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b i rd ieathers.  These appear to be in" . ras lec i t lcaLly
s lable.  up to now 10E bi rd species belonqing !o 51
fani l ies and 17 orders ' {ere studied.  l ' Ia ;Ly st ructures {ere
F  . r . r  n s .  : n c s p  d d  o
* i l l  be used for  detern inat ion pDrposes and wi i i
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For:  the ln t r :aspeci f ic  s tudy the fo l lowing fearhers were subjected
to an extensive norpholoqical  s tudy:  feathers of  the ta i l ,  an
u p p e x  a n d  u a d e r  r a i l - c o v e - f r  a  l . a L h e r  o r  r h -  - u 1 p ,  o f  r h e  o a L L ,
of  the nape.  of  the crown,  of  the rhroat ,  o f  the breasr ,  of  the
bel ly ,  o f  the f lank and a pr inary and an upper and under wing-

Only the n inth pr inary was used in the in terspeci f ic  s tudy.
Nine s i tes on the feather  ( I  to  Ix)  together  l r i th  the type of
cel l  boundary (X)  were exanined,

RESTIT,TS

l . In t raspecl t ic  atudy

The dor :sal  sur face of  the rachis,  the dorsal  and ventra l  la teraf
sur face of  the rachisr  the proxinal  and d is la]  suxface of  the
rani  and the ventra l  sur face of  the rachid iaL barbLr tes at l
exhib i t  external ly  the sane st ructures a long the enr_i re lengrh of
the lachls,  e/ i th  the except ion of  the lower 0.75 to 1.50 n ln.  This
obser.vat ion is  txue as wel ]  for  the or inar ies and ta i l  feathers
d s  f o :  L h e  b o d y  c o n l o u r  l e d l h e - s .  T h L s e  s r r L . L u  F s . r -  d L s - n l  o n

i  a lso exanined whether  the s i te  of  feather  inDlantat ion has an
' n r ' u e n c e  o n  L h e  a p p e a r a n c e  o t  r h p s F  n i - r o s L r - i - - u r . s .  r o ,  r n : "
s tudy a Woodpiqeon (Coiunba patanbls)  and a col lare. l  Dove
Ist repxopel ia  decaocto\  kere taken.  The resul rs  are
presented in Table 1.
Al l  feathers invest igated of  the woodpigeon near. ty  show the same
features.  Three of  these categor: ies of  features are however not
fu] ly  constant  ancl  consiEt  of  the pxesence or  absence of  v i l l i  on
the ventra l  la tera l  sur face of  the rachis ventra l  ro the rani
( feature I ) ,  the st ructure on rhe dorsal  sur face of  rhe rachis
(  feature Ix)  and the type of  ceLl  bcDndary { feature x) .  For
C e L e r m i n a t i c n  p u r p o s e s  F . h e s e  t h r . ,  a . e q o : a s  n d v e . o  o e  L r p d r e d

sln i lar  lesul ts  weie cbta ined wi th rhe Col lared Dove.

we conpared feathers of  23 species (2 to 16 indiv iduals per
species)  to detern ine to i . rh ich exte. t  ther :e are indiv idual
d i f fe iences for  these st ructures wi th in one sDecies.  No
d i l t e r e n c e s  b e t w e e n  i n d i v i d u a l s  o f , h e  s a m e  s p e c i F s  w e . ^  " o , ' d .

Feathers of  both seres of  n ine sDecies were conDared.  In  none of
l h e  e x a m i n e d  s p e c i e s ,  n o L  e v . n  i n  q p - c j e s  w i r h  I  s c - o n q  s - x -
r inked corour  d imorphisn such as the l4al lard (aras p latyrhynchas)
" n d  L h e  R i n q - n e c k e d  P h e d s d n !  \ P h a s i - n u s  c o t c h i . u s ) ,  w F r a
di f ferences betv/een the 6exes for  the desci ibed st ructu ies found.

T h e  r d c h i s  o f  o n e  j u v e n i l e  a n o  o n e  d o u  L  s p p . i a p -  o f  l 8  d i r r e r e n (
s p e c i e s  w e r e  c o r n p a r e d  r o  s r u d y  r h F  d q e  d , t  e . e a c e s .  - l  p y  p - o v F d
to be ident ica l  to  each orher .
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F.athe.s o i  se ' /en f .esh s.ec iFcns of  rhe l rat lard and e ighr  museun
specinens (preserved fo.  over  40 years)  aere conpared ( rabre 2) .
xo d i f ferences in  extexnai  sD. face features Fere found between

1 i , E s  P i e r l j r y ! . r i o 5  r .  E r - _ p r r d !

LeqenC Ta iL :  !  anC 2
i=  r : r !c :u .e  on .he  ren ! : r l  la .e r : t  sur ia .e  o f  r re  rac i i s

: * r /  I : :  r r r u c : u r e . ^ : h e  r e n c r : l  l a r e : a l
su ia r .e  . :  :he  . rc i : s  be t reen :he  . rn i ,  : i I=
the  ?rox :na l  su . face  r l  the  r&us  a . :5e  vent raL  la re ! : ]
pa f t  . :  :he  racn i5  /  I r r=  :he  d is ra l  s r :ace

r .  . : -  / d i - ! r L  L d - e r d l  p d ( .  o :  c r -  : i . r : s
an :he  renr : raL  su face . f  rhe  .ach id ia l

barbu les  ,  " I=  rhe  dc . :a t  la r .e .a ]  su . face  . i
: re . rchrs  ae t leen:he  rMi /  rn l=  s r .ucrure  on  the
r _  r  ' r -  . . r ' r c e  d -  - h e  o o L s d _  I d . e : ! !  p i ! -

/  v i i l=  s t ruc :u le  on  rhe  drs ta l  sur iace  o i
- h e : o . _ s d  l d r - r r L  p d r . .  ) -  c 1 a . - d c n  i  l \ -- l e  : o : s d  :  ! : , c e  o a  - f , -' ' . -  L a d d r t .

' d ! : r :  - =  e b s e n r ; . =  u r k n c w n ; 1 ( F I ) =  r a c r i . l r a l  r i b s
. .n r r !a : rs  a  i ineL? lxayed ru r :ac_a;  r i  ( i  ro  e )=
lach : i ra l  v i l l !  , ! !5  Cens i r ies  .ang ing  i : .m abundanr ,

o :  - : f , d r y  :  -  i ( 6 :  o _ r .  : o  E h I 1  l : r y a d :
. 1 !  r  _ a L 1  : : , v - o  ?  , r o o - . r j  :  r ( r y - d j  v s n .
Ye- l  sna l l  p i : s ;  , l=  .e l l  boundary  ry le  1=  i rccmDlere  ce l l

5=  .eL l  boundar /  rFe  5= ve : r  r r ! .1<  t lnes .

r:achidi?



2. Interspecific Btudy

An interspeci f ic  srudy was carr ied our  s ince there l rer :e no
int raspeci f ic  d i f ferences in  the featur :es exanined.  Specia l
a r  t e n l ' o n  w d s  q i v e n  E o  L h e i r  p o s s i o - t e  u s e  a s  o e r e r m r n a . i o n
character is t ics 

.and to thei r  possibfe use in solv ing soine of  lhe
proble,ns in  b i rd c lass i f icat ion.
A  l o t  o f  d i f f e r e n t  s r r u c r u r e s  ( e . g . :  F i g . 3 a  r o  d )  w e r e  d i s c o y e r d
1n rne examinar ion of  the sur face of  the feather  r :achis,  rar i  and
rachid ia l  barbules.

: : C T f  , d : o . :  S , - . . : i r e  o n  . . : e  ! d . - i r .
o r  : . e  . d . r i s :  . : . . :  P  r r  :  v d . . , - , : :  . - .
? - 4  / - - q c : o t  ,  b  v e r - : r :  c r : :  c ( , - n
l o o i p e  . L  < .  r : c r s  v .  j . d : s  ,  .

c e l _  b o  r n - d . . i e s  - - o e  :  N o . c . 6 ! n  - r -  
l e .  j ) : u .

J d s , c r u s l ,  d  
. b e : r - e a  

- - e  . d t :  R . r F  :  . o T . r .  
C d . .  . .



2 - I . S t r D c t u r e s  o n  t h e  l a i , e . a l  s u r f a c e  o f  t h e  r a c h i s  ( C o . s a l  a n d
venrraL)  and on the p lox inaL and d is ta l  sur iace of  the rami

UD L.  noq,  f ive nain d i f ferent  s t ructures were found on the
d;rsal  and wenrraf  la tera l  su i face of  the rachis and on the
proxinal  and d is ta l  suxface of  lhe rami:  1)  rachid ia l  - r ibs
l c n t a r n i n g  e i t h e r  a  s i a n u l a r  ( R ( r ! ) ) ,  a  r o u s i l l v  f r a v e d  1 R ( R F ) )  o r
a  v e r y  r o u q h l y  f r a y e a  ( R ( l ' R F ) )  s u r f a c e ;  2 )  x a c h i d i a l  v l l l i  ( v i )
: n  r e i  .  

' s r i l  
s  " n d  a -  r : t .  s ,  1 .  r o u g \ l v  f r a v - d  P F  ;  4 '

f r :nely  f ra l 'ed IFF) atd 5)  E.eat  deep p i ' -s  {GDp) onlv  found,  when
prese. i : ,  on lhe ventra l  IaLeral  sur face of  the rac i l rs

The s- , rucLures desci ibed above are nore pronounced on the ventxar
par t  of  the feathei  in  most  cases.  In  sone specres tnese
; t ructures appeared r i th  the sane intensi tY on the dorsal  pat t  o f

the Ica lher .  At  the proxinal  and d is ta l  su i face of  the rarnus r
c lose to the at tactm;nt  of  the ranus wi th the rachis.  nost lY the

sane st ructu ie was found as on the con:espondinq la te ia l  sur face '
Away f ron the at lachnrent ,  lhese st ructures becorne more and nore

' r l .  - q 6  6  F _ d  . - r  L a - a  s p e c : e s  o t  . h r n  L h e  r " m

show no fading of  the present  s txuctures a long the cut-of f  p iece '

In s t i l l  o the;  species the st ruct r i re on the rani  sur face d i f fers
f rom that  on the la tera l  sur face of  the rachis

2.2.St iucaLrres on the ventra l  sur face of  the rachid ia l  barbules

In the species so far :  exani  ed th is  par t  of  lhe iachid ia l
b d r b u l - s - m d y  o e  f r a y e d  o r  m a v  a r r y  r d c n L d i a l  v L l L i '

2 .3.s t ructur :es on the dorsal  sur face of  lhe rachls

The veotra l  su i face of  the rachis is  s inply  f raved,  whi i le  i ts
. 1 . . c - l  c , , r , : . F  d L f f e x e n c  s t r u c L J - c e s .  ' r h e  d o r s a l  r a c h L s
sul face nay be re lat iwely snooth,  f rayed,  p i t ted (snaf l  or  deep
pi ts ,  whether  conta in ing a k ind of  a core or  not) ,  nay carry
v i l t i  or  show the st ructu ie of  a honeycon$.

L lT)es u!  uc l

The celL boundar ies a ie supposed to correspond wi th lhe cel l
bordeis of  the sur face cel ls .  A ive t ) 'pes are d is t inguished;
Ttpe 1:  f ine,  deep lay inq l ines
Type 2:  f ine.  r : is ing l ines
Type 3:  th ick r : is inq l ines
r y p e  , 1 :  i n c o m p l e ! e  c e L l  b o u n d a _ i e s
Type 5:  very th ick l ines.

AI1 features descr ibed above are found in nulneious conbinat ions '

3,  Concl

Althougl

length '
l i n k e d ,

N o  d i f f

ACKNOWI



3.  Conc1uBlons

Al though I  an awaxe that  s tat is t ica l  analys is  and quant i f icat ion
of  cer ta in features wi l l  prov ide noxe precise conclus ions.  I  can,
at  the rnonent ,  draw your at tent ion to a few st r ik ing

An advantage of  us ing external  sur : face st r :uctures of  the r :achis.
rani  and r ;ch id ia l  b t rbules as determinat ion features is  t -hat  a l l
lhe feathers of  a b i rd sho\ t  the sane st ructures a lonq the whole
lenqth of  the rachis.  At  the sane t inLe no in t ta indiv idual  .  sex
l in ied or  age d i f ferences are found.  I  agree wi th Bron 11986) and
l rank (1939i  that  there are no d i f ferences in  micronorphologv
between f resh feathers and feathers fxorn b i rd sk ins thar  have
been preser:ved for nany Years

Concerning the in terspeci f ic  s tudy,  a lo t  of  external  su i face
structures appear in  nunLerous combinat ions.

No c l i f ferences ar :e found anong the species studied in  the orde '
Anser i fornes,  fani ly  Anat idae.  The only d i f ference that  the
Comrnon Pochard lAythya fer ina)  |  B lack Scotex l r " te lani txa nagraJ
c n o  C o m o n  G o r d e n ; y e  \ B u c c p h d l a  c . l d n g u l d 1  s h o w  w i ( h  L h e  o t l p '
a  s e r ' l o r m  s p e . i e s  i s  r h d L  l h e  d o r s d l  s u r f a "  o l  l r p  r a c h r s

exhib i ts  a r ;qurar  ce l l  pat tern wl th an e lewat ion between the

In the order  Passer i fornes c l i f ferences between species are
ninute.  Only the nalDre of  ce l l  boundarv and the c ior isa l  sur i lace
of  rhe rachis show s l ight  d i f ferences.

I n  o t h e r  o r d e r s  ( e . q .  O .  P e ] e c a n i i f o r m e s ,  c i c o n i i f o r : n e s ,
G r u i f o r n e s ,  C h a r a d r i i f o r n e s ,  c o r a c i i f o m e s )  l a r g e  d l f f t ) r : e n c e s
bet 'een fani l ies have beeu observed.

Before dradi iq  any fur lhe.  c . rnc1ls i . rs ;  I  { i ] t  quant i fY cer ta i '
, . ,  n 6 - . . , ,  : ,  r i - d _  L  t ) . .  , l '

cbsetvat ions.  Fur ther  s .udv t r . :1 I  q j -v i :  nor i r  inLo.nat i  )n ' r  1 :ne
e a a c t  v a l i u e  c f  + , h i s  s e t  o t  c h a . ' , - ' L . r s  f . r  l l L r i : e . i r i i i r i : ! i i  r r u r o o s ' s
and fDr  av ian taxorouy.

ACn{O1'aLADC&!{6tII5

I  w i s .  i c  : r l i r r : e s r  l y  t h i : . i l . s  l - .  l j r . - ' r  t i .  r '  r i r - r ! r : r r  ; r  t  P t r r i
e m ,  L . . ; . a ,  i i ' r  B o . t  f o r  e l a f i l i . .  i , e  t .  r . r . . i  . t i  : r r  i  : t - ! ' /  ' i !

r h €  s r i f . r c e  s t i u c t r r e s  o i  h i r a  i : ' a t i , r ' i s
l  wo! l , l  l jke rc  r :hank Dr.  i1 ,  I . rn . : t i . .  i r ! , :n  r ,he i { r r : . r l l t r  o i  ! ,  r ;uren,
Drs.  Si .vrn . /ansi .eenk i  gLe.  l . j . ' i r . , . , r '  V i r rcka a i r : l  the i r re I  e{aa1
Turnhr iut  ior  prcv iCing Lhe feai iher€ ;nC thc 'RcyaL Frc lq ian
lnst i tu te of  Natura l  Scie .e. r  fcr  th , r  lse of  tne st ;a ln inq
elect .or ,  n icroscope.
Thi6 reseatch aas supported bI  the General  Sta i i  o t  tho FelEian
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