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S m i t h s o n i a n  I n s t i t u l i o n
[ a s h i  n g t o n ,  D . C .

D u r i n g  t h e  i n v e s t i g a t i o n  o f  t h e  c r a s h  o f  t h e  E l e c t r a  a l  L o g a n  I n t e r  a t i o n a l
A i .por t ,  Eos ton ,  f4assachuset ts ,  in  1960,  f  was  asked to  ass ls t  ln  the
ident i i i ca ! ion  o f  the  b i rd  rena ins  recoveTed f rom the  a j .c ra f t  eng ine .  Th is
was the  beg lnn ing  o f  my invo lve f ien t  in  b icd  s l r i ke  jdent i f i ca t ' ion .

S jnce  the  b i ros  inges ted  by  the  eng ine  had been reduced to  very  smal l  p ieces ,
i t  was  necessafy  to  use  the  m' ic roscope to  t ry  to  ident i f y  the  fe rna ins .  Th is
s tudy  o f  the  femains  showed tha t  the  s ta r l ing  was the  spec ies  o f  b i rd

!  con t inued to  examine the  o ic ros t ruc tuae o f  the  dov iny  barbu les  o f  var ious
s p e c i e s  o f  b i r d s ,  u s i n g  A s a  C .  C h a n d l e r ' s  " A  S t u d y  o f  t h e  S t r u c t u r e  o f
F e a t h e r s "  ( U n i v e r s i t y  o f  C a l i f o f n i a  P u b l i c a t i o n s  i n  Z o o l o g y  V o l u m e  1 3 ,
n u m b e r  1 1 ,  1 9 l 6 )  a s  a  s l a r t i n , J  p o i n t .  C h a n d l e r  p r i m a f i l y  s t u 0 i e d  p e n n a c e o u s
fea thers .  He on ly  examined the  down 0 f  a  re la t i ve ly  le t  spec ies ,  so  the  s tudy
of  the  down | ias  jus t  beg inn ing .

The need to  ident i f y  smal l  f ragments  o f  fea thers  was rea l l y  the  ca ta lys l  f0 .
my keen in te res t  in  the  r j c fos l .uc tu re  o f  the  downi  par ts  o f  fea thers .

F e a t h e r  i d e n t j i i c a t i o n  j s  n o t  0 n l y  i m p o r t a n t  i n  b j r d - a i r c r a f t  i n c i d e n t s ,  b u t
in  the  ident i f i ca t ion  o f  fea ther  ev idence re la t ing  to  c r im ina l  ac ts ,  in
w i ld l i fe  lav {  en torcernent ,  a rcheo log ica l  fea thered a . t i fac ts ,  and in  lood h .b i t
s t u d i  e s .

Dur ing  f l ry  s tudy  I  have found tha t  i t  j s  poss ib le  to  ident i f y  n rany  fa  i l i es  o f
b j rd5  by  the  dov{ny  barbu les  and tha t  the  noda l  s t ruc tu res  can fu rn ish
impor tan t  d iagnos t ic  cha.ac ters  a t  the  fa r l i l y  leve l .  0nce the  fami ly  o l  b i .ds
has  been de ter r r ined,  i t  j s  poss ib le  bJ  us ing  tne  reLn i in ing  b i ts  o f  con tour  and
f l igh t  fea the .s  to  de termi  e  the  spec ies .  I t  i s  somewhdt  l i ke  pu t t ing
to le ther  the  p ieces  o f  a  j jgsd ! . r  puzz le .

tach  fea ther  has  a  midr ib  o r  fach is  and the  b i fbs  b ranch o f f  f rom the  midr ib
to  fo rs  the  f igh t  and le f t  vdnes  o f  the  fea ther '  The downy barbs  or
p lu  aceouS 0at t  a fe  a t  the  base o f  the  fea ther ,  anc l  aae covered up  Dy lne
pennaceous or  Ino fe  co lo r fu l  par t  wh ich  is  toward  the  t ip  o f  the  fed ther .  The
dov/ny  barbs  branch o f f  f rom the  midr ib  o f  rach is ;  these barbs  a .e  conposed o f
a  l i t t l e  m i d r j b  o r  f a c h i l l a  v . l i t h  b a r b u l e s  b r a n c h i n g  o f f  i t '  T h e  b a r b u l e  i s
the  snra l les t  d iv is ion  o f  the  fea ther .  l t  i s  composed o f  d  basa l  ce l l  i {hose
b a s e  i s  d t t a c h e d  t o  t h e  r a c h i l l a  o r  l i t t l e  m i d r i b ,  a n d  n u n e f o u s  o t h e r  c e l l s
Jo ' ined end to  enc l  to  fo f in  lhe  conp le te  ba .ou le .  The Darbu le  r i ' i l hou t  the  basa l
c e l l  i s  c a l l e d  a  p e n n u l u n .  A t  t h e  d i s t a l  e n d  o f  t h e  c e l l  o f  d t  t n e  J u n c t i 0 0
of  two ce l l s  a re  s ! ruc tu res ,  !h ich  I  re fe r  to  as  noda l  5 ! ruc tu res .  These
s t ruc tures  are  impor tan !  in  de te .min ing  the  fa f l r i l y  o f  b i rds .  These s l ruc tu res
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acco rd t  ng  to  the j
ion of the dotrty

r  loca t ion  on  the  pennu lum and a lso  acco.d i  ng  to  the
barb  on  the  n id r ib  o r  rac l t i s  o f  the  fea ther .  The noda l
to  l ihe ther  they  occur  on  the  le f t  o f . igh t  s ide  o f  thec tu res  ran  va fy  d5

t lpe  0r  / rOod l  s t .uc tu re ,  the  w id th  o f  the  pennu lum,  the  d is tancebetu/een
J0 r  ned  to

5  t  f uc tu  aes
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t he

r i l l  sho \a  you  35 rn f l  s l i des  rep resen i i ng  some o f  t he  spec ies  j nvo l ved  i n  b j . d' - r e 5  l n a L  v  
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