e r e  e l i m i n a t e r t  w i r h i n  2  d a y s ;
? 5 t ,  3  d d y s :  9 5 t ,  4  d a y s ;  d n d  1 0 0 1 ,  6  d d y s .  N o  l o n  r a r g e t  s t e c i c s  a n d  n o
seconddry poisonings idere reDor ted.

D y e s s  A F B ,  T e x d s .  O n e  h d n g d r  t a 0 , O O O  t r 2 )  ( . o n r a i n e , j  s r d r l r n g s ,  s p a .  r c r r r s ,  a r x t
p 1 g e . r n s .  1 \ r o  h u n d r e d  t h i r t y  i h r e e  f e n t h i c ' n  p e r c h e s  w e r e  i n s t a l l t . d -
F i f t y - p e r c e n t  o f  t h e  b i r d s  i r e r e  e l i f t i n d t e d  w i t h i n  t 5  d d y s ;  9 0 X ,  2 0 . t a y s ;  d n , l  9 5 9 ,
3 0  d a y s .  A l l  s t a r l i n g s  d n d  I r i g e o n s  w e r e  e l i m i n d t e d .  ! \ l c ,  n o n  t d r q e t  s r , e c i e s  d n d
no seconddry poisonings were reported.

D o b b i n s  A F a ,  6 e o r g i d -  o n e  h d l l g d r  ( : O , O O O  1 r 2 )  ( : o n r d i n e d  d t p r o x i o d t e l y  5 r . )
s l a r l i n l l s  a n d  5 0  s p d r r ( r i , s .  O n e  h u n d r e i l  f i f r y  e n d r  i n  p . ] t . : h e s  w e r e  i n s t d l t e d .
N i n e L y  f i v e  p e ! c e n l  . r f  b i r . l s  w e r e  e l i o i n n t e d  u i t h i o  l 0  d d y s  a , i . t  l 0 0 g  w t t h l n  l 0
ddys. No non Larget specles dnd no secondar y p.r isonings werc rearort i ld-

B e r g s t r o m  A F B ,  T e x d s -  O n e  h d r , ! J d r  ( o : . . , r t O  f t 2 )  , , r r , t . r t f i e . l  a l . r p r o x i m d t e l y  t 0 0 0
t r i g e o n s ,  s l a r l i n g s ,  a n d  s p a r r o B s .  t r . r r  i y  e n d r i n  p e r . h e s  l , e r e  i r j s t d l l e d .
F i f t y  p e r c e n L  o {  f h e  b i r d s  w e r e  e l i m i n . r r e d  w i L h  t 0  d d y s ;  7 5 9 ,  l 0  d a y s ;  d  d  9 0 9 ,
45 days. Sixly ddi l iL iol la l  fenthion perches lrere ddde.. l
popul. i t ion. No n.rn ldrqeL sper: ies drd f io se.roddl y poisor i i  gs l .Je.e ie|rrrrelr .

A l l u s  A F B ,  O k l d h ( ] . n d .  { ) D e  h " i n j . r r  ( t n O . 0 0 r r 2 t  , - , f i r a i | c J  z 0  . 1 0 , 0 0 0  s r d r l i n g s  d n d
2 0 0  p i g e o n s .  T h . e e  h u n d r e d  f i f t y  f e r r h i ( , n  s r d f l j r i !  l ) c r c h . ] s  w e r e  i n s t a l L . ! t -
N i n € 1 y ' n i n e  p e r c e n t  o f  t h e  s a . r f l i n g s  d n d  2 5 " a  u I  r h e  f . : 9 e o n s  w e r e  r e d u r . e d  w i t h j n
30 ddys. seventy pigeon perd)es l , ' jere d: lde. l  L.J et ini  ate the remainder of rhe
pesl populdl ion. No notr tdrgel spe(: ies dnd no serondd!y p,r isonir lgs hrere .eported-

a i e s e  c d s e  s l . u ( l i e s  r e p r e s e n t  p o . . j t r i v e  r e s u . l t s  l r i 1 h  t o x i r j  f e r ( h  u J j e  h , i l h i  
d i r c r d f t  h d  q a t s .  b r d r i n  p e r . : h e s  s u , : c e s s f u l l y  r e d u . r e . t  9 5  t 0 { l %  o f  p e s r  b i r d s  f r . j n
i n s i d e  s l r u . l u r e s  w i t h i r  4  t o  l 0  d a y s  w h i t e  { e  t h i o n  p . r r ( $ c s  r  e . l u c e d  9 5 S  w i t h i n
3 0  d a y s  ( P i g u r e  l ) -  N o n e  o f  L h e s e  c a s e  s t u d i e s  r e s u l t e d  i n  r e p o r t e d  s e . j o n d d r y
p o i s o n i n g ;  h o e e v e r ,  a  p . r t e n L i d l  d o e s  e x i s r .  u i , r c e  c n d r i r  d n d  f . , n t h i o n  p r q l u c e
t h e  s a n e  r e s u l L s  w i t h i n  d  r e a s o n a b l e  t ) e r  j , i  o f  r i i i e ,  t h e  A i r  [ / o r c e  p o s i t i o n  v r i l r
b e  t o  u s e  f e n L h i o $  a s  t h e  d c t i v e  l o x i , j d f i t  t o r  s u b s e q u e n r  s r u d i e s  u n t i l  < r n t r o l l e . t
tests sh*r ing secondary poisoning el ferrs dre fonpteted.

D e n v e r  g i l d l i f e  R e s e d r d  C e n L e r  c o D d u c L e d  a  p r e l i m i n a r y  t r ] s r  f o r  t h c  f . r t e n t i a l
seconi ldry h.rudrds , t t  tenrhi .rn ki ! led srdr l i rgs dnd l)rge.r ,rs
predd I  orslscdvenger s.  lvo cold stressed Bldck bi t led Maqpies (qtS4 pi lg )  dn,t  two
heat sL!essed mdgpies which were fed pois.)ned birds . t ied hl i rhin 4 ddys. Tirc
non lenperature stressed f ldgt ies were undfIecre,t  even though a ld.9e dn|o,rrr t  . r f
bai t  was c.r  srned.

These resul l .s indicdle the r- .oncenrrdt ioo oU ferrthion used in
l i n l t  f ( r r  c a u s i n g  s e c o n d d r y  t o x i c i L y  i n  d v i d n  s c , r v e n g e r s .
required t .J determine dppropridte chemilr , r t  and c.rncentr
secondary loxici  iy to other animals.

Per i 'hes is nedf lhe
F U I  t l e r  t  e s r  i n q  j s
dt i . rn t . r  m in ini  ze

i r l t l



i t )Nr t ,_uai  IoN

T h e  A A : r l l  T e d m  w i l t  c o n r  t | l u e  r o  e v d l u . r t e  l r e t h o d s  o f  d e d l i  g  v , i t h  p e s l  b i r d s  i n
h a n g d r s .  T h e  r o x i c  p e ! r _ h  n e r h o d  h d s  p r . r v i d e d  r i l e  b e s t  r e s u l i s  t o r  o u r  e ' r s r  c a s e
s r l u d l  i o  s i  h o t ^ , e v e r ,  s e v e r a l  i s s u e s  n e f d  t o  b e  r e s . r t v e r l  . . d s j e  l l n g  s e c o n . l a r y
p o j s o n i r g  e f t e c L s .  T o t d l  r e l i n n , ' e  o n  o . e  r e c h n i q u e  i s  s r i l t  i m p r a c t i c d t ,  a n d  t h eB A i l l l  ' l ' e . r o  w i l t  . - r n t j n u e  r , r  n r d i n r d j l t  d  . l i v e t s i f i e . l  a p p r o a r . r r  l o  m e e t  t h eI L , q u i r p n e r i t : ;  . r t  a l  I  A i r  r , . . ) r . c  h d n g d r s .  A  r e d u ( . t  i o n  i n  t u i , g u ,  p e s t  b i r d s  h r i t  lr e d u ,  r : ]  t r A l i H  d r  o r r  d i r f i e l . i s  a r r l  e i  t l  e n s u r e  t h e  s k i e s  " . .  . r f " ,  t o r  o u r  a v i d r o r s .
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