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1 .  I n t r o d u c t i o n

ID 19b5 the Belgian Air  Force recordeC 1OO birdstr i -kes (BS),

arong the6e 44 vi th darnage,

A c t i o n s  t o  a v o i d  o !  d i n i n i E h  b r r d s t r i k e s  a r e  n o t  c n l . y  b o s e d  o n

aerodlo&e mes6ure6 and birdtBf l  informati .ons bu! afso on inforoat ion

about the bi .rd slecies involvcd, their  behaviour and thcir  way of

f iv id8. Thi6 kj .nd of j .nfort0at ion oay be usef ir l ,e.g. to render ai .-

f ie1d6 and their  6uFounding 1es6 attract ive to 6one bird 6pecies.

Dif ferent bird species nay lespcnd in a di f ferent way to the 6ane

di6persal nethods. I t  is th€refore ibportant to be able to ident i fy

the[1 up to the Epecies l -evel in order to talce the exact pr-evert ive

S i n c e  s e v e ] . a l  y e B r s ,  a  C r o u p  o f  b i o l o g i o t s  a t t a c h c d  t o  t h e  t . j c i e o -

t 'o logical  vy' ing of the Belgien l i r  l 'orce and a reEearch faboratorJ ar,  rno

l jni .ver6i ty of LIUVEI{ rol labolate at the salre quest ion within the f l .anc

o f  B . S . C , B . . T h i s  c o l l a b o r a ! . i o n  1 s  o f  i n I e r e s L  t o r  L o t j ,  p i . r t i e s  s i l . c c  6

lot of  sci€nt i . f ic informatj .on concerninS thc l ly ing habj. t6 oi  bir .d6 c: !n

be obtained from the6e birdGtr ikes.

Thi6 paper dealc with soBe recent developments in the ident i . f ic i r-

t i o n  o f  b i r d  6 p e c i e 6  b y  m c e n s  o f  b i o c h e m i c a l  t e c h n i q u e s .
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2 .  S p e c i e s  i d e [ t i f i c a t r o n

2 . 2 . 1  .  M a c r o s c o p r c :

2. 1. !frg-El4Is-r9!er!
B S  o f  t h e  b e l g i a n  / L i r  f . r , J e  d r c  r  c i t o r t e d  b J  t ) r c  p r L o t  a n d  ( o r , )

b y  t h e  o a r r , t e n u n c :  E e r v i c e  l r e r s o n e l .  A  s p e c i a l  f o r m  ( I c A o  b a s e d )

i s  f i l t s d  o u t  a n d  5 e r 1 i  t o  t h e  Z o o l o g i c a l  I n s t i t u t e  o i  t h e  [ . i i . l .

t o g e t h e r  u i t h  t h e  b i r d  r e m a i n s  i n  o r d e r  t o  g e t  t h e  d a t u  n e c c 6 s a r y

f o r  a n  e x a c t  i d e n t i f i c a t i o n  o f  t h e  b i r d .  l n  t h i s  u a y ,  A i r  l o r c e  a n d

Ecient iats get the maxlmun out of the avai lable data.

2 . 2 .  I e a t h e r  e x a n l n a t i o n

D j , r e c t  e x a m i n a t i o n  o f  t h e  s i z e r  c h a p e ,  c o l o u r  a n d  D a t t e r n  o f

t h e  f € a t l r e r s  i s  t i r c  m o s t  a t  h a n d  n e t h o d  t o  i { . t e n t i f y  t h e  b i r d  :

t h i 6  i s  c a r . i e d  o u t  a t  t h e  Z o o l o g r . c a l  l n s t i t u t e  ( f i . U . L . ) ,  T ' h e

! ] e r g h t  o f  t h e  r e m a i n s  ! $  c n l y  o  J u ! ! l e n e n t r r y  v d l u c  s 1 : 1 c c , r h c n

l a r g c  ! ; r r t s  o f  t b . e  b r . r d  a r e  r e c o v e r e d ,  t h e  p t u m a g e  i s  n o s t l y

a m p l y  E u f f i c i e n t  l o r .  a  c o r r e c t  r d e n t i f i c a t i o n  o f  t h e  b ; L r c .

T h i s  n e i h o C  i s  . : j r l l c t  c h e a !  a n d  r i a y  l e . i d  t o  r a p r C  r e s u l L s .  I n

19b4 al ld 19b5 approxirately 5C % al the rer,arns ccr.r lC be ident l-

f i e d  u p  t o  t h e  s p e c i e s  l e v e l .

2 . 2 . 2 .  l l i c r o 6 c o p i c :

l h r 6  m e i h o d  i j  b : s e d  o n  t f c  " . r x  o f  - . C ,  B r o m  - l  L n e  L r , r v c r s , L J

of  Ansterdan.  the leathers are mounted under a coversf ip  arLd ex-

a r i n e d  u n d F r  t h e  m l c r o s c o F e ,  : h e  r - w ' . y  ! o r - s  a !  r r i e  b - s c  L :  l r e

s ) , a f l  o f  t \ e  f e o L i c r r  I a r L . c ! r l : r l !  l o F s e s s  a  f i . t c r J s c o p l c  ! r r u c -

t u r c  c h a i a c t e ! i s t i c  f o r  e a c h  f a n i l y  a n d  e v e o  s p e c i c 6  o f  b i r d .

t h e s c  p l u r . s  a : e  v c r l  3 . , - ! a b l c  1 o r  m : c r o s c o p r c  e i r . . : . 1 L . r t i o n  L . -

c a L . s e  n o E r  o a  l r c  ! r ' : . c :  l .  e y  c a l  L { '  f o u n i l  . r r c ^ , n r  r n  i l J o  I  o n

f h a . i , . r a f r

c a l - 1 y  (  1 4 t h  r n e e t i n g  8 . 5 . C . 1 ,  T l l E  i i , \ c r J l i  ) .

T h e  ! c s u l 1 s  o i : r , v i o L 3  l n v c l . t r g i r ! L : r s .  o u  L h r l  . ^ i c r ' . 1  s a , r p l c s

o f  b i r d  r c m a i n s  c o u l d  ! e  6 a t i s f a c t o f i l y  i d e n t i f i c d ,  e v c n  ! / h e n

b u r n e d  a n d  c a . b o n r z e ( l  b y  t h e  e n g i n e $  ( V e i l i g  V l i e g e n  J a n  l C ) .

E--



T h i s  r : : . i i r ) i q u e  l , a s  ; r  a r e a t .  p r c g r e 6 s  1 n  t l L e  p o s i t i v e  i d e n t i -

f icatron oi  birds so r iat  thc nuf iber ol  ulknorns decreased.

A 6tudy aboul i . !a ef f .Jc! r i  s ' . rccestul  r 'dent i f r 'cal ions on BS

6 l a t l s t r ( :  c i  i l , c  ; L \ x |  1 " ,  L , S "  B u L f m a r ,  a - n d  1 " C .  B r o n  s t i p u l a -

t e s  t n a t  t h e  r d c n ! r . f i . r d  s a n p l c s ;  c i e u s e d  r i t h  t h e  f a c t o i  1 O

fron 5 ,  j . i  ^,9 '1+ ra 52 i ,  i  197o.

Attent ion ra6 al6o dxarn on thc iai t  that the rel .at ive ioportan-

c e  o f  a . ' r r l a i : )  L i r , t  g r . r  r e ;  r s , l € l , e r , d e n t  o n  t h e  r d e n t l f i c a t l o n

rat io and th€ rat io r j  ES ert .h dan,. ,Ee " l l r ' rds that a.e easy to

r e c c l j n r z € ,  s u c h  a s  \ r i 1 ) ! .  a ; r o  ) a r 6 e  o n e ; j  a l E o  i n l i u e n c e  t h c  s t a -

t l s t i c s  i r !  r ; h e i , :  I a v o u f " ' l h .  6 a r r c  p h e n o n e j x o n  o c c u r 6  f o r  B S  v i t h

6uft ic ient ly inia. t  r t )m.unlJ.  e t .  du-r ing take off  o:-  landing,

O t h e r w i s e ,  t h e  s t a t l ; t i € 6  m a l  , l n d e r e s l r m a t e  s o i d e  6 p e c i a s  a n d

overesr lr i raLc enot ir , : r ,  i i i is mrqht lead to ihe rrong concluBion6

ac to r ;he preventr\ 'c , ie6sLrr ' , : -s t ,  bc take;1 and as to an opi imal

u s e  o t  t h e  . v a i ] a b l e , r e a r . , ,

2.1. Ar:  advanced aprroach -;  i t1! t  herr jcal__:!r tqly5is of t issueD

Although the feather  rer :a in. ;  a l1oy rdent i fucat lon rn a Sreat  x , . imber

of  ca6e6,  s+, j . ] t  to  nu.h rcmain unsoivc. i ,  in  casu those l , {her€ no s l r r ta-

b le feathe16 are avai . ta i r ie .  i io iever ,  no6t  of  the t ime6,  some blood o.

t i s s u e  c a n  b e  r e c u p e r a i c d "

Severaf  b iochenlcol  tecnrr lqu€r  t r i . :e  iJeen 6uggested to a l rs lyse these

6 a n l i e s .  T h e  b i o l o g 1 c a l  n o l e . u l ! .  o j '  ! r l o r r a n c c  r ; c  p r o t e r  _ : .  | ] . l c h

s p e c l e s  h a s  i t s  o i l n  t y p i c a i  s c r  o j  p . o l e r n s .

I r r i n c i p e l l y ,  t h e 6 e  t a c h n r q u ? E  o i e  d - t :  L ; i s . d  o r  i h .  r i 8 r .  l d e a :  t h e  m e i n

c o m p o n e n t G  i n  t h c  l i s s u e s  a : e  s e f i r i a . e d  a n d  x 1 € ! a i i : : e d -  T h i s  l r h a y s  o c -

c u r s  i n  a  s l e c i f i c  F a t i . r : n  i o r  a  s p r c r i j c  s p e c i t s s  ;  l n  t h i s  v a y  o n e  c a n

8e!  as 1t  i rere a f : i |11 of  f l ige:pr inr  c f  t .he sp€cies involved.  , Ihe ob-

t a i n e d  p a t t e r r i  i s  c c l ! - ; e d  f - o  : i r o : r e  . i . r ? d  j n  a  k 1 n d  o f  l i b r u r y  t h a t

c o n t a l n s  a l l  I l o s s 1 . 1 .  p i , t t € r D s . , i  ' ) i t d :  t o  b c  e x p e c ! e d  i n  t h e  a r e a .

1 ' h €  m o s t  i n p o r t a , r t .  t f c t r r r r i u e s . r c  s r . - , r i r t i l  i i $ c ! s s e d  i r t t  t t r e r . r -  n a i .

advantages and dravbacks"
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2 . I " 1 " i!t 't _ l -_t1 i.,,,:,, rl,:. r r -, i :,:., ::5t1!!rl

A  J r . r 1 1  i : , - . t " .  - r i  . r i ] . L e  , . :  l r l o o d  j E  c i r s s o r r i d  r , r  r  r r r J n n l i B

b u r  i c r ' i  i n o i i r  1 c  ! r , f , ; . , . , -  r ' r  . : r [ r r ] .  s p o t  o l  i n i s  s o l u t i o n  i s  p o -

i i : r c n e e  o t 1  ;  r , i f . t r a l  " , : , r . f  f l l t r e t l o n  p a p e r '  ( s t a t r c , r r . r ' y

p h a s e ) ( l i 3  1 A ) .  c r l . . n  o . :  p r I , € r  1 6  b r o L g h t  i n t v  c r n t a c t  , r t h

t h e  r u n n i i d  l , . , r f  1 e . ,  t i r i  b o l  i t i o n  i s  s r c k e d  u p  ( f 1 g  1 B ) .  I n

t n i 6  { a } ,  r i . .  i . o t e i n s  a l e  r . a n s p o r t € d  a n d  s e p a r a t e d ,  d e l e n d r . n g

o r ]  t h e r . x  i : - r r  ' -  r : a i  ! . i i i t r ' .  . r . d  o L n r ' ;  c h e n i . . i l  t i : . p e r t r c s "  T h i s

i . c 6 u r i : i  r i  . .  i  ' . . . . i . ' , i ' : - r . . : t t - ! ! r r 1  t h a t  c a n  b e  s i a i n e d  a n d  ! h i c h

s e t v e a  i , : : r  i . , r i . , l  f r . r j e r t r : r a t  f . r  t f r e  p r . o l r i n s  i n v o l v e d .

lrU aI Ll?
JOLUTION

2 . 1 -  ?  "  J a s  c l r o i i r a i . , r : .  r , i ,

t h e  m o r e c ! r 1 ' r ,  r . . , . r c j r a r a i r d . n  t n e : : r n e  p r . r n c i l - . L e  ; r s  f c .  t a p e r -

c h r o m a t , r g r  { r ! t  t  l , u ; -  . h .  r r ) r : r t .  p | a s e  i : ,  p r o \ i c c d  t r ; .  -  r l a s  ( } J r ) .

T h e  6 , r x s i ' , i i v i t :  r r .  C e , , 1 r r r l n . d  t r r  1 ) r e  l e r ^ g n t  o f  t I €  c o l u m n  t h r o u g h

, ir .ch tne ga6 r.  c irrreJ. r  lone,e! colunn t ;rkes no.c rr i :e bur:   r€

r " c s o l u t i  c i r  L ! r . n c  $  l l i g ' e r "

T h l s  t € c h D j q u e  i : i  b e r n S  \ r e E d  t o . l , i t e r m i r e  t t €  6 o r t  c f  i l e s h  v i t h -

l n  t h e  f o c d  r n d ' j s i . r y  w r t h  I n e  a i i t  c i  t h e  f a t t . {  a c r C  c o n t e r t t  o f

t h e  s a n p l e s .  i n  t h i s  n a y ,  i t ' i  ' , . e . y  e a s ]  t c  t i l s c r i n i D a t e  b c t H e e n

c c l r  a n 1  p - g  o i c a i . ,  l i h n t e v e r  t h .  l r c s c n t a t i o r  o i  i t "

l l c r e v e r ,  r ;  r . l , . e b  a  l c t  r f  $ i , 1 i i  ! , r  ! c r { o r n  s . 1 c h  & r  c } : p e i : i n e n t  !

tNc aUpa; ' i r r , r ;  r ! : . :on!1i( :aied a:rd extcnstr ,e an, i  r t  !oLr. t- , : t  require

Ir--
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L:r
f ; g  1  r  . , r , -  . : r : . . : r p f . : . r i  - : e r r . a i i . ) r ,  c f  a  n . x t u r c  c i  r r r o t c : n s .

' l ' h e o . , r t 1 c , r i L y .  - t i r , :  i l i l !  . : : i : a r i o i  ! ' i l  t n e  c . m p l e x  ! r . c i e 1 n  n i x -

l u r e  c a ' l  . .  ! ^  r r r e , u . .  i ) r . r c r i c c ,  1 . i ' €  c t n c d  i r a . :  n o t

e r L o u i t h : i i t - . r L i _ i o , L  i (  . 1 .  a . , l e  t o : l , . i r a r a r e  a t l  r i . e  i l t f c r e n t  b i r d



a n  a w t u r  i o + "  L , l  t r m e  t c  s e r : ' J p  t i i e  F r o t . c a l G  i r r  a j l  t h e  d i f l e -

r e n t  b i r d  s p e c i e s .  S o r  a l t h o u S h  t h e  t e c b n i q u e  i s  v e r y  s e n s i t ' 1 v e l

i t  is only in sone ver J si iecial i6ed donains that i ts aplJl icat lon

b e c o f i e s  p a y i n g "  F l o r e  r r ' : ! o r t a n t  5 t i 1 1  i s  t h e  q : r e 6 t i c n  i f  t h l s

n e t h o d  i 5  s e n s i . L i v e  s n o u g h  t o  i d 3 n t l l y  t h e  b i r d s  u p  t o  i h e  s 9 e _

c  r . e s  f e v e f .

2 . ) , J .  E l e c t r o p h o r e s l s

The resoiut ion can be erLha! 'ced iry : i lp ly1ng tne electrophoresls

techniq,. te,  The pr inciple remarns the s&de as for ch|onraioglaphy

b u t  t h e  s e p a r a t l o n  i s  m e d r a t e d  b y  i h e  a p p l i c a t i o n  o f  a . n  e l e c t r i c

f - c I d  r L n S  c . : j  l e n g r l n  o i  t \ e  . : 3 1  i L : 1 a j . y  p h a s c .

I n . i p c q ,  p r o t c _ . r . r  i r e  4 i c . L _ . - 1 1 y  . i r a . r c d  ) n  a  L J r - . a - l  , a y .

thesc chare;cr j  Hi l l  enable the proteirs to miState u:rdcr rn-

f i u e r , c e  o f . i r r  o l c c t r . i c  f 1 e l d .  i h c  v e l o c r . t l /  o f  m 1 8 ! a t l o n  i s  d e _

pencert  on the nolecular weitnt  and o:1 the ne+'to elecir ic char-

8 a  o f  t n e  p r o t . i n .  ,  r o L . . n s  h J ! ! n  _ r r d  6 a F  c r a t q . ,  o . t  n  s r a l l F r

n o l e c u l a r  r e i g h t  v i f l  m o v e  f a s t e r  ( s i e ! ; n g  e f f e c t ) .  O n  t h e  o t h e r

handr ploteins l { i th the sanc irolecul.ar vei8ht but a di f feren'"

n e t t o  c h a r g e  r i L l  b e  s e p a r a t e d  b e c a u s e  o f  t h e i r  e l e c t r i c a l  b e -

f i g  2  j . l l u s t r a t c s  s o o e  t y p i c a l  b ; r t d  p a t t e r n s  o b t a l n e d  \ r i t h  t h i s

t e . h n l q u e  c n  f l e 6 h  s a n p l e s . , f  a  f € '  m a n i r a l G '  l - v e n  t h e  u n t r e r . n e d

e y e  c a n  d r s c r r f l ! r ] a t e  b a t 1 , { e e n  i : h r  d i f i o r c n t  ! a t ! e r n s .

p r 8

f i 8  2  :
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2 . ] . 1 + . s D S  ! , . . . - .

l h e  e . : .  i  h r . r . r ] r  l r e  . a i  i ' e  :  - r r - n e r  t c l r n e , l  i r !  . r

t f e t ! € a l s . i |  . . i  1 r - , . t ! r . 1 + o l u ! : . n  . i r l 1  s o c l \ r n d c d r c - r ' l s r 1 -

l a t e  i . : , . . 1  - :  L r :  . : g e , r t "  - ' . .  i i : r ; : t r ' . : i ; i e :  I r r o r r i i n 6

b y  d e s t r o l r n g  t n . " . . , r . L e - . , t a r  s r r - c t u r .  , n ! o  . r a l l e r  p ; e c e s  I

t h e  p L r l l p e r i r o e 6 .  1 n  t h r E  " s y .  i t  r s  e l s .  p o 6 s i o l e  t o  s o l u b r l l s e

n o s t  o f  t h e  I ' e a t  . i e n a t g l a t e d  p r o t e i n 6 .

B y  c o o c k r n € .  t h ' r : ; a r i n l c  o i r  r h .  r , ' r f . r e h ! : i , j  a r  ' 0 ( ' " C ,  ! r ,  . b t a i n -

e d  I . t l i , € ; , 1  : l e  i , ; i  r . t . j .  1 :  : 1 t s a . , I  ! n r r r e n d € , , ' "  o l  : t e  F . e l f e a l m e n t

o f  ' " r r e  f l E : h  .  i i , r r ' . ! .

A n o n S  o t r c r  r 1 , 1 . r ' 1 , ,  t : r  i e c n n l i u e  I s  c ! r r e ] r t l y  b e i n 6  u s e d  t o

d e m o n s i r a r e  i o ; r r d n  p l i . i e i n s  r n  h E a t e d  m e : r l  ( f r g  1 ) .  l :  r s  p o s -

s i b l e  i o  d . l f c L  ! , '  t  i ; r b e r t .  a r o  l , : )  l t  . j : 1 , .
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