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The r e l a t i o n s h i p  be tween b i r d s  and f r u i t  c a n  be viewed f rom 

.two v i e w p o i n t s :  1) t h e  r o l e  of t h e  f r u i t  i n  $he  b i r d t s  l i f e ,  and 

2 )  t h e  r o l e  o f  t h e  b i r d  i n  t h e  p l a n t ' s  l l f e .  Two g r o u p s  o f  p e o p l e ,  

o r n i t h o l o g i s t s ,  and b o t a n i s t s  have  looked  a t  t h i s  r e l a t i o n s h i p  

from t h e s e  two v a n t a g e  p o i n t s ,  b u t  l i t t l e  s g n t h e s i s  h a s  t a k e n  p l a c e  

between t h e c .  

S t u d i e s  bg o r n i t h o l o g i s t s  have  c o n c e n t r a t e d  on d e t e r m i n i n g  

t h e  d i e t  o f  v e r i o c s  s p e c ;  es o f  b i r d s ,  e i t h e r  kp e x a m e ~ i n g  stomach 

c o n t e n t s  ( E a r t i n ,  e t  a1.  , 1 9 5 1 ) ,  o r  d i r e c t  o b s e r v a t i o n  ( s h u l t z . l ? ' & l ? ? F i .  

These s t u d i e s  h a v e  e t t e m p t e d  t o  d e t e r m i n e  t h e  r o l e  o f  f r u i t s  i n  

t h e  d i e t s  o f  b i r d $ ,  and h e n c e  t h e i r  r o l e  on the p o p u l a t i o n  dgnamics  

o f  b i r d s .  A l t h o u g h  t h e y  have  r e e l i z e d  t h e  p o s s i b l e  r o l e  of f r u i t -  

e a t i n g  i n  t h e  p l a n t  p o p u l s t i o n s ,  t h e s e  i d e c s  h a v e  n o t  b e e n  t e s t e d  

i n  c o n j u n c t i o n  w i t h  o b s e r v a t i o n s .  

O t h e r  i n v e s t i g a t i o n s  (Swsnk,l?L4: E r e t t n g  and Eoe, lSh?;  end 

R o e s s l e r , l 9 3 6 )  have  e x p e r i m e n t a l l g  i n v e s t i g a t e d  t h e  e f f e c t  on g e r -  

m i c a t i o n  o f  s e e d s  p a s s e d  t h r o u g h  b i r d s ,  b u t  t h e r e  h a s  been no c o r r e l a -  

t i o n  be tween  t h e  F i r d s  o b s e r v e d  consuming t h e  fruit i n  t h e  f i e l d ,  

and t h o s e  u s e d  e x p e r i m e n t s l l g .  

O r n i t h o l o g i s t s  h s v e  a l s o  r e c o g n i z e d  t h e  p o s s i b l e  r o l e  o f  b i r d s  

i n  p l e n t  d i s p e r s s l ,  b u t  a l t h o u g h  lScAtee (1947) l i s t s  more thar:  one  

hundred P e r e r e n c e s  on b i r d  d i s p e r s e d  s e e d s ,  a l l  o f  t h e  work done t o  

d a t e  h e s  b e e 3  ~ ~ e c d o t ~ l  and i n c o n c l u s i v e .  

B o t z n i s t s  and p l a n t  p o p u l s t i o n  b i o l o g ?  st.s h a v e  examined t h e  

r e l a t i o n s h i p  be tween b i r d s  end f r u i t  from t h e  i rnpsc t  t h a t  t h e  b i r d s  

h z v e  OF p l a n t  popu'ation dgnsmics .  

The b l r d  i s  viet:eb v e r i o u s l g  e s  e p r e d t i t o r , d l s p e r s e r ,  an6 a  

n e c e z s e r y  e l e m e n t  i n  t h e  g e r r n i n a t i o c  o f  s e e d s  ( t i e r p e r ,  197). P r e d a t S  3n 

of f r u i t  i s  d e t r ~ m e n t e l  t c  p l a n t  p o p u l a t i o n s  o n l ~  i f  t h e  see2  i s  

d e s t r o y e d .  F r u i t  p r e d a t i o n  mag; h o s e v e r ,  be a  d i s p e r a l  mechanism. 

The a s s u n p t i o n  i s  o f t e n  made ( S n o v . l ? 7 l )  t h a t  t h e  s e l e c t i v e  

p r e s s w e  i n  t h e ' e v o l u t 5 o n  o f  f l e s h y  f r u i t s  h a s  been  t h e  e t t r ~ c t l o n  



o f  a n i m a l  d L s p e r s e r s .  T h i s  a s s u m p t i o n  i s  o f t e n  made, b u t  n o  s t u d i e s  

h a v e  l i n k e d :  1) f i e l d  o b s e r v a t i o n s  of f r u g i v o r y  by b i r d s ,  2 )  e x p e r l -  

m e n t a l  s t u d i e s  on  the e f f ec t  of f e e d i n g  on s e e d  g e m i n a t i o n ,  and 

- 3 )  a  s t u d y  of t h e  d i s p e r s a l  of s e e d s ,  i n  o r d e r  t o  see i f  th is  s y s t e m  

o f t  q u o t e d  . a c t u a l l y  o c c u r s .  Only if i t  d o e s  happen  i n  the f i e l d -  

t h a t  birss a m a t t r a c t e d  t o  f rui ts ,  f e e d  on t h e n ,  d i s p e r s e  t h e  s e e d s ,  

and have a  n e u t r s l ,  o r  b e n e f i c i a l  e f f e c t  on t h e i r  g e r m i n s t i o n , . - c e n  

o n e  s p e c u l e t e  on t h e  e v o l u t i o n a n  h i s t o r y  o f  the s g s t e m ,  

T h i s  s tud;  was d e s i g n e d  t o  examine  two components  o f  t h a t  s g s t e r r :  

1 )  o b s e r v e t i o n s  on  f r u i t - e a t i n g  by b i r d s ,  and 2)  e x p e r i m e n t a l  s t u c i e s  

on t h e  e f f e c t  on t h e  g e r m i n a t i o n  o f  s e e d s  which  had  p a s s e d  t h r o u g h  

t h e  b i r d s ,  Due t o  e x p e r i m e n t a l  d i f f i c u l t i e s ,  o n l y  the  o b s e r v e t i o n a l  

s t u d i e s  w e r e  c o m p l e t e d ,  end  w i l l  b e  r e p o r t e d ,  An e x a m i n a t i o n  and 

s ~ n t h e s i s  of t h e  p r e v i o u s  l i t g e r e t u r e  w i l l  be made, and s p e c u l a t i o n s  

on the r o l e  t h a t  b i r d s  and  f r u i t  h e v e  had on e a c h  o t h e r ' s  e v o l u t i o n  

w i l l  be p r e s e n t e d .  

KETHODS 

T h r e e  s h r u b s  o f  R e 8 - b e r r i e d  e l d e r  ( Ssmbucus p u b e n s )  were 

o b s e r v e d  n e a r  S t w g e o n  Bay, Ehmet Co, , Mich igen  f o r  1s h o r n s  f r o m  

2 1  J u l y  t h r o u g h  1 A u g u s t  1979. The s h r u b s  were  l o c s t e d  a l o n g  L a k e  

S'nore D r l v e ,  a p p r o x i m a t e l y  ;z m i l e  f r o m  Leke  M i c h i g a n .  The t h r e e  

s h r u b s  formed a  c o n t i n u o u s  r o w  three m e t e r s  i n  h e i g h t  and s i x  m e t e r s  

l o n g .  T'ne s h r u b s  were e x p o s e d ,  loca t ,ec '  a t  t h e d e g e  o f  a hemlock-  

w h i t s  p i n e  f o r e s t .  

Sexbucus  pubens p r o d u c e s  b r i g h t  r e d  f r u i t  i n  mid t o  l a t e  smmer. 

The f r u E Z s  a r e  b e r r g - [ i l i e  d r u p e s ,  h-6 m i l l s n e t e r s  i n  d i a m e t e r ,  eech 

c o n t a i n i n g  3-5 s e e d s  ( G l e ~ s o n  and  C r o n q u i s t . 1 9 5 3 ) .  The  f r u i t  a r e  

c l u s t . e r e 6  i n  t e r m i n a l  p a n i c l e s  and a r e  r e b d i l ~  v i s i b l e  a g a i n s t  t h e  

O b s e r v a t i o n s  were m e b e  e i t h e r  f rom an  a u t o m o b i l e  t e n  meters  

f r o 3  t k e  s h r u b s ,  o r  f ~ o m  t h e  woods a c r o s s  t h e  r o a d  f r o m  t h e  s h r u b s ,  

a t  a  d i s t s n c e  o f  f i v e  m e t e r s .  A l l  o b s e r v a t i o n s  w e r e  made w i t h  l o x  50 
b i n o c u l a r s ,  and t h e  t i r le  o f  a r r i v a l ,  i d e n t i f i c e t i o n  o f  t h e  bird, 

b e h a v i o r ,  en2  l e n g t h  o f  f e e d i n g  n o t e d  f o r  e e c h  bird v i s i t .  A l l  

s u c c e s s f v l  o h s e r v ~ t i o n s  w e r e  n ~ d e  i n  t h e  m o r n i n g s ,  b e t ~ e e n  5:  30 end 1 0 :  CO. 

O S s e r v ~ t i o n s  w e r e  made i n  t h e  a f t e r n o o n  and etirl? e v e n i n g ,  b u t  

n o  b i r d s  v l s i t e d  t h e  s h r u b s .  T h f s  n a g  h a v e  Seen d u e  t o  t h e  r e l e t i v e l g  

h e s v z  t r b f f i c  on t h e - r o a d  a t  t h e s e  times ( a p p r o x i m s t e l y  o n e  v e h i c l e  



p e r  f i v e  m i n u t e s ) ,  B i r d  a c t i v i t y  i n  g e r n e r a l  was much lower a t  t h i s  

t i m e  compared t o  m o r n i n g  o b s e r v a t i o n s .  Thus it may be t h a t  t h e  b i r d s  

r e d  o n l y  i n  t h e  m o r n i n g  05 the  skirmbs. Not enough t i m e  w a s  s p e n t  

' o b s e v i n g  i n  the  e v e n i n g ,  however ,  t o  make a n r  c o n c l u s i o n s ,  

I n  a n  a t t e m p t  t o  o b s e r v e  f r u g i v o r y  by b i r d s  o n  other  f r u i t  s p e c i e s ,  

o b s e r v a t i o n s  w e r e  made  on  t h e  f o l l o w i n g  s h r u b s :  s e r v i c e b e r r i e s  ( ~ m e l a 3 -  

c h i e r  s p . ) ,  r a s p b e r r i e s  (Rubus  s p , ) ,  b l u e b e r r i e s  ( V a c i n n i u m  a n g u s t i f o l i u m ) ,  

and c h o k e  c h e r r i e s  ( P r u n u s  v i r g i n i a n a )  f o r  a  t o t a l  o f ' e i g h t  h o u r s .  

Dnlg o n e  b i r d ,  a  B l u e  J a g  ( C p a n o c i t t e  c r i s t a t e )  was  o b s e r v e d  f e e d i n g  

on any of  t h e s e  f r u i t s  ( b l u e b e r r i e s ) .  C a s u a l  o b s e r v e t i o n ,  however , ,  

n o t e d  C e d a r  Waxwings ( B o m b p c i l l a  g e r r u l u s )  f e e d i n g  on  s e r v i c e b e r r y  on 

s e v e r e l  o c c a s s i o n s ,  and a  n e s t i n g  s t u d g  done  a t  t h e  s ame  t i m e  n e a r  

t h Z s  s t u d y  s i t e  r e v e a l e d  t h t i t  s e r v i c e b e r r 2 e s  w e r e  t h e  m a j o r  foot3 f e d  

by I g a m i n g s  t o  t h e i r  y o u n g  (Kathy  B i s h o p ,  p e r s o n a l  corr imunicat ion)  . 

A l t h o g h  the  f r u i t  of Sambucus p u b e n s  was r i p e  on 2 1  J u l y ,  n o  

f e e d i n g  was r e c o r d e d  u n t i l  26 J u l g .  N i n e t y  p e r c e n t  o f  t h e  f r u i t  was 

removed i + i g h t  d a g s ,  f r o m  27 J u l g  t o  3 Augus t .  

A t o t a l  of f o r t y - s e v e n  v i s l 5 s  wzre  r e c o r d e d ,  w i t h  the  a v e r a g e  

f e e d i n g  t i m e  of 52 s e c o n d s ,  Seven  s p e c i e s  o f  b i r d s ,  r e ~ r e s e n t i n g  

two o r d e r s  ( P i c i f o ~ m e s  and P a s s e r i f o r m e s )  anZ s e v e n  t a m i l j e s  ( P i c i d a e ,  

T g r a n n i d e e ,  T u r C i d a e ,  V i r e o n i d a e ,  I c t e r S d a e ,  T h r a u p i d a e ,  and ~ r i n ~ i l l i d a ~ ?  

were  o b s e r v e d  e a t i n g  t h e  f r u i t  ( F i g w e  One) .  Two s p e c i e s ,  Veery 

( F i p l o c i c h l a  f u . s c e s c e n s )  and Downy T;roodpecl:er ( D e n d r o c o p o s  p u b e s c e n s ) ,  

accnu-nted f o r  61% o f  a17 v i s i t s ,  w h i l e  t h e  r e m s i n l n g  f i v e  s p e c i e s ,  

E e o s e - b r e a s t e d  Grosbeal: ( P h e u c t . i c u s  1 u d o v S c i a n u s ) .  S c a r l e t  T a n a g e r  

( P i e n ~ 2  o l i v ~ c e a ) ,  R e d - e ~ e d  V i r e o  ( V i r e o  o ~ ~ v ~ c ~ u s ) ,  g r e s t  C r e s t e d  

? l g c e t c h e r  ( I ~ l v i s r c h u s  c r i n i t u s ) ,  and 1:orthern O r i o l e  ( I c t s r c s  g ~ l b u l a )  

a c c o u n t e d  f o r  39$ of t h e  v i s i t s .  

P e ~ k  f e e d i n g  t i m e  was f r o n  9:00-10:@0 ( F i g u r e  Two), a l t h o u g h  

t k i s  d i s t r i b u t i o n  mbg be b i s s e d  hg u n e q u a l  s z n p l e  s i z e s .  Xo d i f f e r e n -  

t i a t 5 o n  i n  f e e d i n g  t i m e  tinong t h e  d i f f e r n t  s p e c i e s  c a n  be d e t e r m i n e d  

( F i g u r e  T h r e e ) .  

I-?ost v i s i t s  w e r e  made by t h e  b i r d  f l y i n g  a c r o s s  t h e  r o a d  t o  t h e  

b c s 3 e s ,  a l t h o u g h  o f t e ~  a n  i n d i v i d u e l  noved  b e c k  i n t o  t h e  woods b e h i n d  



t h e  shrubs, t h e n  r e t u r n e d  t o  f e e d  on t h e  siu.ubs. 

F e e d i n g  b e h a v i o r  was  s i m i l a r  i n  a l l  s p e c i e s  i n  t h a t  t h e g  a l l  

s w a l l o w e d  t h e  f r m i t  who le .  M o s t  f l i g h t s  w e r e  i n i t i a l l y  made t o  t h e  

c e n t e r  o f  t h e  shrubs, and  t h e  b i r d  moved o u t  a s  i t  f e d .  S c a r l e t  

T a n a g e r s ,  3 o s e - b r e a s t e d  G r o s b e e k s ,  and t h e  N o r t h e r n  O r i o l e  f e d  w e l l  

e x p o s e d ,  per-ched u p r i g h t .  The Downg WooZpeckers w e r e  the  m o s t  e x p o s e d  

when f e e z i n g .  T 'yp . ica l ly  t h e g  f l e w  i n t o  t h e  s h r u b s ,  and  wt i i t ed  on  t h e  

t r u n k .  A f t e r  s e v e r a l  m i n u t e s ,  t h e y  would h o p  o u t  t o  the t e r m f n a l  

c l u s t e r s  o f  f r u i t  and f e e d  u p s i d e  down. The o t h e r  s p e c i e s  of b i r d s  

fec '  more o f t e r ,  o a  t h e  i n t e r i o r  of t h e  s h r u b s .  I 

i 
14ale and f e m a l e  ' S c e s l e t  T a n a g e r s ,  and Downy Woodpecke r s  

f e d  o n  t h e  f ru i t ,  o f t e n  w i t h i n  s e v e r a l  m i n u t e s  of e a c h  o t h e r ,  but 

n e v e r  were  t h e  two sexes of o n e  s p e c i e s  o n  t h e  shrub a t  on$ t i m e .  

I n d i v i d u a l s  o f  d i f f e r e n t  s p e c i e s  d l d ,  however ,  f e e d  s i m u l t a n e o u s l y .  
I 

Once a  R o s e - b r e s s t e d  G r o s b e a k ,  V e e r y ,  and Red-eyed V i r e o  f e d  w i t h i n  

f o u r  m e t e r s  o f  e a c h  o t h e r .  

Average  f e e c ' i n g  t i m e  p e r  v i s i t  v a r i e d  f r o m  1 7  s e c o n d s  ( Z e c ' - e ~ e d  

V i r e o )  t o  l k 2  s e c o n 6 s  ( R o s e - b r e a s t e d  G r o s b e a k )  ( s e e  T s b l e  One) .  

Ten o t h e r  s p e c i e s  o f  b i r d s  were seer; o r  h e s r d  i n  t h e  e r e a ,  

but w e r e  n o t  s e e n  f e e d l n g  on the  s h r u b s  (Figure    our). 
, 
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Red e l d e r b e r r i e s  p r o v i d e  ar, a b u n d e n t ,  and c h o i c e  i t e m  i n  t h e  

d i e t s  o f  neny d i f f e r e n t  b i r d  s p e c i e s .  T h i s  i s  e v i d e n c e s  bx t h e  i n t e n s e  

r e e 2 l n g  a c t i v l t p  o v e r  a br ief  period of t5me.  d w i n g  w h i c 5  v i r t v a l l ~  

e l l  o f  t h e  f r u i t  wes  c o ~ s u n e c ' .  T h i s  h z s  immec' ia te  i m p l i c ~ t i o n s  f o r  

b o t h  t h e  bSrZs  an2 t h e  p l a x t .  

-411 s e v e n  ssec ies  o f  b i r d s  o b s e r v e ?  e z t i n g  t h e  f r u i t  e r e  c o n r i 2 e r s 2  

p r i n ~ r i l z  i n s e c t i v e r o u s  ( ? 1 s r t i n ,  e t  s1 . ,19_51) .  ?rvit a r e  c o 3 s i d e ~ e d  

t o  be 6 minor  p o r t i o n  o f  t h e i r  d l e t  d u r i n g  t h e  e n t i r e  j e e r .  Onlg 

n-OUS.  when f r u i t  i s  a b u n d e n t  d o  t h e y  b r i e f 1 1  become mti inlg  f r u g i v v l  
-- 

The D3wny T!ood?eckers o b s e r v e 2  ' e p p e ~ r e d  t o  become t o t e l l g  f r u g i v o r o v s ,  

f o r  a l t h o u g h  t i ley w e r e  o f t ea  i n  t h e  a r e e ,  a n 2  fe6 f r e q u e n t l y  o n  

e l 6 e ~ b e r r i e s ,  o n l y  o n c e  w e r e  t h e y  h e r r d  d r i l l i n g  wco? f o r  i n s e c t s .  

T e n s e r a t e  l a t i t u d e s  c o u l d  n o t  s u p p o r t  nEny b i r d s  s 2 e c i a l l z e d  

on f r u i t s  - f o r  v e r j  rep? r e x E i n  a v ~ i l a b l e  t h r o c ~ ; h o u t  t k e  w l n t e r .  



Tnue it appears t h a t  tempera te  l a t i t u d e  b i r d s  feeding  on f r u i t s  a r e  

oppor tun i s t i c  i n  t h e r  f e e d i n g  h a b i t s .  

Because v i r t u a l l y  e l l  o f  t h e  f r u i t  wes removed from t h e  s b ~ u b s ,  

an ob:.ions impl ica t ion  f o r  t h e  p l a n t  i s  t h a t  a t  l e a s t  some seeds  must 

heve p o t e n t i a l  f o r  g e m i n s t i o n  a f t e r  psss ing  through a b i r d t s  gu t ,  ij 
birds a r t  d l s p e r ~ ~ \  q T m k s -  

A plannea p a r t  of  t h i s  p r o j e c t  was t o  feed  e l d e r b e r r i e s  t o  

e c e p t i v e  b i rd  of a s p e c i e s  observed e a t i n g  t h e  f r u - i t  i n  t h e  f i e l d ,  

end t o  then c o l l e c t  seeds  which had passed through t h e  b i r d .  Ger rn ic~-  

t i o n  t e s t s ,  u s ing  uneaten f r u i t s  a s  e c o a t r o l ,  would d e t e r n i n e  t h e  + 
e f f e c t  on t h e  see2s from b e i n g  passed  through t h e  b l r d  g u t .  T'ne 

adapt ive s i g c i f l c ~ n c e  of  i n c r e a s e 6  gemina t ioc  of  those  seeds  t h ~ t  

pessed through brrZs might be ac i n su rence  t h s t  g e m i n s t i o c  would 

occcr awe? from t h e  p a r e n t  p l a n t , -  an6 no t  er, nass?underneeth ,  where 

g e r n i ~ a t i o n  of rae.Ey Foung might  be a s t r s l n  05 l i m i t e d  r e s o u r c e s  i n  

t h e  s o i l .  Unfortunatelg,  a b i r d  w s s  never obtained f o r  t h e s e  s t u 6 i e e .  

Soae previous work h a s  been done i n  t h i s  z r e e ,  however ( S a g l e Y l 9 2 k ;  

I b e s s l s r  ,1935; end i k e f t i n g  a n d  Roe,1949), U n f o r t u n e t e l ~ ,  no c ~ r r e l a -  

t i o c  wes nede i n  t h e s e  s tu25es  bet wee^ t h e  f r u i t  use6 and t h e  s p e c i e s  

of b i r d  whlch fed .upoc them i n  t h e  field. T3e r e s u l t s  a r e  mLxe6- 

s3r.e spec ies  ha2 inc ressed  g e m i n s t i o n ,  some decreesed,  end s o n e 3 u ~ -  

change?, us ing  d i f r e r e n t  s p e c i e s  of  b i r d s .  

Another problex ::with t h e s e  s tuc ' ies  i s  thst. Secause t h e  p m i a -  

t , io r  r q ~ l r e x e n t s  of t 3 e  seec's i s  unl:r;o~.?n, t h e  p e r c e ~ t a g e  of both  
L , ez t  end con t ro l  seeds  t h ~ t  g e m i n a t e  5 s  so low a s  t o  7261:~ C O ~ ~ C ~ ~ S S O E S  

ver? d i f ' f i c u l t .  

If su.ch problems could b e  soloed end thc? could r-:Ctk e fz?r 

2:-iou.nt of' wor?:,  the^ t h e  f i n a l  a ~ s u m r > t i o ~ -  t h ~ t  of c l l s2e r sa l  cou.16 

be t e s t e d .  % i s  i s  tp f s r  t h s  most d l f f e c u i t  s t e p  t o  t e s t . .  O b ~ ~ i o ? : s l ~  

birc 's  de-cate ews; from t h e  s h r u b ,  hu t  trllere, s n Z  hop; f a r  s~.la:? 

Thess E r e  q x e s t i o ~ s  ::-?5ic?: nee2 enswers t o  F e t e r r i n e  t h e  r o l e  of C T r 6 z  

e s  ? i s p e r s e r s .  ?er;;s?s o ' ~ s e r v a - t . i o ~ a l  s tuc ' les  of radlo-tFecl:e2 hCr6s 
L - 1 . 7 ~ ~ 1 6  g5ve a n  ~2pro; r i r i s te  enswer,  Er,ot?icg t h e  ~xo1;nt of t i n e  ' r ~ t  

L seerJc re7iz:re bo 3 ~ s ~  througkl e birc ' ,  ccupled vrj t h  e c c x r s t e  ~ ~ e c o r 6 s  o r  

t . h e l r  t r e v e l s  w?t3in e  p e r l o b  z:g'r,t be ore  of Z e t . e r ? n i ~ g  t 3 e s e  



d z s p e r s a l  c a p a b i l i t i e s .  I 

Once t h e  en t i l e sys tem i s  denons t ra t e?  t o  occur  i n  t h e  f i e l d ,  one I 

mag begin th ink lng  and s p e c u l a t i n g  on t h e  evo lu t ion  of  t h e  s g s t e n ,  

' and i t s  impl ice t ions  f o r  both  b i r d s  and p l a n t s .  

Befo-c d i s c u s s i n g  t h e  s e l e c t i v e  advantages of a d i s p e r s a l  i 

nachanisni, it  i s  deslz;ble t o  docurnent t h 6 t  t h e  c h a r e c t e r s  which conf2r  

t h e  sevar t age  a r e  h e r e t i b l e  end cen be s e l s c t e d .  O c  t 3 e  p e r t  o f  t 5 e  

p l a n t s ,  evidence cones f r o n  t 5 e  r e c e n t  en2 r a p i f  srol- tio on of c ~ o p  

~r,irnTz wesds whLch have evolved c rop-spec l f i c  s t r e i n s  of d i r f e r e n t  

d i s p e r s a l  neshenisns  t o  ensure  t h a t  t h e  seeds  s t z g  with t h e  crog 

( ~ t e b k i n s ~ l 9 S C ) .  I 
Accepting t h e  yet unproved 5;poY!esZs that.  f l e s h y  frclts 1 

ere ec'e2ted f o r  c ' i s ?e r sa l ,  one n e T  e::em5ne t k e  f e z t u r e s  oC f r u i t  

vh5cli cozT'er a s e l e c t i v e  szvantage  upon the~x.  Tzese i n c h d e  e t t r e c t l v e  

c o l o r e t i o c ,  a c c e s i b i l 5 t g .  end zSe2cete food velxe t o  S i r d  . S e l e c t i v e  
. - 

f o ~ s e s  would  p d u c e  b r i g h t 1 3  c o l ~ r e ?  f r u i t s ,  e s p 5 c ~ ~ - l g  ~ e d ,  t 3 e  

x o s t  s a a s i t i v e  p o r t i o n  o r  t h e  c o l o ~  spec t rux  t o  S i r d s ,  seen i n  nEny 

f r u l t s ;  e a s i l ~  e c c e s s i b l e  fruits,  e:;!:iblted b3 t h e  t e m i z ~ L  ?oz5t:z 

o f  xsr; Z - c i t s  on S r s ~ c h e s ,  and h igh  n u t r t i v e  conkerit, b u t  notboo 
, -- - I ~ ~ k  l a s  ta strslr! t 5 e  r e s o - n c e s  05 t'ne p l z n t .  

Tke evc11u.t1311ary consequences o i  f r u g h o r g  ic b i ~ 2 s  ney'ce: 1) 1.~1::. , 
whes a v a i l e b l e ,  f r u i t  w i l l  p l z ~  e pron inen t  r o l e  i n  t h e  d i e t s  o f . b i - 2 s  

3 0 ~ ~ 2 1 1 7  i n s e c t l u e r o u s ,  6x6 2 )  profi-dcLng z r e a t e r  s p e c i e l i z e t l o x  s x o ~ g  

Insectl ;-eroxs b i r d s  t 3 a s  i n  f r u g i v o ~ o u s  spec5es.  
- - 
, . e t - ~ r e l  selection t s i l l  ten2 t o  prorlote abu>?c'ence and v i s i 3 i l i t :  

L- i n  f r u i t ,  but t h e  p ~ e s s u - e  w l l l  be bne op?os l te  or i c s e c t s ,  ~ ? o ? x c l z ~  

no-e c-?>t& an?  therTore  less E-;a i leb le  foot?. T k 9  e7:ail_d-c5li.t;; 
L - D riz- t5us c a s e  b i r d s  t o  s w ~ t c h  c ' i e t s  I n  Lir-e  C- c r l ~ i t  ab-~nc'ence, 8s 

3 .  fexc1nstrat32 T n  zrls stud:. 

3 e c 2 ~ s e  i t  is a s t r a t e g ;  of f r u l t  t o  k e  ~ee2il; c o r s ~ l s l ~ ~ - ~ x ,  

and  ta ?ial;e nzn: Z iapers21 e g e z t s ,  frcr;vt-ro-cs U- b l rCs  sl2011lf 32-:e 

P-nn L, ,ader 2 ic3es  thsn  i n s s c t l v e r o u s  5iri:: 2 e c e l ~ a e  of t k e i r  g r e ~ t e r  
d --  < "clclllt; a • C- n o g  . ( 1371) ~a!:es  this c o - ; ~ r i s r c z  
u s i r ~  f r - ~ s l v o ~ 3 u s  x e o t r o ? 5 c ~ i  p ~ ~ s e r l n e  f e n l l l e s  (Cot l -g idee  ezd 

. . 3 i z e r i f a e )  a=? i ~ ; s ~ c t S v e ~ o x s  f e r i l l 9 s  (?ornlcerl:dtie rnc? . ; ;~er ._- l fse) .  
. . 

"; l-:e --- ; - s e c t i ~ : e r ? ~ ~ s  fer.:lies ! - e - ~ ~ e  %:..lo t o  fol;? t 1 - e ~  E S  r - z n ~  z ? e c l s s ,  



s u g g e s t i n g  t h a t  t h e  g r e a t e r  s p e c i a t i o n  i n  i n s e c t i v e r o u s  f a n i l i e s  xag 

be  due t o  r s t h e r  narrow d i e t  n iches .  

SUI~D~3RY 

Seven ~ p e c i e s  of  b i r d s  were oSserved f e e d i n g  on t h e  fruits o f  

Red-berr ied e l d e r ,  Th2 r e l e t i o n s h i p  betweez t h e  S i r d s  end p l a n t s  aye 

cons ide red  b o t 5  i n  an i m e o ' i a t e  c o n t e x t -  t h e  ?nit a s  a z  abundan t  

but ephemeral  food source ,  the b i r d s  8s 2 i s p e r s a l  eger j ts  f o r  t h e  

s e e d s ;  and in ec -evo lu t iona ry  con tex t -  the p-essures  which a r e  

r e s p o c s i b l e  f o r  f r u i t  n o r p h o l o a ,  and i m p l i c a t i o n s  OP t h e  f e e d i x g  

behavior, and 2 ivers i  tz among f r u g l r o r o u s  birds. 



S p e c i e s  
Veer2 

Downy Iloodpecker 1 2  

Rose-breasted Grosbeak 6 
S c a r l e t  Taxager 5 
Red-eyed Vi reo  4 
G r e a t  Cres ted  F l g c a t c h e r  2 

Xor thern  O r i o l e  1 

--- 
T o t a l  f e e d i n g  v i s i t s  46 

+yggage len 4' 

e e o l n @ b i g l t  - ( second 
39 

Average 

. Figure  Oae, Birds observed e a t i n g  Sembucus pubens f r u i t  

an6 average  l e n g t h  of each v i s i t .  



+ v i s i t s /  y - 
t i m e  period - 

o o o o c c o o  momco-• - 

Time  per iods  

Figure TWO. Distribution of  v i s i s t s  over t i m e .  
Data are for all species. 



B i r d  Species 

Time Period 6=30-7:00 

7=00-7:30 

7~30-8:00 

E:oo-8: 30 

8~30-9:oo 

?:00-?:30 

9~30-10: 00 

1C: 00-10: 30 

T o t a l s  

* 
F i g u r e  Three.  D i s t r i b u t i o n  of  v i s i t s  ove r t ime ,  st .*if ied 

by species. 



Ruby - t h roa  t e d  H q l n g b i r d  
m 

E a s t e r n  Wood Pewee 

Blue Jag 

Common Crow 

Slack-capped Chickadee 

Cedar Waxwing 

Black-and-white Warbler  

Yellow-pumped Warbler  

Conimon Ye l lowth roa t  

Anerican R e d s t a r t  

Figure Four. B i r d s  seen  o r  hes rd  i n  t h e  a r e a  but n o t  
observed  feeding on Sembucus pubens. 
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