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INTRODUCTION

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

a n im a l  i s  d e t e r m in e d  by f a c t o r s  i n  t h e  e n v i r o n m e n t .  T h e se  

f a c t o r s  may be e i t h e r  p h y s i c a l  f e a t u r e s ,  s u c h  a s  s o i l ,  t o ­

p o g r a p h y ,  o r  m i c r o c l i m a t e ,  o r  b i o t i c  f a c t o r s .  I f  a n  o r ­

g a n i s m 's  d i s t r i b u t i o n  i s  l a r g e l y  c o n t r o l l e d  by a  c e r t a i n  

f a c t o r  i n  t h e  e n v i r o n m e n t ,  t h e  o rg a n is m  w i l l  n o t  be r a n ­

dom ly d i s t r i b u t e d  t h r o u g h o u t  a  p a r t i c u l a r  a r e a  u n l e s s  t h i s  

f a c t o r ,  t o o ,  i s  r a n d o m ly  d i s t r i b u t e d .  Any f a c t o r  w h ich  

a f f e c t s  t h e  d i s t r i b u t i o n  o f  one o r g a n is m  may a l s o  a f f e c t  

t h e  d i s t r i b u t i o n  o f  a n o t h e r  o rg a n ism  o f  a  d i f f e r e n t  s p e c i e s .  

The p r e s e n c e  o f  t h e  f i r s t  s p e c i e s  i t s e l f  may i n f l u e n c e  t h e  

d i s t r i b u t i o n  o f  t h e  s e c o n d  s p e c i e s .  I f  o r g a n is m s  o f  two 

d i f f e r e n t  s p e c i e s  a r e  a t t r a c t e d  by  t h e  same e n v i r o n m e n ta l  

f a c t o r ,  o r  a r e  a t t r a c t e d  t o  e a c h  o t h e r ,  t h e y  w i l l  be fo u n d  

t o g e t h e r  more o f t e n  t h a n  w ould  be e x p e c t e d  by  c h a n c e .  I n  

s u c h  a n  i n s t a n c e ,  t h e s e  tw o s p e c i e s  w ou ld  show a  p o s i t i v e  

a s s o c i a t i o n  when a p p r o p r i a t e  a n a l y s e s  a r e  made. I f ,  on 

t h e  o t h e r  h a n d ,  one s p e c i e s  i s  a t t r a c t e d  by some f a c t o r  i n  

t h e  e n v i r o n m e n t ,  w h i l e  a n o t h e r  i s  r e p e l l e d  by  t h a t  same 

f a c t o r ,  o r  i f  t h e  tw o s p e c i e s ,  f o r  some r e a s o n ,  a v o i d  e a c h  

o t h e r ,  t h e y  w i l l  show a  n e g a t i v e  a s s o c i a t i o n .

S u ch  r e l a t i o n s h i p s  a r e  f r e q u e n t l y  e l u c i d a t e d  by means 

o f  p r e s e n c e / a b s e n c e  d a t a .  F o r b e s  (1 9 1 1 )  was a p p a r e n t l y

1
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2
t h e  f i r s t  t o  s u g g e s t  d o in g  t h i s .  M ost commonly, s u c h  d a t a  

a r e  p u t  i n  t h e  fo rm  o f  a  2 x 2 c o n t i n g e n c y  t a b l e ,  a s  s u g ­

g e s t e d  by  G le a s o n  (1925)*  T h i s  t a b l e ,  a s  w e l l  a s  t h e  

s t a n d a r d  fo rm  o f  n o t a t i o n  u s e d  i n  d e s c r i b i n g  and  u t i l i z ­

in g  t h e  d a t a ,  i s  d e p i c t e d  a s  f o l l o w s t

S p e c i e s  1 

+

+ a  b = a+b
S p e c i e s  2

c d *  c+d

a+c b+d N

The i n f o r m a t i o n  so  o b t a i n e d  c a n  be t r e a t e d  i n  v a r i o u s  

w ay s .  F r e q u e n t l y  a  c h i - s q u a r e  t e s t  f o r  s i g n i f i c a n c e  i s  

c a l c u l a t e d  d i r e c t l y  f ro m  t h e  t a b l e ,  a s  d e s c r i b e d  by 

F i s h e r  ( 1 9 7 0 ) .  Y a t e s '  c o r r e c t i o n  f o r  c o n t i n u i t y ,  u s e d  

w i t h  s m a l l  sam p le  s i z e s ,  c a n  a l s o  be c a l c u l a t e d  d i r e c t l y  

f ro m  t h e  t a b l e ,  a s  d e s c r i b e d  by  S n e d e c o r  ( 1 9 ^ 0 ) .

The u s e  o f  p r e s e n c e / a b s e n c e  d a t a  t o  e l u c i d a t e  a s s o c i ­

a t i o n s  b e tw e e n  s p e c i e s  h a s  b e e n  u s e d  m ost e x t e n s i v e l y  by  

p l a n t  e c o l o g i s t s  ( J o n e s ,  1 9 ^ 5 ;  G r e i g - S m i t h ,  1 9 5 2 ) .  The 

m ethod  h a s  a l s o  b e e n  u s e d  w i t h  i n s e c t s  (M acan, 195*0 * an d  

w i t h  i n s e c t  e c t o p a r a s i t e s  on a  mammalian h o s t  ( C o le ,  19^9s 

E v a n s  an d  F re e m a n ,  1 9 5 0 ) .  V ery  few  su c h  s t u d i e s  hav e  b e e n  

done w i t h  v e r t e b r a t e s .  Nash (1 9 5 0 )  u s e d  s i g n i f i c a n t  a s s o ­

c i a t i o n s  t o  d e t e r m in e  com m unity  s t r u c t u r e  o f  f i s h e s  i n  

t h r e e  d i f f e r e n t  h a b i t a t s .
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O nly one su ch  s tu d y  h a s  b een  done w ith  b ir d s .  C as­

w e l l  ( 1 9 5 6 ) ,  u s in g  c e n s u s  d a ta  from  th e  l i t e r a t u r e ,  com­

p u ted  c o e f f i c i e n t s  o f  a s s o c i a t io n  f o r  s p e c i e s / s p e c i e s  and 

s p e c ie s /e n v ir o n m e n ta l  f a c t o r  p a ir s  f o r  each  in d iv id u a l  

c e n s u s .  T h is  m a tr ix  o f  c o e f f i c i e n t s  was th e n  s u b je c te d  

t o  m u lt ip le  f a c t o r  a n a l y s i s  and ra n k in g  m ethods t o  mea­

su re  th e  e c o l o g i c a l  com m u n ality  or s i m i l a r i t y  b etw een  two  

s p e c i e s .

A p p a re n tly  th e r e  h a s n e v e r  b een  any a ttem p t t o  d e t e r ­

mine a s s o c i a t i o n s  b etw een  b ir d  s p e c ie s  b a sed  on s p a t i a l  

d i s t r i b u t i o n  w it h in  a  s i n g l e  a r e a . B ir d s  p r e s e n t  un iq u e  

p ro b lem s n o t  e n c o u n te r e d  w ith  p l a n t s ,  i n s e c t s ,  or  ev en  f i s h  

Owing t o  th e  n a tu r e  o f  b ir d  c e n su s  d a ta , t im e  becom es a  fa c  

t o r .  B ir d s  a r e ,  o f  c o u r s e ,  h ig h ly  m o b ile . The f a c t  t h a t  

two b ir d s  a re  b o th  fou nd  in  a  p a r t ic u la r  q u a d ra t d o es  n o t  

n e c e s s a r i l y  in d ic a t e  t h a t  th e y  w ere th e r e  a t  th e  same t im e .  

T h is  i s  b e c a u se  th e  d a ta  from  s e v e r a l  c e n s u s e s  a re  c o n s o l i ­

d a ted  and t r e a t e d  a s  a  u n i t  f o r  th e  p a r t ic u la r  p e r io d  o f  

tim e  un d er c o n s id e r a t io n .  B e a r in g  t h i s  in  m ind, t h i s  p aper  

w i l l  u se  p r e s e n c e /a b s e n c e  d a ta  in  an a tte m p t t o  d e t e c t  a s ­

s o c i a t i o n  b etw een  v a r io u s  s p e c ie s  o f  b ir d s  b r e e d in g  in  two  

o a k -h ic k o r y  s ta n d s  in  so u th w e s te r n  M ich ig a n . An a ttem p t  

w i l l  th e n  be made t o  e x p la in  any a s s o c i a t i o n s  fou n d .
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4

METHODS AND MATERIALS

T h i s  s t u d y  i s  b a s e d  on c e n s u s  d a t a  c o l l e c t e d  o v e r  a  

p e r i o d  o f  f i v e  y e a r s ,  f ro m  1966  t o  1 9 7 0 ,  by  s e v e r a l  d i f ­

f e r e n t  o b s e r v e r s .  The c e n s u s  a r e a s  a r e  l o c a t e d  i n  t h e  

A l l e g a n  S t a t e  Game A r e a ,  i n  A l l e g a n  C o u n ty ,  M ic h ig a n .  The 

p r im a r y  s o u r c e  o f  d a t a  i s  an  a r e a  known a s  t h e  L a rg e  Oak 

a r e a ,  l o c a t e d  i n  s e c t i o n  3 0 ,  R 14 W, T 2 N. D a ta  f ro m  th e  

s o - c a l l e d  G r e e n b r i e r  a r e a ,  s e c t i o n  2 5 ,  R 15 W, T 2 N, i s  

a l s o  u t i l i z e d  t o  a  l e s s e r  e x t e n t .  The v e g e t a t i o n  o f  b o th  

a r e a s  h a s  b e e n  d e s c r i b e d  by B re w e r ,  e t  a l .  ( u n p u b l i s h e d  

m a n u s c r i p t ) .  The c a n o p y  o f  t h e  L a rg e  Oak a r e a  i s  dom in a­

t e d  by  b l a c k  o a k s  ( Q u e rc u s  v e l u t i n a ) w i t h  a  d i a m e t e r  

b r e a s t  h e i g h t  (d b h )  g r e a t e r  t h a n  10 i n c h e s ,  a l t h o u g h  w h i te  

o a k s  ( Q u e rc u s  a l b a ) a r e  e q u a l l y  common i n  t h e  5 - 1 °  i n c h  dbh 

c l a s s .  Dogwood (C o rn u s  f l o r i d a )  i s  p r o m in e n t  i n  t h e  u n d e r ­

s t o r y .  The G r e e n b r i e r  a r e a  i s  more h e t e r o g e n e o u s  i n  v e g e -  

t a t i o n a l  c o m p o s i t i o n .  T h i s  a r e a  c a n  be  r o u g h l y  d i v i d e d  i n t o  

t h r e e  v e g e t a t i o n a l  s u b ty p e s *

( 1 )  a r e a s  o f  l a r g e  t r e e s ,  7 3 -8 5  f e e t  t a l l ,  h a v in g  a  g e n e r ­

a l  r e s e m b la n c e  t o  t h e  L a rg e  Oak a r e a ;  (2 )  a  d i s c o n t i n u o u s  

s t r i p  o f  open  p a t c h e s  r u n n i n g  e a s t - w e s t  n e a r  t h e  c e n t e r  o f  

t h e  p l o t ;  an d  (3 )  s m a l l e r  o a k s  h a v in g  a  c a n o p y  h e i g h t  o f  

3 1 -5 0  f e e t .  D i v e r s i t y  among t h e  n o n -c a n o p y  s p e c i e s  i s  

g r e a t e r  i n  t h i s  a r e a ,  and  dogwood i s  s c a r c e r .

The s t u d y  p l o t s  ( e a c h  1 8 . 4  a c r e s  i n  s i z e )  w ere  m arked 

o u t  i n t o  tw e n ty  q u a d r a t s  m e a s u r in g  200 f e e t  on a  s i d e ,  o r
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^ 0 ,0 0 0  s q u a r e  f e e t .  C e n s u s in g  was done by t h e  sp o t-m a p  

m ethod a s  d e s c r i b e d  by  W i l l i a m s  ( 1 9 3 6 ) .  An o b s e r v e r  t r a v ­

e r s e d  a n  a r e a  and  p l o t t e d  on a  map a l l  b i r d s  s e e n  o r  h e a r d .  

I n  a d d i t i o n  t o  t h e  map, a n  o b s e r v e r  c a r r i e d  a  s t a n d a r d ­

i z e d  o b s e r v a t i o n  s h e e t  on w h ich  t o  r e c o r d  p e r t i n e n t  i n ­

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

o f  b i r d s  w h e re v e r  f e a s i b l e .  F i g u r e  1 i l l u s t r a t e s  a  sam ple  

map, and F i g u r e  2 i l l u s t r a t e s  a  s t a n d a r d i z e d  o b s e r v a t i o n  

s h e e t .  W enger (1 9 7 0 )  made a  y e a r - r o u n d  s tu d y  o f  t h e  o r g a ­

n i z a t i o n  o f  t h e  b i r d  com m unity  o f  t h e  L a rg e  Oak a r e a .

A r e u s a b l e  t r a n s p a r e n t  a c e t a t e  g r i d  was made t o  f i t  

o v e r  t h e  c e n s u s  m aps. Each  ^ 0 , 0 0 0 - s q u a r e - f o o t  q u a d r a t  was 

d i v i d e d  i n t o  f o u r  1 0 , 0 0 0 - s q u a r e - f o o t  q u a d r a t s .  E v e ry  o t h e r  

q u a d r a t  was t h e n  b l a c k e d  o u t  on t h e  g r i d ,  and  o n l y  s i g h t ­

i n g s  i n  t h e  r e m a in in g  q u a d r a t s  w ere  c o u n te d .  T h i s  a r r a n g e ­

m e n t ,  r a t h e r  t h a n  u s i n g  t h e  tw e n ty  ^ 0 , 0 0 0 - s q u a r e - f o o t  q u a d ­

r a t s ,  was d e v i s e d  p r i m a r i l y  t o  a v o id  h a v in g  q u a d r a t s  w i t h  

common b o u n d a r i e s .  Enough o b s e r v a t i o n s  o c c u r r e d  on b o u n d ­

a r y  l i n e s  t h a t  t h e  u s e  o f  some c o n v e n t i o n  d e s ig n e d  t o  a s ­

s i g n  t h e  o b s e r v a t i o n s  t o  a  p a r t i c u l a r  q u a d r a t  seemed l i k e ­

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

t o  s e c u r e  n o n - c o n t ig u o u s  q u a d r a t s  e l i m i n a t e d  t h i s  p ro b le m .  

S am p les  n e e d  n o t  be random  when d e t e r m in i n g  a s s o c i a t i o n .

The n u l l  h y p o t h e s i s  t e s t e d  i s  t h a t  t h e r e  i s  no c o r r e l a t i o n  

b e tw e e n  t h e  o c c u r r e n c e  o f  one s p e c i e s  and  a n o t h e r  s p e c i e s .

I f  t h i s  i s  t h e  c a s e ,  t h e n  a l l  s a m p le s  a r e  s t a t i s t i c a l l y  i n ­

d e p e n d e n t  o f  one a n o t h e r  ( G r i e g - S m i th ,  1 9 6 ^ .  A p a r t i c u l a r
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Fig. 1. Sample map of Large Oak area censusing plot.

200 FEET

!'<
'X .'X

*

A B C D £

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Fig. 2. Sample standardized observation sheet.
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s p e c i e s  was i n c l u d e d  i n  t h e  a n a l y s i s  o n ly  i f  i t  o c c u r r e d  

i n  t e n  o r  more q u a d r a t s  i n  an y  one y e a r .

Q u a d r a t s  o f  1 0 ,0 0 0  s q u a r e  f e e t  a p p e a r e d  t o  be t h e  

b e s t  s i z e  f o r  s e v e r a l  r e a s o n s .  I n  d e t e r m i n i n g  s i z e ,  i t  

was n e c e s s a r y  t o  c o n s i d e r  t h e  s i z e  a n d  m o b i l i t y  o f  t h e  

b i r d s .  The s a m p l in g  a r e a  h ad  t o  be  l a r g e  e n o u g h  t o  h av e  

some r e c o r d s .  At t h e  same t i m e ,  i t  h ad  t o  be s m a l l  en ough  

t o  a l l o w  f o r  r e s t r i c t e d  e n v i r o n m e n ta l  v a r i a b l e s ,  i f  s u c h  

w ere  t o  be f o u n d .  A ls o  t a k e n  i n t o  c o n s i d e r a t i o n  was t h e  

a v e r a g e  s i z e  o f  t e r r i t o r i e s  among t h e  p e r c h i n g  b i r d s .  The 

s a m p ! in g  a r e a  had  t o  be s m a l l  en o u g h  t h a t  a n y  p a t t e r n  b a s ­

ed on i n t e r s p e c i f i c  t e r r i t o r i a l i t y  w ould  show u p .

F o r  e a c h  p a i r  o f  s p e c i e s ,  a  2 x 2 c o n t i n g e n c y  t a b l e  

was s e t  u p .  A c o m p u te r  p ro g ra m  was d e v i s e d  t o  d e t e r m in e  

c h i - s q u a r e ,  a n d  c h i - s q u a r e  w i t h  Y a t e s '  c o r r e c t i o n  f o r  c o n ­

t i n u i t y ,  f o r  e a c h  c o n t i n g e n c y  t a b l e .  T h e se  w ere  c a l c u l a t ­

ed d i r e c t l y  f ro m  t h e  t a b l e  u s i n g  t h e  f o l l o w i n g  f o r m u l a s :

C h i - s q u a r e  ** _________( a d - b c  N________
(a+ b )  (b + d )  (b + c )  (a + c )

C h i - s q u a r e  w i t h  Y a t e s '  C o r r e c t i o n  *  ( 1 a d -b d  l -N /2 )  N______

(a + b )  (b + d )  (b + c )  (a + c )

I n  i n s t a n c e s  w here  t h r e e  s p e c i e s  a p p e a r e d  t o  fo rm  a  

p o s i t i v e  g r o u p in g  b a s e d  on t h e  c h i - s q u a r e  v a l u e s ,  t h e  t h r e e  

s p e c i e s  w ere  t e s t e d  t o g e t h e r  f o r  a s s o c i a t i o n .  T h i s  was done 

u s i n g  t h e  m eth o d  d e s c r i b e d  by G r e i g - S m i t h  (1 9 6 * 0 ,  The q u ad ­

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

i s  s e p a r a t e l y  t e s t e d  f o r  s i g n i f i c s i n c e . T hen  t h e  e i g h t
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v a l u e s  a r e  ad d e d  t o g e t h e r  and  t h e  t a b l e  a s  a  w ho le  c a n  be 

ju d g e d  f o r  s i g n i f i c a n c e .  The e i g h t  c l a s s e s  a r e  q u a d r a t s  

c o n t a i n i n g :

1 .  None o f  t h e  t h r e e  s p e c i e s .
2 .  A l l  o f  t h e  t h r e e  s p e c i e s .
3 .  S p e c i e s  1 an d  S p e c i e s  2 ,  b u t  n o t  S p e c i e s  3»
4 .  S p e c i e s  1 and  S p e c i e s  3» t u t  n o t  S p e c i e s  2 ,
5 .  S p e c i e s  2 an d  S p e c i e s  3* t u t  n o t  S p e c i e s  1 .
6 .  S p e c i e s  1 o n l y .
7 .  S p e c i e s  2 o n ly .
8 .  S p e c i e s  3 o n ly .

The r e s u l t i n g  t a t l e  h a s  f o u r  d e g r e e s  o f  f r e e d o m ,  h e n c e  

t h e r e  i s  no n e e d  t o  c o r r e c t  f o r  c o n t i n u i t y  ( G r e ig - S m i th ,  

1 9 6 ^ ) .  I t  was p o s s i b l e  t o  t e s t  f o u r  s p e c i e s  i n  t h e  same 

way. T h i s  t a b l e  h a s  e i g h t  d e g r e e s  o f  f re e d o m .

O nly  May a n d  J u n e  d a t a  a r e  u s e d  i n  c o m p u t a t i o n s ,  e x ­

c e p t  f o r  1 9 6 7 .  T h e se  m on ths  p r e s u m a b ly  en co m p ass  m ost o f  

t h e  b r e e d i n g  s e a s o n  f o r  t h e  m a j o r i t y  o f  t h e  b i r d s  i n  t h i s  

a r e a .  The c h i - s q u a r e  v a l u e s  w ere  a d d e d  t o g e t h e r  f o r  e a c h  

p a i r  o f  s p e c i e s  f ro m  1966 t o  1 9 7 0 .

I n  1 9 6 7 ,  t h e  a r e a  was c e n s u s e d  f a r  more f r e q u e n t l y  

t h a n  i n  a n y  o t h e r  y e a r ,  i n  c o n n e c t i o n  w i t h  a  s t u d y  o f  t h e  

o r g a n i z a t i o n  o f  t h e  b i r d  com m unity  by  W enger ( 1 9 7 0 ) .  Wen­

g e r  c e n s u s e d  t h e  a r e a  a t  l e a s t  t h r e e  t i m e s  a  week d u r in g  

t h e  b r e e d i n g  s e a s o n ,  t h e n  sum m arized  t h e  d a t a  a t  tw o-w eek  i n ­

t e r v a l s  t o  d e t e r m in e  p o p u l a t i o n  f l u c t u a t i o n s .  T h e se  i n t e r ­

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

As t h e  num ber o f  c e n s u s  t r i p s  i n c r e a s e s ,  t h e  l i k e l i h o o d  o f  

f i n d i n g  a  b i r d  i n  a  p a r t i c u l a r  q u a d r a t  l i k e w i s e  i n c r e a s e s .  

Hence i t  was p o s s i b l e  t h a t  a  p a r t i c u l a r l y  a c t i v e  o r  a b u n d a n t
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b i r d  c o u l d  h av e  b e e n  fo u n d  i n  m ost o f  t h e  sam ple  q u a d r a t s  

when t h e  May an d  Ju n e  d a t a  f ro m  196? w ere  su m m arized .  T h i s  

w ou ld  t e n d  t o  o b s c u r e  a n y  i n t e r s p e c i f i c  a s s o c i a t i o n s  w h ich  

i n v o l v e d  s u c h  b i r d s .  By u s i n g  t h e  tw o -w eek  summary d a t a ,  

t h i s  p r o b le m  was b e l i e v e d  t o  be  m in im iz e d .  I t  was f u r t h e r  

p re su m e d  t h a t  u s i n g  su c h  u n i t s  w ould  make i t  p o s s i b l e  t o  d e ­

t e r m i n e  w h e th e r  t h e r e  w ere  c h a n g e s  i n  a s s o c i a t i o n s  t h r o u g h ­

o u t  t h e  c o u r s e  o f  a  s e a s o n .
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RESULTS

T a b le  1 l i s t s  a l l  t h e  s p e c i e s  p r e s e n t  i n  t h e  l a r g e  Oak 

a r e a  and  t h e  G r e e n b r i e r  a r e a  i n  a n y  a p p r e c i a b l e  num ber. I n  

a l l , 1079 c h i - s q u a r e  t e s t s  f o r  s i g n i f i c a n c e  w ere done on 

t h e s e  s p e c i e s  (A p p en d ix  1 and  A p p e n d ix  2 ) ,  O v e r a l l ,  t h e r e  

w ere  few  s i g n i f i c a n t  r e s u l t s .  O n ly  71 t e s t s  w ere s i g n i f i ­

c a n t  a t  t h e  0 .0 5  l e v e l .  P r e s u m a b ly ,  t h e  m a j o r i t y  o f  t h e s e  

{$% o f  1 0 7 9 ,  o r  a b o u t  5*0 a r © m e a n i n g l e s s .  T h i s  l e a v e s  a  

r e s i d u e  o f  some tw e n ty  o r  f e w e r  c a s e s  o f  s i g n i f i c a n t  a s s o ­

c i a t i o n  w h ich  a r e  v a l i d .

When t h e  c h i - s q u a r e  v a l u e s  w ere  ad d ed  t o g e t h e r  f o r  

t h e  f i v e  y e a r s ,  t h e  v a l u e s  f ro m  o n ly  f o u r  s p e c i e s  p a i r s  

w ere  s i g n i f i c a n t  a t  t h e  0 ,0 5  l e v e l .  T h e se  p a i r s  w e re :

G r e a t  C r e s t e d  F l v c a t c h e r / T u f t e d  T i tm o u se ,  R o b i n / S c a r l e t  

T a n a g e r ,  R o b i n / R o s e - b r e a s t e d  G r o s b e a k ,  an d  B a l t im o r e  O r i ­

o l e / S c a r l e t  T a n a g e r  (T a b le  2 ) .  Of t h e s e ,  t h e  f i r s t  two 

a s s o c i a t i o n s  w ere  n o t  c o n s i s t e n t ,  i n  t h a t  t h e y  v a r i e d  f rom  

p o s i t i v e  t o  n e g a t i v e  f ro m  y e a r  t o  y e a r .  I t  i s  n o t  p o s ­

s i b l e ,  f rom  t h e  d a t a  a v a i l a b l e ,  t o  d e t e r m in e  w hat u n d e r l y ­

in g  f a c t o r s  c a u s e d  t h e s e  f l u c t u a t i n g  v a l u e s .  H en ce ,  t h e s e  

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

I n  t h e  c a s e  o f  t h e  r o b i n  and  t h e  g r o s b e a k ,  t h e  s i g n i f i c a n t  

a s s o c i a t i o n  i s  due o n ly  t o  e x c e p t i o n a l l y  h i g h  c h i - s q u a r e  

v a l u e s  i n  t h e  L a rg e  Oak a r e a  i n  1968  and  i n  1 9 7 0 .  T h i s  

d i d  n o t  seem  t o  be enough  e v id e n c e  t o  w a r r a n t  f u r t h e r  c o n ­

s i d e r a t i o n  o f  t h i s  s p e c i e s  p a i r .  O n ly  one s p e c i e s  p a i r
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T a b le  1 .  B i r d s  fo u n d  i n  t h e  A l l e g a n  s t u d y  a r e a s  i n  s u f f i ­
c i e n t  num bers  f o r  a n a l y s i s .

G r e a t  C r e s t e d  F l y c a t c h e r  
E a s t e r n  Wood Pewee 
B lu e  J a y
B la c k - c a p p e d  C h ic a d e e  
T u f t e d  T i tm o u s e  
W h i t e - b r e a s t e d  N u th a tc h  
R o b in
Y e l l o w - t h r o a t e d  V i r e o  
R e d -e y e d  V i r e o  
O v e n b ird
B a l t i m o r e  O r i o l e  
B ro w n -h ead ed  C ow bird  
S c a r l e t  T a n a g e r  
R o s e - b r e a s t e d  G ro sb e a k  
R u f o u s - s i d e d  Towhee

M y ia rc h u s  c r i n i t u s  
C o n to p u s  v i r e n s  
C y a n o c i t t a  c r i s t a t a  
P a r u s  a t r i c a p i l l u s  
P a r u s  b i c o l o r  
S i t t a  c a r o l i n e n s i s  
T u r d u s  m i g r a t o r i u s  
V i r e o  f l a v i f r o n s  
V i r e o  o l i v a c e u s  
Se i u r u s  a u r o c a p i l l u s  
I c t e r u s  g a l b u l a  
M o lo th r u s  a t e r  
P i r a n g a  o l i v a c e a  
P h e u c t i c u s  l u d o v i c i a n u s  
P i p i l o  e r y t h r o p t h a l m u s
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T a b le  2 .  C h i - s q u a r e  v a l u e s  f o r  s p e c i e s  sh o w in g  s i g n i f i c a n t  
a d d i t i v e  c h i - s q u a r e  v a l u e s  f o r  t h e  L a rg e  Oak (LO) 
an d  G r e e n b r i e r  (G) a r e a s ,  1 9 6 6 -1 9 7 0 ,  P o s i t i v e  an d  
n e g a t i v e  t e n d e n c i e s  to w a rd  a s s o c i a t i o n  a r e  i n d i ­
c a t e d  by  (+ )  an d  ( - ) .

LO 1966 LO 1967  LO 196 8  LO 1969 LO 1970
F l y c a t c h e r . / 2 ,9 7 6 7 3 .2 5 1 6 0 .9 8 5 4 3 .8 0 0 9 2 .0 1 6 5

T i tm o u s e 1 .6 1 6 2 + 2 .1 2 1 2 “ 0 .2 7 0 4 2 .2 0 6 4 “ 0 . 8497+

R o b i n / 2 .1 6 2 2 4 .2 2 3 6 ^ 0 . 2 3 0 2 0 .0 2 7 5 6 .9 2 9 9
T a n a g e r 0 . 7357+ 2 .4 6 9 9 0 .0 0 6 4 0 .0 6 1 8 5 .1 7 2 5 "

R o b in ./ 2 .3 2 6 9 ^ 0 .7 5 8 1 6 . 3 8 6 6 0 .4 1 6 7 1 0 .8 5 2 4
G ro sb e a k 0 .6 3 8 4 + 0 .0 2 3 6 4 .3 4 2 2 + 0 .0 5 8 6 8 .3 5 2 6 +

O r i o l e / 0 .2 3 3 7 2 .8 2 8 3 2 .8 1 6 1 7 .1 7 9 5 , 0 .1 3 0 7
T a n a g e r 0 .0 1 5 7 1 .4 4 3  + 0 . 9 5 8 6 5 .2 7 4 7 0 .0 0 8 2

G 1966 G 1967 G 1969* g 1970
F ly c a t c h e r /

T itm ou se
2 .0 49 3
0 .8 1 2 4 “

8 .9 7 5 1 ,
1 .7 7 2 8

6 .7 9 0 3 ,
3 . n  61

0 .1 1 3 9
1 .8 2 3 4

R o b in /
T anager

4 . 6 O8 3 .
2 .4 7 8 2

R o b in /
G rosbeak

0.4633
0 .0 51 5

O r i o l e /
T anager

0 .1 6 1 2
0 .0 1 7 9

5 .83 97 ,  
3 .6798

1 . 6 8 5 8
0 . 501 6"

1 . 0 0 3 7
0.2872

* Due t o  i n s u f f i c i e n t  d a t a  f ro m  t h e  a r e a  i n  1 9 6 8 ,  t h e  G re e n ­
b r i e r  d a t a  f ro m  t h i s  y e a r  was n o t  i n c l u d e d  in  t h e  a n a l y s i s .
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showed a  c o n s i s t e n t ,  s i g n i f i c a n t  a s s o c i a t i o n  t h r o u g h o u t  

t h e  f i v e - y e a r  p e r i o d .  The B a l t i m o r e  O r i o l e  showed a  s i g ­

n i f i c a n t  p o s i t i v e  a s s o c i a t i o n  w i t h  t h e  S c a r l e t  T a n a g e r  i n  

i n  t h e  l a r g e  Oak a r e a  i n  1969* an d  i n  t h e  G r e e n b r i e r  a r e a  

i n  1 9 6 ? .  I n  a d d i t i o n ,  t h e s e  tw o s p e c i e s  showed a  t e n d e n c y ,  

th o u g h  n o t  s i g n i f i c a n t , t o w a r d s  p o s i t i v e  a s s o c i a t i o n  i n  196? 

a n d  i n  1968  i n  t h e  L a rg e  Oak a r e a ,  and  i n  1970  i n  t h e  G re e n ­

b r i e r  a r e a .

M ost o f  t h e  b iw e e k ly  d a t a  f ro m  t h e  L a rg e  Oak a r e a  i n  

3 967 d i d  n o t  p ro v e  t o  be v e r y  i n f o r m a t i v e .  H ow ever ,  one 

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

From J u n e  11 t o  Ju n e  2 ^ ,  t h e  W h i t e - b r e a s t e d  N u th a t c h  showed 

a  s i g n i f i c a n t  p o s i t i v e  a s s o c i a t i o n  w i th  b o th  t h e  E a s t e r n  

Wood Pewee and  t h e  T u f t e d  T i tm o u s e .  I n  a d d i t i o n ,  t h e  Wood 

Pewee an d  t h e  T u f t e d  T i tm o u s e  showed a  t e n d e n c y ,  th o u g h  n o t  

s i g n i f i c a n t ,  t o w a r d s  p o s i t i v e  a s s o c i a t i o n .  A g a in ,  f rom  

J u n e  25  t o  J u l y  8 ,  t h e s e  l a s t  tw o s p e c i e s  show ed a  s i g n i ­

f i c a n t  p o s i t i v e  a s s o c i a t i o n  w i t h  e a c h  o t h e r ,  a n d  b o th  t h e  

p e w e e / n u t h a t c h  a n d  t h e  t i t m o u s e / n u t h a t c h  p a i r s  showed a  

t e n d e n c y ,  th o u g h  n o t  a  s i g n i f i c a n t  o n e ,  t o w a r d s  p o s i t i v e  

a s s o c i a t i o n  ( T a b le  3 ) .  a p p e a r e d ,  t h e n ,  t h a t  t h e s e  t h r e e  

s p e c i e s  fo rm ed  a n  e c o l o g i c a l  g ro u p  d u r in g  t h e s e  tw o tw o-w eek  

i n t e r v a l s .  To d e t e r m in e  w h e th e r  t h i s  was t h e  c a s e ,  t h e  

t h r e e  s p e c i e s  w ere  t e s t e d  t o g e t h e r  f o r  t h e  i n t e r v a l  f ro m  

J u n e  11 t o  J u l y  8 .  The r e s u l t i n g  t a b l e  ( T a b le  *0 i s  s i g n i ­

f i c a n t  a t  t h e  0 .0 1  l e v e l ,  w i t h  t h e  g r e a t e s t  c o n t r i b u t i o n  t o  

s i g n i f i c a n c e  b e i n g  made by  t h e  c l a s s  c o n t a i n i n g  a l l  o f  t h e
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T a b le  3* S e a s o n a l  c h i - s q u a r e  v a l u e s  f o r  t h e  pew ee , t i t ­
m o u se ,  n u t h a t c h ,  an d  g r o s b e a k ,  1 9 6 7 .

P e w e e /  P e w e e /  P e w e e /  T i t m o u s e /  
T i tm o u se  N u th a tc h  G ro sb e a k  N u th a tc h

May 2 -
12

2 .3 2 6 9
0 .6 3 8 4

May 15" 
20

0 .0 2 6 3
9 .4 9 3 8

1 .7 0 9 4
0 .0 6 8 4

0 .5 5 2 3
0 .1 0 1 4

0 .6 1 5 4
0 .0 6 8 4

May 2 2 -
26

0 .4 3 9 6
0 .0 8 6 8

0 .3 1 7 5  
0 .0 4 4 6

May 2 9 -  
J u n e  9

3 .6 4 7 0
2 .4 7 0 3

3 .8 7 2 1 ,
2 .6 0 2 4

0 . 0 6 6 8
0 .0 0 4 2

1 .1 6 0 7
0 .4 8 9 1

J u n e  1 2 -  
24

1 .9 2 7 7 .  
0 .8 8 4 6

8 .1 8 9 0 ,
6 .3 1 3 5

1 .4 3 9 6 ,  
0 .7 0 8 4

1 6 .4 7 0 6
1 2 .7 8 2 4 '

J u n e  2 6 -  
J u l y  8

5 .0 8 6 3 .
3 .0 7 6 9

1 .6 9 5 4 .  
0 .8 8 4 4

1 .8 2 8 6 .
0 .8 3 9 2

3 .0 2 7 3
1 .4 5 0 9

J u l y  1 0 -  
22

0 .0 6 2 8
0 .0 6 2 8

3 .0 9 4 6 ,
2 .0 3 6 9

0 . 2 3 0 2
0 . 0 0 1 9

1 .7 3 2 9
0 .7 0 1 8 '

J u l y  2 3 -  
A u g u s t  5

1 .0 2 5 6
0

0 .9 0 2 3
0 .4 0 1 0

1 .5 5 8 4
0 .6 9 2 6 "

1 .0 2 5 6
0

A u g u s t  9 -
S e p te m b e r  20

4 .1 7 7 1 .  
2 . 9474
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T a b le  3 . C o n t i n u e d .

T i t m o u s e /
G ro sb e a k

N u t h a t c h /
G ro sb e a k

Mav 2 - 0 ,5 2 6 3 2 ,0 3 0 1 .
12 O.O329 1 .0 5 8 9

May 1 5~ 0 .5 5 2 3 0 .7 3 2 6
20 0 .1 0 1 4 0 .2 6 3 7

Wav 2 2 -  
26

2 .2 9 8 2  
1 .3723

Mav 29 - 2 .2 9 8 2 0 .0 8 3 6
J u n e  9 1 .3723 0 .0 0 5 2

Ju n e  1 2 - 1 .7 9 2 4 1 .7 2 5 6 +
24 0 .7 1 0 6 0 .8 5 9 8

Ju n e  2 6 - 2 .0 0 3 7 . i .0037+
J u i y  B 0 . 6 i 84 0 .2 8 7 2

Ju"' v  1 0 - 0 .0 2 4 7 0 .0 7 3 3
22 0 .2 2 2 6 0 .0 2 1 3

J u l y  2 3 - 4 .8 3 5 2 + 0 .1 7 3 2
A u e u s t  5

A u cu s t  9 -
S e p te m b e r  20

0 .7 5 0 4 0
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T a b le  4 .  A s s o c i a t i o n  o f  t h e  Wood Pew ee , t h e  T u f t e d  T i t ­
mouse , and t h e  W h i t e - b r e a s t e d  N u th a tc h  i n  t h e  
Tarere Oak a r e a  f rom  J u n e  11 t o  J u l y  8 ,  1967 .

Q u a d r a t s  C o n t a i n i n g  O b se rv ed  E x p e c te d  C h i - s q u a r e
None o f  t h e  t h r e e TO 5 .T 8 4 .4 8

ATT o f  t h e  t h r e e 8 3 .3 ^ 6 . 5 0

Pewee onTy 10 1 0 .6 7 .05

T i tm o u s e  onTy 0 1 .9 6 1 .96

N u th a tc h  o n ly 2 4 .2 4 1 .1 8

Pewee./T i tm o u se 2 4 .0 8 1 .0 6

P ew ee ./N u th a tch 7 8 .0 8 .3 6

T i tm o u s e /N u th a t c h T 1 .60 .2 2

T o t a l  15.81

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



s p e c i e s  and  t h e  c l a s s  c o n t a i n i n g  no n e  o f  t h e  s p e c i e s .

I t  was a l s o  n o t i c e d  t h a t  t h e r e  was a  t e n d e n c y ,  th o u g h  

n o t  a  s i g n i f i c a n t  o n e ,  f o r  t h e  R o s e - b r e a s t e d  G ro s b e a k  t o  

be  p o s i t i v e l y  a s s o c i a t e d  w i t h  t h e s e  t h r e e  s p e c i e s  d u r in g  

t h i s  p a r t i c u l a r  t im e  p e r i o d  (T a b le  3)*  T h e se  f o u r  s p e c i e s  

w ere  t e s t e d  t o g e t h e r  f o r  t h i s  t im e  i n t e r v a l .  The r e s u l t ­

ing- t a b l e  (T a b le  5) i s  s i g n i f i c a n t  a t  t h e  0 .01  l e v e l ,  w i th  

t h e  g r e a t e s t  c o n t r i b u t i o n  t o  s i g n i f i c a n c e  com ing  f ro m  th e  

c l a s s e s  c o n ta in in g -  a l l  f o u r  and  none  o f  t h e  f o u r  s p e c i e s .  

The q u a d r a t s  i n  w h ich  t h r e e  o r  f o u r  o f  t h e s e  s p e c i e s  a p ­

p e a r  t o g e t h e r  a r e  mapped o u t  i n  F i g u r e  3»
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T a b le  5* A s s o c i a t i o n  o f  t h e  Wood P ew ee , t h e  1 
m o u se , t h e  W h i t e - b r e a s t e d  N u t h a t c h ,  
R o s e - b r e a s t e d  G ro sb e a k  i n  t h e  L a rg e  
f ro m  J u n e  11 t o  J u l y  8 ,  1 9 6 7 .

T u f t e d  T i t -  
an d  t h e  
Oak a r e a

Q u a d r a t s  C o n t a i n i n g O b se rv e d E x p e c te d C h i - s a u a r e

None o f  t h e  f o u r 8 3 .2 3 7 .0 4

Pewee o n ly 7 6 .7 2 0 .0 1

T i tm o u s e  o n ly 0 1 .2 2 1 .2 2

N u t h a t c h  o n ly 2 2 .6 5 0 .1 5

G ro sb e a k  o n ly 2 1 .9 ^ 0

P e w e e /T i tm o u se 0 2 .5 5 2 .5 5

P e w e e /N u th a tc h 5 .5 0 0 .4 0

P ew ee ./G rosbeak 3 4 .0 3 0 .2 6

T i t m o u s e / N u t h a t c h 1 1 .0 0 0

T i tm o u s e /G r o s b e a k 0 0 .7 3 0 .7 3

N u t h a t c h /G r o s b e a k 0 1 . 5 9 1 .5 9

P ew ee/T  i t m o u s e /  
N u th a t c h

3 2 .0 8 0 .4 0

Pew ee/T  i t m o u s e /  
G ro sb e a k

2 1 .5 3 0 .1 4

P e w e e / f a u th a t c h /
G ro sb e a k

3 3 .3 0 0 .0 2

T i t m o u s e / N u t h a t c h /  
G ro sb e a k

0 0 .6 0 0 .6 0

A l l  o f  t h e  f o u r 5 1 .2 5  1 1 .2 5  
T o t a l  2 6 .3 6
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F i g u r e  3 .  Sam ple  q u a d r a t s  i n  t h e  l a r g e  Oak a r e a  w here 
t h r e e  o r  f o u r  o f  t h e  f o l l o w i n g  s p e c i e s  w ere 
fo u n d  t o g e t h e r  f ro m  J u n e  11 t o  J u l y  8 ,  1967s 
Wood Pew ee, T u f t e d  T i tm o u s e ,  W h i t e - b r e a s t e d  
N u t h a t c h ,  R o s e - b r e a s t e d  G ro s b e a k .

A
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DISCUSSION

V ery  few  s i g n i f i c a n t  a s s o c i a t i o n s  w ere  fo u n d  i n  t h e  

c e n s u s  d a t a  f rom  t h e  L a rg e  Oak a r e a .  T h i s  may he due t o  

t h e  r e l a t i v e  h o m o g e n e i ty  o f  t h e  a r e a .  E v id e n c e  f ro m  s e v ­

e r a l  s o u r c e s  ( M i l l e r ,  1 9 ^ 2 ;  P e t e r s o n ,  1 9 ^ 8 j M acA rthu r  and  

M a c A rth u r ,  1 9 6 1 ;  H i l d e n ,  1965) i n d i c a t e s  t h a t  p s y c h o l o g i ­

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

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

c e i v e d  by t h e  b i r d s ,  i s  more im p o r t a n t  t h a n  t h e  a c t u a l  s p e ­

c i e s  c o m p o s i t i o n .  T h e r e f o r e ,  i n  a  hom ogeneous a r e a ,  t h e r e  

i s  a n  i n c r e a s e d  l i k e l i h o o d  t h a t  s e l e c t i o n  o f  t e r r i t o r i e s  

and  n e s t  s i t e s  w i l l  be random  t h r o u g h o u t  t h e  a r e a .

As e x p e c t e d  i n  m a tu re  s t a n d s  su c h  a s  t h i s ,  t h e r e  i s  

much v a r i a t i o n  among t h e  b i r d s  i n  h e i g h t  o f  c a n o p y  u t i l i ­

z a t i o n  and  i n  a r e a  o f  v e g e t a t i o n  u s e d  f o r  n e s t  and  p e r c h ­

in g  s i t e s  (W enger, 1 9 7 0 ) .  To a  l e s s e r  e x t e n t ,  t h e r e  i s  

a l s o  a  v a r i a t i o n  i n  t y p e s  o f  fo o d  u t i l i z e d .  I n  1 9 6 7 ,  a t  

l e a s t ,  t h e r e  was a n  ab u n d a n c e  o f  fo o d  a v a i l a b l e  a n d ,  

h e n c e ,  t h i s  was n o t  a  l i m i t i n g  f a c t o r .  T h i s  was p r o b a b l y  

t r u e  o f  o t h e r  y e a r s  a s  w e l l  ( F a u l k n e r ,  1 9 7 0 ) .  I t  a p p e a r s ,  

t h e n ,  t h a t  t h e  v a r i o u s  s p e c i e s  o f  b i r d s  d i v i d e  up t h e  h a b ­

i t a t  i n  c o m p le m e n ta ry  f a s h i o n .  T h i s  s u g g e s t s  t h a t  t h e r e  

was a  minimum am ount o f  i n t e r s p e c i f i c  c o m p e t i t i o n  among 

t h e  b i r d s  b r e e d i n g  i n  t h e s e  a r e a s .  T h i s ,  i n  t u r n ,  w ould  

t e n d  t o  r e d u c e  t h e  num ber o f  s i g n i f i c a n t  i n t e r s p e c i f i c  a s ­

s o c i a t i o n s .

I t  i s  p o s s i b l e  t h a t  i n  a n  a r e a  o f  t h i s  s i z e  ( 1 8 .  *4-
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a c r e s ) ,  f a c t o r s  a f f e c t i n g  t h e  d i s t r i b u t i o n  o f  b i r d  s p e c i e s  

w i l l  be c o n s t a n t  t h r o u g h o u t .  H e n c e ,  t h e r e  w i l l  be  no su b ­

d i v i s i o n  o f  u t i l i z a t i o n  b a s e d  on m i c r o h a b i t a t  d i f f e r e n c e s .  

B i r d s  w ould  t h u s  t e n d  t o  be r a n d o m ly  d i s t r i b u t e d  t h r o u g h ­

o u t  t h e  a r e a .  I t  i s  more l i k e l y ,  t h o u g h ,  t h a t  t h e r e  a r e  

v a r i a t i o n s  i n  m i c r o h a b i t a t  w i t h i n  t h e  L a rg e  Oak a r e a .

H ow ever, t h e s e  v a r i a t i o n s  may n o t  h a v e  a n  i m p o r t a n t  e f f e c t  

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

s c a l e  r e l a t i v e  t o  t h e  s i z e  o f  t h e  a r e a s  o c c u p ie d  o r  u t i ­

l i z e d  by t h e  b i r d s .  Such  s m a l l  s c a l e  c h a n g e s  may n o t  be 

p e r c e i v e d  by t h e  b i r d s  and  h e n c e  do n o t  a f f e c t  t h e i r  d i s ­

t r i b u t i o n .  I t  i s  e q u a l l y  p o s s i b l e  t h a t  some f a c t o r s  t o  

w h ich  t h e y  a r e  r e s p o n d i n g  a r e  on a  l a r g e  s c a l e  r e l a t i v e  t o  

t h e  s i z e  o f  t h e  c e n s u s  a r e a .  The oak  s t a n d  i t s e l f  may be 

p e r c e i v e d  a s  a  w ho le  and  r e s p o n d e d  t o  a c c o r d i n g l y .

T h e re  i s  a n o t h e r  f a c t o r  w h ich  may c o n t r i b u t e  t o  t h e  

l a c k  o f  s i g n i f i c a n t  a s s o c i a t i o n  among t h e  b i r d s  o f  t h i s  

a r e a .  B i r d s  a r e  h i g h l y  m o b i l e .  As t h e  num ber o f  c e n s u s  

t r i p s  i n c r e a s e s ,  so  d o e s  t h e  l i k e l i h o o d  t h a t  a  b i r d  w i l l  be 

fo u n d  i n  a  p a r t i c u l a r  q u a d r a t .  T h u s ,  e v e n  th o u g h  a  b i r d  

s p e n d s  t h e  m a j o r i t y  o f  i t s  t im e  w i t h i n  a  c e r t a i n  a r e a ,  i t  

m ay, on o c c a s i o n ,  s t r a y  o u t s i d e  i t s  home r a n g e .  T h e se  s t r a y  

o c c u r r e n c e s  w ould  t e n d  t o  o b s c u r e  i n t e r s p e c i f i c  a s s o c i a t i o n s  

o r ,  a t  l e a s t ,  w ould  t e n d  t o  d e c r e a s e  t h e  s t r e n g t h  o f  a n y  a s ­

s o c i a t i o n s  w h ich  may be e v i d e n t .  T h i s  s u g g e s t s  t h a t ,  i n  f u ­

t u r e  s t u d i e s ,  i t  w ould  be w e l l  t o  t a k e  t h e  f a c t o r  o f  a b u n ­

d a n c e  i n t o  c o n s i d e r a t i o n .  T h i s  w i l l  be d i s c u s s e d  a t  g r e a t e r
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l e n g t h  i n  a n o t h e r  p a r t  o f  t h i s  p a p e r .

The o n ly  c l e a r - c u t  e x c e p t i o n  t o  t h e  l a c k  o f  a s s o c i a ­

t i o n s  among t h e  b i r d s  o f  t h e s e  oak s t a n d s  was t h e  p o s i t i v e  

a s s o c i a t i o n  b e tw e e n  t h e  B a l t i m o r e  O r i o l e  a n d  t h e  S c a r l e t  

T a n a g e r .  I t  i s  n o t  im m e d ia te ly  a p p a r e n t  why s u c h  a n  a s s o ­

c i a t i o n  w ould  be show n. L i f e  h i s t o r y  d a t a  w ou ld  seem  t o  

i n d i c a t e  t h a t  t h e s e  tw o s p e c i e s  a r e  n o t  d i r e c t l y  c o m p e t i ­

t i v e  o r  c o o p e r a t i v e  i n  t h e i r  h a b i t s .  The n e s t  o f  t h e  o r i ­

o l e  i s  g e n e r a l l y  a  p u r s e - s h a p e d  n e s t  w h ich  i s  f a s t e n e d  t o  

s e v e r a l  d r o o p in g  t w i g s  on a  h a n g in g  b r a n c h  o f  a  l a r g e  t r e e .

The t a n a g e r ' s  n e s t  i s  f l a t  and  l o o s e l y  c o n s t r u c t e d ,  and  

p l a c e d  w e l l  o u t  f ro m  t h e  t r u n k  o f  a  t r e e  on a  h o r i z o n t a l  

b r a n c h .  B oth  s p e c i e s  a r e  i n s e c t i v o r e s ,  and  t h e r e  i s  p r o b ­

a b l y  a n  o v e r l a p  i n  t h e  k i n d s  o f  fo o d  e a t e n  ( B e n t ,  1 9 6 5 ) .  

H ow ever, i t  i s  a p p a r e n t  f ro m  c o m p a r is o n  o f  h e i g h t  u t i l i z a ­

t i o n  d a t a  ( T a b le  6) c a l c u l a t e d  f ro m  t h e  s t a n d a r d i z e d  o b s e r ­

v a t i o n  s h e e t s ,  t h a t  s u c h  o v e r l a p  w ould  n o t  r e s u l t  i n  d i r e c t  

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

a g i n g .  The o r i o l e  t e n d s  t o  s e l e c t  f o r a g i n g  a n d  s i n g i n g  

s i t e s  i n  t h e  u p p e rm o s t  p a r t  o f  t h e  c a n o p y ,  w h i l e  t h e  t a n a ­

g e r  i s  g e n e r a l l y  fo u n d  a t  c o n s i d e r a b l y  lo w e r  l e v e l s .  The 

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

o f  p e r c h i n g  s i t e s .  B o th  s p e c i e s  a p p e a r  t o  a r r i v e  i n  t h e  

e a r l y  p a r t  o f  May, j u d g i n g  from  w ha t d a t a  a r e  a v a i l a b l e  

(T a b le  7 ) .  I n  b o t h  s p e c i e s ,  n e s t i n g  t a k e s  p l a c e  a l m o s t  im­

m e d i a t e l y ,  t h e  i n c u b a t i o n  p e r i o d  f o r  e g g s  i s  1 3 - 1 ^  d a y s ,  and  

t h e  you n g  a r e  f l e d g e d  i n  a p p r o x i m a te ly  tw o w eeks  ( B e n t , 1 9 6 5 ) .
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T a b le  6 , H e i g h t  o f  f o r e s t  u t i l i z a t i o n  i n  t h e  B a l t im o r e  
O r i o l e  a n d  t h e  S c a r l e t  T a n a g e r .

B a l t i m o r e  O r i o l e

L a r e e  Oak L a r e e  Oak and  G r e e n b r i e r
M edian Mean M edian Mean

T o t a l 65 56 65 57
P e r c h 4o 40 ------ -----
F o r a e e 67 62 67 6 l
S in g 69 61 70 6 l

S c a r l e t  T a n a e e r
l a r e e  Oak L a rg e  Oak and  G r e e n b r i e r
M edian Mean M edian Mean

T o ta l 40 40 40 39
P e r c h 40 36 37 35
F o ra g e 40 40 37 39
S in g 50 49 50 49
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The m ale  o r i o l e s ,  h o w e v e r ,  a r r i v e  b e f o r e  t h e  f e m a l e s .

T h i s  may a c c o u n t  f o r  t h e  f a c t  t h a t  t h e  o r i o l e s  a p p e a r  t o  

be s l i g h t l y  b e h in d  t h e  t a n a g e r s  i n  t im e  o f  f l e d g i n g  y o u n g .

I n  1 9 6 7 ,  t h e  o n ly  y e a r  i n  w h ich  d a t a  a r e  c o m p le te  enough  

t o  a l l o w  f o r  c o m p a r i s o n s ,  f l e d g e d  y o u n g  o f  t h e  t a n a g e r  

w ere  s e e n  a s  e a r l y  a s  Ju n e  30» w h i l e  y o u n g  o f  t h e  o r i o l e  

w ere  n o t  s e e n  u n t i l  J u l y  5- A t any  r a t e ,  t h e  a p p a r e n t  a s ­

s o c i a t i o n  b e tw e e n  t h e s e  two s p e c i e s  a p p e a r s  t o  t a k e  p l a c e  

b e f o r e  young  a r e  f l e d g e d .

I t  may be t h a t  b o t h  s p e c i e s  a r e  r e s p o n d i n g  t o  some e n ­

v i r o n m e n t a l  g r a d i e n t  w h ich  i s  n o t  d e t e c t a b l e  i n  t h e  d a t a  

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

d raw  a n y  d e f i n i t e  c o n c l u s i o n s  a b o u t  t h e  a s s o c i a t i o n  b e tw e e n  

t h e s e  tw o s p e c i e s  w i t h o u t  f u r t h e r  s t u d y  o f  n i c h e  p a r a m e t e r s  

w i t h i n  t h i s  p a r t i c u l a r  a r e a .

An e n v i r o n m e n ta l  g r a d i e n t  may o c c u r  i n  t im e  a s  w e l l  a s  

i n  s p a c e .  An ex am p le  o f  t h i s  w ould  b e  some s e a s o n a l l y  

c h a n g in g  f a c t o r  s u c h  a s  c l i m a t e  o r  a v a i l a b l e  fo o d  s u p p ly .  

T h i s  c o u ld  be t h e  c a s e  w i th  t h e  a p p a r e n t  a s s o c i a t i o n  o f  t h e  

Wood P e w e e , t h e  T u f t e d  T i tm o u s e ,  t h e  W h i t e - b r e a s t e d  N u th a t c h  

and  t h e  R o s e - b r e a s t e d  G ro sb e a k  d u r i n g  t h e  tw o ,  tw o-w eek  p e ­

r i o d s  f ro m  J u n e  11 t o  J u l y  8 ,  1 9 6 7 .  Some kno w led g e  o f  l i f e  

h i s t o r y  d a t a  o f  t h e s e  s p e c i e s  may s h e d  some l i g h t  on t h i s  

a s s o c i a t i o n .  Where h e l p f u l  t o  t h e  d i s c u s s i o n ,  d a t a  f ro m  t h e  

G r e e n b r i e r  a r e a ,  an d  f ro m  t h r e e  o t h e r  A l l e g a n  s tu d y  a r e a s ,  

t h e  L a rg e  P in e  a r e a ,  t h e  S m a l l  P in e  a r e a ,  and  t h e  S m a ll  Oak 

a r e a  w i l l  be u t i l i z e d .  T h ese  a r e a s  w ere  a l s o  d e s c r i b e d  by
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T a b le  7 . A p p ro x im a te  a r r i v a l  d a t e s  o f  t h e  B a l t im o r e  O r i ­
o l e  and  th e  S c a r l e t  T a n a g e r  i n  t h e  L a rg e  Oak 
a r e a  an d  i n  t h e  G r e e n b r i a r  a r e a .  P a r e n t h e s e s  
i n d i c a t e  d a t e  o f  p r e v i o u s  c e n s u s .

L a rg e  Oak a r e a
B a l t im o r e  O r io le _________________ S c a r l e t  T a n a g e r

Mav 2 1 ,  1966 (May 17) May 1 7 ,  1966 (May 11)
May 1 0 ,  1967 (May 9) May 1 6 , 1967 (May 15)
May 9 ,  1968 (May 3) May 9 ,  1968 (May 3 )
May 3 ,  1969 ( A p r i l  3 ) May 6 ,  1969  (May 3)
May 8 ,  1970 (May 1 ) May l k ,  1970 (May 8)

G r e e n b r i e r  a r e a
B a l t im o r e  O r i o l e  S c a r l e t  T a n a g e r

May 1 7 ,  1966 (May 16) May 1 7 ,  1966 (May 16)
May 2 1 ,  1967  (May 9) May 2 1 ,  1967 (May 9)
May 6 ,  1969 ( A p r i l  2 3 ) May 6 ,  1969 ( A p r i l  2 3 )
May 2 2 ,  1970 (May 11) May 1 1 ,  1970 (May 8)
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B re w e r ,  e t  a l .  ( u n p u b l i s h e d  m a n u s c r i p t ) .

The pewee was f i r s t  s e e n  i n  t h e  L a rg e  Oak a r e a  on 

May 23 i n  1 9 6 ? .  I n  t h e  S m a ll  Oak a r e a  i t  was f i r s t  h e a r d

May 2 5 , a  p a i r  was s e e n  i n  t h e  L a rg e  P in e  a r e a  on May 2 ^ ,

and i t  was s e e n  i n  t h e  G r e e n b r i e r  a r e a  on May 3 1 .  On

Ju n e  8 i t  was s e e n  b u i l d i n g  a  n e s t  on t h e  L a rg e  Oak a r e a ,

and was on t h e  n e s t  u n t i l  J u l y  ? . The n e s t  o f  t h i s  s p e c i e s  

i s  u s u a l l y  l o c a t e d  on a  s m a l l ,  o f t e n  d e a d ,  l im b  ( B e n t ,  

7 9 6 3 ) .  I n  t h i s  i n s t a n c e ,  a  n e s t  was b e i n g  b u i l t  i n  t h e  

c r o t c h  o f  a  d ead  b r a n c h .  On J u l y  1 2 ,  t h e  n e s t  was em p ty .  

The i n c u b a t i o n  p e r i o d  o f  t h e  e g g s  o f  t h e  pewee i s  1 2 -1 3  

d a y s .  The y o u n g  l e a v e  t h e  n e s t  i n  1 5 -1 8  d a y s .  ( B e n t ,

7 9 6 3 ) .  D u r in g  t h e  s e c o n d  tw o w eeks o f  t h e  f o u r - w e e k  p e r i o d  

u n d e r  d i s c u s s i o n ,  t h e r e f o r e ,  t h e  pewee was p r o b a b l y  f e e d i n g  

young  i n  t h e  n e s t .  The fo o d  o f  t h e  pewee c o n s i s t s  l a r g e l y  

o f  i n s e c t s  t a k e n  on t h e  w in g ,  ( B e n t ,  1 9 6 3 ) .

The d a t a  f o r  t h e  t i t m o u s e ,  a  y e a r - r o u n d  r e s i d e n t  i n  

t h i s  a r e a ,  w ere  v e r y  s c a r c e .  The b i r d s  do n o t  a p p e a r  t o  

be v e r y  num erous  i n  t h i s  a r e a ,  p r o b a b l y  b e c a u s e  t h e y  a r e  a t  

t h e  n o r t h e r n  l i m i t s  o f  t h e i r  r a n g e  (Wood, 1 9 5 1 ) .  A c c o rd ­

in g  t o  B en t  ( 1 9 6 ^ ) ,  t h e s e  b i r d s  b e g i n  n e s t  b u i l d i n g  i n  

l a t e  A p r i l ,  and  accom pany e a c h  o t h e r  t o  an d  f ro m  t h e  n e s t  

s i t e  w i t h  b u i l d i n g  m a t e r i a l s .  As e a r l y  a s  A p r i l  2 1 ,  a  

p a i r  was s e e n  i n  t h e  L a rg e  Oak a r e a .  T h i s  s p e c i e s  b r e e d s  

i n s i d e  c a v i t i e s  o f  t r e e s ,  b o t h  l i v e  an d  d e a d .  No n e s t s  

w ere fo u n d  d i r e c t l y  on t h e  s tu d y  p l o t  i n  1 9 6 7 .  The i n c u ­

b a t i o n  p e r i o d  i s  a p p r o x i m a t e l y  12 d a y s ,  and  t h e  y o ung  r e -
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r e m a in  i n  t h e  c a v i t y  f o r  1 5 -1 6  d a y s .  The you n g  f o l l o w  t h e  

p a r e n t s  f o r  many m on ths  ( B e n t ,  196^+a). A l th o u g h  t h e r e  i s  

no d i r e c t  e v id e n c e  f ro m  t h e  L a rg e  Oak d a t a ,  i t  i s  p r o b a b l e  

t h a t  you n g  w ere  p r e s e n t  b y  l a t e  May. Two " o r  m ore" w ere 

s e e n  i n  t h e  S m a ll  Oak a r e a  a s  e a r l y  a s  May 1 1 .  On 

J u n e  30» a  g ro u p  o f  t i t m i c e  was s e e n  on t h e  L a rg e  Oak p l o t .  

The m ost i m p o r t a n t  fo o d  i t e m  o f  t h e s e  s p e c i e s  c o n s i s t s  o f  

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

o f  w a sp s ,  o t h e r  i n s e c t s ,  and  i n s e c t  e g g s .

The W h i t e - b r e a s t e d  N u th a tc h  i s  a l s o  a  p e rm a n e n t  r e s i ­

d e n t  i n  t h e  A l l e g a n  a r e a .  T h e se  b i r d s  w ere  s e e n  m a t in g  i n  

l a t e  May i n  t h e  L a rg e  Oak a r e a .  T h e i r  n e s t s  a r e  u s u a l l y  

l o c a t e d  i n  a  c a v i t y ,  and  a  n u t h a t c h  was s e e n  g o in g  i n t o  

su c h  a  c a v i t y  on Ju n e  3 .  The m ale  f e e d s  t h e  f e m a le  on t h e  

n e s t ,  and  b o t h  f e e d  t h e  y o u n g .  The i n c u b a t i o n  p e r i o d  i s  

12 d a y s .  I t  i s  n o t  known how l o n g  a  t im e  t h e  y o u n g  r e m a in  

i n  t h e  n e s t .  The f a m i l i e s  s t a y  t o g e t h e r  u n t i l  t h e  end  o f  

November ( B e n t ,  1 9 6 ^ b ) .  Such f a m i l y  g r o u p s  w ere  s e e n  a s  

e a r l y  a s  J u n e  2 1 ,  an d  t h r o u g h o u t  t h e  l a t t e r  p a r t  o f  Ju n e  

i n  t h e  L a rg e  Oak a r e a .  On t h e  S m a ll  P i n e  a r e a ,  s u c h  a  

f a m i l y  g ro u p  was s e e n  on Ju n e  2 0 .  The fo o d  o f  t h i s  s p e c i e s  

c o n s i s t s  c h i e f l y  o f  i n s e c t s ,  an d  e g g s  an d  l a r v a e  o f  i n s e c t s .  

T h e se  a r e  t a k e n  f ro m  c r e v i c e s  i n  t h e  b a r k  o f  t r e e s  ( B e n t ,  

196J*b).

The R o s e - b r e a s t e d  G ro sb e a k  was f i r s t  s e e n  on May 10 i n  

t h e  L a rg e  Oak a r e a .  C om parab le  d a t e s  f o r  t h e  L a rg e  P in e
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a r e a  an d  f o r  t h e  S m a l l  Oak a r e a  w ere  May 12 an d  May 1 1 .

A p a i r  was s e e n  on t h e  G r e e n b r i e r  a r e a  on May 2 1 .  On 

May 2 9 ,  a  f e m a le  i n  t h e  L a rg e  Oak a r e a  was s e e n  on a  n e s t ,  

and  a  m a le  was s e e n  on a  n e s t  on J u n e  2 .  A l th o u g h  B en t 

(1 9 6 8 )  i n d i c a t e s  t h a t  t h e  n e s t  i s  o r d i n a r i l y  p l a c e d  i n  a  

b u sh  o r  s a p l i n g  5 -1 0  f e e t  f ro m  t h e  g r o u n d ,  a  n e s t  was s e e n  

on t h e  L a rg e  Oak p l o t  65  f e e t  up  i n  t h e  c r o t c h  o f  a  s m a l l  

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

o f  t h e s e  b i r d s  i s  1 2 -1 4  d a y s ,  a n d  t h e  y o u n g  l e a v e  t h e  n e s t  

i n  9 -1 2  d a y s .  Young w ere  n o t  o b s e r v e d  u n t i l  J u l y  19 i n  t h e  

L a rg e  Oak a r e a ,  b u t  i t  seem s p r o b a b l e  t h a t  t h e y  w ere  

f l e d g e d  some t im e  b e f o r e  t h i s .  T h e se  b i r d s  h a v e  a  v a r i e d  

d i e t  w h ic h  i n c l u d e s  p l a n t  m a t t e r ,  su c h  a s  b u d s ,  a s  w e l l  a s  

a n im a l  m a t t e r ,  s u c h  a s  b e e t l e s  ( B e n t ,  1 9 6 8 ) .

I t  i s  a p p a r e n t ,  t h e n ,  t h a t  d u r i n g  t h e  p e r i o d  o f  t im e  

fro m  J u n e  11 t o  J u l y  8 ,  1 9 6 7 ,  e a c h  o f  t h e s e  s p e c i e s  was un ­

d e r  i n c r e a s e d  f e e d i n g  p r e s s u r e  due t o  y o u n g  e i t h e r  i n  t h e  

n e s t  o r  f l e d g e d .  The s t a n d a r d i z e d  o b s e r v a t i o n s  f o r  t h i s  

p e r i o d  c o n s i s t  l a r g e l y  o f  f o r a g i n g  a n d ,  i n  t h e  c a s e  o f  t h e  

p ew ee ,  o f  f l y c a t c h i n g  a c t i v i t i e s .  H ow ever, j u d g i n g  from  

t h e  d i s c u s s i o n  o f  t h e i r  fo o d  h a b i t s ,  i t  a p p e a r s  u n l i k e l y  

t h a t  t h e s e  f o u r  w ere  d i r e c t l y  c o m p e t in g  f o r  t h e  same fo o d  

i t e m s .  T h i s  i s  f u r t h e r  b o r n e  o u t  by  a  c o m p a r i s o n  o f  t h e i r  

h e i g h t  u t i l i z a t i o n  a t  t h i s  t im e  ( T a b le  8 ) .  No o v e r t  compe­

t i t i o n  i s  e v i d e n t  f ro m  t h e  d a t a  a v a i l a b l e .  I t  i s ,  t h e r e ­

f o r e ,  p o s s i b l e  o n ly  t o  c o n j e c t u r e  why t h e y  a r e  a l l  d raw n 

t o  c e r t a i n  p a r t s  o f  t h e  s t a n d .
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I t  may be t h a t  t h e y  a r e  a l l  r e s p o n d i n g  t o  some s l i g h t  

d i f f e r e n c e  i n  m i c r o h a b i t a t  w h ich  a r e  n o t  a p p a r e n t  f ro m  t h e  

a v a i l a b l e  d a t a .  They  m ig h t  be a v o i d i n g  some o t h e r  g ro u p  

o f  b i r d s  b u t ,  i f  s o ,  t h e s e  n e g a t i v e  a s s o c i a t i o n s  d i d  n o t  

show u p .  P o s s i b l y  t h e  m o st s i g n i f i c a n t  f e a t u r e  o f  t h e  

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

b i r d s  o c c u p y in g  s e v e r a l  o f  t h e  m a jo r  f o r e s t  n i c h e s ?  a  f l y ­

c a t c h e r ,  a  t r e e - t r u n k  f e e d e r ,  a  s m a l l  g e n e r a l i z e d  f e e d e r  

o f  t h e  lo w e r  s t r a t a ,  and  a  l a r g e  g e n e r a l i z e d  f e e d e r  o f  t h e  

u p p e r  s t r a t a .  W h a te v e r  t h e  r e a s o n s  f o r  t h e  l a c k  o f  o t h e r  

a s s o c i a t i o n s ,  p o s i t i v e  o r  n e g a t i v e ,  i t  i s  c l e a r  t h a t  t h e s e  

b i r d s  c a n  a f f o r d  t o  o c c u r  t o g e t h e r  b e c a u s e  t h e y  c a n  a lm o s t  

t o t a l l y  a v o id  c o m p e t i t i o n .

I t  i s  u n f o r t u n a t e  t h a t  c o m p a ra b le  d a t a  f ro m  o t h e r  

y e a r s  i s  n o t  a v a i l a b l e .  Owing t o  t h i s ,  i t  i s  n o t  p o s s i b l e  

t o  d raw  a n y  d e f i n i t e  c o n c l u s i o n s  a s  t o  w h e th e r  t h i s  was a  

u n iq u e  c h a n c e  a s s o c i a t i o n ,  o r  w h e th e r  t h i s  g r o u p in g  was a  

r e c u r r i n g  phenom enon.

As s t a t e d  b e f o r e , t h e  G r e e n b r i e r  a r e a  i s  f a r  more 

h e t e r o g e n e o u s  i n  v e g e t a t i o n a l  s t r u c t u r e  t h a n  t h e  L a rg e  Oak 

a r e a .  I t  i s  w o r th  g i v i n g  s e p a r a t e  a t t e n t i o n  t o  t h e  l a c k  

o f  s i g n i f i c a n t  a s s o c i a t i o n s  i n  t h i s  a r e a .  One r e a s o n  f o r  

t h i s  l a c k  i s  t h a t  t h e  f o r e s t - e d g e  s p e c i e s  ad d e d  by t h e  i n ­

c l u s i o n  o f  o p e n in g s  and  acc o m p a n y in g  f a c t o r s  d i d  n o t  p r o ­

v i d e  eno u g h  r e c o r d s  t o  be u s e d  i n  t h e  a n a l y s e s .  T h e se  s p e ­

c i e s ,  o c c u r r i n g  on t h e  G r e e n b r i e r  a r e a  b u t  n o t  on t h e  L a rg e
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Oak a r e a  ( G o t t s h a l l ,  1969)»  i n c l u d e d  t h e  l e a s t  F l y c a t c h e r  

(E m pidonax  m in im u s ) an d  t h e  C a t b i r d  ( D u m e te l la  c a r o l i n e n -  

s i s ) . A n o th e r  s p e c i e s ,  t h e  R u f o u s - s i d e d  Towhee (P i p i l o  

e r y t h r o p t h a l m u s ) , o c c u r r e d  i n  s u f f i c i e n t  num bers  f o r  a n a l ­

y s i s  o n ly  i n  1 9 7 0 .  I n  t h i s  y e a r ,  h o w e v e r ,  few  o t h e r  s p e c ­

i e s  showed t e n  o r  more o c c u r r e n c e s .  A n a l y s i s  o f  t h e  G re e n ­

b r i e r  d a t a  i n  g e n e r a l  was ham pered  by  l a c k  o f  s u f f i c i e n t  

d a t a  ow ing t o  t h e  f a c t  t h a t  t h e  a r e a  was c e n s u s e d  so  i n ­

f r e q u e n t l y  t h r o u g h o u t  t h e  c o u r s e  o f  a  s e a s o n .  I t  seem s 

l i k e l y  t h a t  t h e s e  s p e c i e s  w ould  have  shown a  s i g n i f i c a n t  

n e g a t i v e  a s s o c i a t i o n  w i t h  some o f  t h e  f o r e s t  s p e c i e s  had 

i t  b e e n  p o s s i b l e  t o  t e s t  t h e  r e l a t i o n s h i p .

T h i s  d o e s  n o t  a c c o u n t  f o r  t h e  l a c k  o f  s i g n i f i c a n t  

i n t e r s p e c i f i c  a s s o c i a t i o n s  among t h e  f o r e s t  s p e c i e s  when 

p r e s e n t e d  w i t h  a n  a r e a  t h a t  i s  h e t e r o g e n e o u s  on a  l a r g e  

s c a l e .  The e x p l a n a t i o n  f o r  t h i s  phenom enon i s  u n c e r t a i n .

I t  i s  w o r th  i n d i c a t i n g ,  h o w e v e r ,  t h a t  t h e  l a c k  o f  a s s o c i a ­

t i o n s  d o e s  n o t  seem t o  s u p p o r t  t h e  c o n t in u u m  c o n c e p t  o f  

c o m m u n i t ie s  ( C u r t i s ,  1959)»  b e c a u s e  i n  a  d i v e r s e  a r e a  o f  

t h i s  s o r t ,  t h e  s p e c i e s  a d j a c e n t  t o  one a n o t h e r  i n  t h e  c o n -  

t i n u a  s h o u ld  be p o s i t i v e l y  a s s o c i a t e d .  I t  i s  w o r th  i n d i ­

c a t i n g ,  a l s o ,  t h a t  Jam es  (19 7 1 )»  i n  a  s t u d y  o f  h a b i t a t  r e ­

l a t i o n s h i p s  o f  b i r d s  i n  A r k a n s a s ,  was u n a b le  t o  s e p a r a t e  

t h e  c l u s t e r  o f  " f o r e s t  b i r d s "  by  an  o r d i n a t i o n  t e c h n i q u e ,  

e v e n  when u s i n g  f i f t e e n  v a r i a b l e s .
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T a b le  8 . H e ig h t  u t i l i z a t i o n  i n  t h e  Wood Pew ee, t h e  W h ite ­
b r e a s t e d  N u t h a t c h ,  t h e  T u f t e d  T i tm o u s e ,  an d  t h e  
R o s e - b r e a s t e d  G ro sb e a k  f rom  J u n e  11 t o  J u l y  8 ,  
1 9 6 ? ,  i n  t h e  L a rg e  Oak a r e a .  Numbers i n d i c a t e  
f e e t .

Wood Pewee
M edian Mean

T o t a l 30 32
P e r c h 32 32
F o ra g e 30 33
S in g 30 29

T u f t e d  T i tm o u se
M edian Mean

T o t a l 17 21
P e r c h — —

F o ra g e 17 21
S in g 20 20

W hite - b r e a s t e d  N u th a tc h
M edian Mean

T o t a l 40 42
P e r c h ------ ------

F o ra g e 40 42
S in g

R o se - b r e a s t e d  G ro sb e a k
M edian Mean

T o t a l 55 46
P e r c h — —

F o ra g e 61 55
S in g 47 40
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CONCLUSIONS

T h i s  s t u d y  was u n d e r t a k e n  l o n g  a f t e r  t h e  o r i g i n a l  

d a t a  h ad  b e e n  c o l l e c t e d .  The o r i g i n a l  d a t a  w ere  c o l l e c t ­

ed  by s e v e r a l  d i f f e r e n t  o b s e r v e r s  who w ere  f r e q u e n t l y  c e n ­

s u s  i n g  w i t h  some p a r t i c u l a r  g o a l  i n  m in d . I f  t h i s  k in d  o f  

a  s t u d y  w ere  t o  be u n d e r t a k e n  a g a i n ,  s e v e r a l  c h a n g e s  c o u ld  

im prove  t h e  am ount o f  e c o l o g i c a l  i n f o r m a t i o n  t o  be d e r i v e d  

f rom  i t .

D ic e  (1 9 ^ 5 )  h a s  s t a t e d  t h a t  t h e  m ost e c o l o g i c a l  i n ­

f o r m a t i o n  c a n  be  d e r i v e d  fro m  s u c h  a  s tu d y  i f  t h e  num ber 

o f  o b s e r v a t i o n s  i s  t e n  o r  g r e a t e r ,  b u t  d o e s  n o t  e x c e e d  

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

u t i l i z e d  f o r t y  q u a d r a t s ,  t h i s  w ou ld  mean t h a t  t h e  m ost i n ­

f o r m a t i o n  c o u ld  be d e r i v e d  when a  p a r t i c u l a r  s p e c i e s  i s  

fo u n d  i n  t e n  t o  tw e n ty  q u a d r a t s  f o r  t h e  p e r i o d  o f  t im e  one 

w is h e s  t o  s t u d y .  As i n d i c a t e d  b e f o r e ,  a s  t h e  num ber o f  

c e n s u s  t r i p s  i n c r e a s e s ,  t h e  p o s s i b i l i t y  t h a t  a  b i r d  w i l l  

be fo u n d  i n  a  p a r t i c u l a r  q u a d r a t  l i k e w i s e  i n c r e a s e s .  The 

s p e c i e s  o f  b i r d s  i n  t h i s  a r e a  d i f f e r  w id e ly  i n  a b s o l u t e  

n u m b e rs ,  i n  d e n s i t y ,  i n  a c t i v i t y  l e v e l ,  and  i n  f e e d i n g  

r a n g e .  T h e se  f a c t o r s  i n f l u e n c e  how many q u a d r a t s  w i l l  

show t h e  p r e s e n c e  o f  e a c h  s p e c i e s .  The num ber o f  c e n s u s  

t r i p s  w h ich  w i l l  r e s u l t  i n  t e n  t o  tw e n ty  o c c u r r e n c e s  w i l l  

t h e r e f o r e  v a r y  w i th  t h e  s p e c i e s .  B e fo re  u n d e r t a k i n g  su c h  

a  s t u d y  a g a i n ,  p i l o t  s t u d i e s  s h o u ld  be made t o  d e t e r m in e  

t h e  num ber o f  c e n s u s  t r i p s  r e q u i r e d  t o  en co m p ass  t h e  ma­

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

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



I t  w ould  e q u a l l y  be  p o s s i b l e  t o  t a i l o r  t h e  num ber o f  

c e n s u s  t r i p s  s o  a s  t o  s t u d y  a  p a r t i c u l a r  s p e c i e s  a t  o p t i ­

mum n u m b e rs .  T h i s  p a r t i c u l a r  s t u d y  i n d i c a t e d  some s p e c i e s  

p a i r s  w h ic h  w ou ld  w a r r a n t  s u c h  i n v e s t i g a t i o n .  I n  o r d e r  t o  

s t u d y  s e a s o n a l  r e l a t i o n s h i p s ,  c e n s u s i n g  would h a v e  t o  be 

f a i r l y  i n t e n s i v e ,  an d  w ould  h a v e  t o  be done o v e r  a  p e r i o d  

o f  s e v e r a l  y e a r s ,  t o  d e t e r m in e  w h e th e r  r e l a t i o n s h i p s  shown 

w ere r e c u r r i n g  ph en o m en a . I n  a d d i t i o n ,  g r e a t e r  a t t e n t i o n  

s h o u ld  be p a i d  t o  c o l l e c t i n g  l i f e  h i s t o r y  d a t a  i n  t h e  

c o u r s e  o f  c e n s u s i n g .  T h i s  c o u l d  i n c l u d e  s to m a c h  a n a l y s e s  

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

u a l  s p e c i e s .

The f a c t o r  o f  a b u n d a n c e  s h o u ld  a l s o  be t a k e n  i n t o  co n ­

s i d e r a t i o n  i n  f u t u r e  a n a l y s e s ,  A c u r s o r y  g l a n c e  a t  m onth­

l y  summary maps f o r  a  p a r t i c u l a r  s p e c i e s  i n d i c a t e s  t h a t  

t h e y  t e n d  t o  be fo u n d  i n  c e r t a i n  a r e a s  f a r  more f r e q u e n t l y  

t h a n  i n  o t h e r s .  P r e s e n c e / a b s e n c e  d a t a  g i v e s  a s  much 

w e ig h t  t o  t h e  s i n g l e  o c c u r r e n c e  o f  a  s p e c i e s  i n  a  p a r t i c u ­

l a r  q u a d r a t  a s  i t  d o e s  t o  n um erous  o c c u r r e n c e s  i n  s m o th e r  

q u a d r a t .  T h i s  may o b s c u r e  s i g n i f i c a n t  a s s o c i a t i o n s ,  o r  i t  

may i n d i c a t e  a s s o c i a t i o n s  when none a r e  a c t u a l l y  p r e s e n t .  

The c o n t i n g e n c y  t a b l e  m ethod  may b r i n g  t o  l i g h t  i n t e r e s ­

t i n g  a s s o c i a t i o n s ,  b u t  f o r  o rg sm ism s  a s  m o b i le  a s  b i r d s ,  

f u r t h e r  s m a ly s e s  a r e  n e c e s s a r y  t o  d raw  more t h a n  t e n t a t i v e  

c o n c l u s i o n s .  The d a t a  p r e s e n t e d  i n  t h i s  p a p e r  i n d i c a t e  

t h a t  t h e  u s e  o f  p r e s e n c e / a b s e n c e  d a t a  cam p r o v id e  m e a n in g -
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f u ]  i n f o r m a t i o n  a b o u t  r e l a t i o n s h i p s  b e tw e e n  t h e  b i r d s  

o f  s m a l l  f o r e s t  s t a n d s .  W ith  t h e  im p ro v e m e n ts  i n  t e c h ­

n i q u e s  d i s c u s s e d  a b o v e ,  t h i s  m ethod c o u ld  p ro v e  t o  be a  

u s e f u l  t o o l  i n  e c o l o g i c a l  s t u d i e s  o f  p o p u l a t i o n  i n t e r a c ­

t i o n s  among b i r d s .
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3 6
SUMMARY

P r e s e n c e / a b s e n c e  d a t a  f o r  b i r d s  i n  two o a k - h i c k o r y  

s t a n d s  i n  t h e  A l l e g a n  F o r e s t  a r e a  i n  s o u t h w e s t e r n  M ic h ig a n  

w ere  p u t  i n  t h e  fo rm  o f  2 x 2 c o n t i n g e n c y  t a b l e s .  C h i -  

s q u a r e  t e s t s  w ere c a l c u l a t e d  f o r  e a c h  o f  t h e s e  t a b l e s  t o  

s tu d y  i n t e r s p e c i f i c  a s s o c i a t i o n .

O v e r a l l ,  t h e r e  w ere  few  s i g n i f i c a n t  r e s u l t s .  O nly  two 

s p e c i e s  showed a  s i g n i f i c a n t  p o s i t i v e  a s s o c i a t i o n  f o r  t h e  

f i v e - y e a r  p e r i o d  f ro m  1966 t o  1 9 7 0 .  T h e se  w ere t h e  B a l t i ­

more O r i o l e  and  t h e  S c a r l e t  T a n a g e r .  I n  a d d i t i o n ,  f o u r  

s p e c i e s ,  t h e  Wood P ew ee , t h e  T u f t e d  T i tm o u s e ,  t h e  W h ite ­

b r e a s t e d  N u t h a t c h ,  and  t h e  R o s e - b r e a s t e d  G ro sb e a k  showed a  

p o s i t i v e  a s s o c i a t i o n  f ro m  J u n e  11 t o  J u l y  8 ,  1 9 6 7 ,  t h e  o n ly  

y e a r  f o r  w h ich  s e a s o n a l  d a t a  w ere  a v a i l a b l e .

I t  was p o s t u l a t e d  t h a t  t h e  l a c k  o f  s i g n i f i c a n t  a s s o ­

c i a t i o n s  was due p r i m a r i l y  t o  t h e  h o m o g e n e i ty  o f  t h e  L a rg e  

Oak a r e a .  T h i s  a p p a r e n t  l a c k  may a l s o  be p a r t l y  a c c o u n te d  

f o r  by  t h e  f a i l u r e  t o  c o n s i d e r  t h e  f a c t o r  o f  ab u n d a n c e  i n  

d e t e r m i n i n g  a s s o c i a t i o n .  The a p p a r e n t  a s s o c i a t i o n  b e ­

tw e e n  t h e  o r i o l e  and  t h e  t a n a g e r  may be due t o  a n  e n v i r o n ­

m e n ta l  g r a d i e n t  t h a t  i s  n o t  d e t e c t a b l e  i n  t h e  d a t a  t h u s  

f a r  c o l l e c t e d .  The b a s i s  o f  t h e  a s s o c i a t i o n  o f  t h e  p ew ee , 

t i t m o u s e ,  n u t h a t c h ,  and  g r o s b e a k  i s  u n c l e a r ,  b u t  i t  i s  e v i ­

d e n t  t h a t  t h e s e  s p e c i e s  c a n  o c c u r  t o g e t h e r  w i th  l i t t l e  o r  

no c o m p e t i t i o n ,  owing t o  t h e i r  t o t a l l y  d i f f e r e n t  f o r a g i n g  

p a t t e r n s .  More s tu d y  i s  n eed ed —t o  d e t e r m in e  w h e th e r  t h i s  

g r o u p in g  i s  a  r e c u r r i n g  phenom enon.
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I t  was c o n c lu d e d  t h a t ,  w i th  im p ro v e m e n ts  i n  d a t a  c o l ­

l e c t i o n  t e c h n i q u e s ,  and  w i t h  c o r r e c t i o n s  made f o r  a b u n ­

d a n c e ,  t h i s  t e c h n i q u e  c o u ld  p ro v e  t o  be a  u s e f u l  t o o l  f o r  

p o p u l a t i o n  s t u d i e s  o f  b i r d s .
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APPENDIX 1
Chi-square values for bird species found in the Large Oak
(LO) area and the Greenbrier (G) area in May and June,
1966-1970. See Table 1 for species names.
S p e c i e s  p a i r LO 1 9 66 LO 1967 LO 1968 LO 1969

F l y c a t c h e r -
Pewee

0 .6 3 4 9
0 .1 5 8 7

1 .1 5 3 8 .
0 .4 3 6 9

1 .5 7 5 9
0 .8 3 9 2

0 . 8 2 5 2
0 .3 3 4 2

F l y c a t c h e r -  
B lu e  J a y

0 .1 5 1 5
0 .0 0 1 3

0 .7 5 3 5
0 .2 5 6 4

3 .2 6 5  , 
2 .0 4 6 5

0 .1 7 0 5
0 . 0 0 6 8

F l y c a t c h e r -
C h ic k a d e e

0 .0 2 6 3
0 .0 3 9 3

0 .0 9 0 7
0 .0 0 5 7

5 .8 7 7 1 ,  
3 .6 6 3  +

1 .0 4 2 9
0 .3 1 0 3 "

F l y c a t c h e r -
T i tm o u s e

2 .9 7 6 7 ,
1 , 6 l 62

3 .2 5 1 6
2 . 1 2 1 2 "

0 .9 8 5 4
0 .2 7 0 4

3 .8 0 0 9  
2 . 2 0 6 4 '

F l y c a t c h e r -  
N u th a tc h

3 .6 3 6 4
2 .1 1 0 9 "

1 .1 5 3 8 ,
0 .4 3 6 9

0 .0 2 0 9
0 .0 4 7 1

1 .5 0 3 8
0 .8 0 8 7 "

F l y c a t c h e r -
R o b in

0 .4 0 1 0
0 .0 2 5 1

0 .3 9 4 6
0 .0 7 7 9

0 .5 9 7 6
0 .0 8 4 0

0 .6 6 6 7
0 .1 6 6 7

F l y c a t c h e r -
R e d -e y e d  V i r e o

1 .9 0 4 8  
0 .6481  ~

0 .8 0 6 8
0 .3 0 5 5

0 .7 5 3 5
0 .2 5 6 4

0 .0 0 7 6
0 .0 6 8 4

F l y c a t c h e r -
O v e n b ird

0 .6 6 7 9
0 .1 3 1 9

1 .3 4 4 5
0 .4 5 7 5

0 .1 4 6 5
0 . 0 1 6 3

0 .8 8 8 9
0 .3 2

F l y c a t c h e r -
O r i o l e

1 .0 0 9 1
0 . 3821"

0 .1 7 3 2
0 .0 0 4 8

0 .2 5 6 4
0 .0 0 7 1

0 .0 3 5 6
0 .0 3 5 6

F l y c a t c h e r -
C ow bird

1 .1 6 0 7 .
0 .4 8 9 1

0 .2 9 2 6
0 .0 2 3 9

1 . 2 8 3 2
0 .4 7 4 1 "

0 .6 9 8 1
0 .1 3 7 9

F l y c a t c h e r -
T a n a g e r

1 .5 7 5 9 .
0 .8 3 9 2

0 .2 7 2 1
0

0 . 8 0 6 8
0 .3 0 5 5

0 .0 2 9 3
0 .0 2 9 3

F l y c a t c h e r -
G ro sb e a k

0 .6 0 8 9
0 .1 9 4 5

0 .4 3 9 6
0 .1 9 5 4

3 .4 8 0 1 ,
2 .3 1 0 5

0 .4 4 4 4  
0 .1 1 1

Pew ee-
B lu e  J a y

0 .1 4 6 5
0

0 .0 1 4 2
0 .0 7 7 2

0 .9 4 2 8
0 .3 8 9 6

0 .6 2 8 2
0 . 2 2 0 0

Pew ee-
C h ic k a d e e

2 . 8 8  ^  
1 .7 4 2 2

0 .0 6 1 4
0 .0 2 7 3

0 .5 1 9 5
0 .0 5 7 7

0 .3 8 8 2
0 .0 3 1 7

P ew ee-
T i tm o u s e

0 .5 1 9 5
0 .0 5 7 7

0 .0 0 1 4
0 .1 1 7 3

2 . 2 8 9 6 ,
1 .1 4 0 8

0 .3 8 8 2
0 .0 3 1 7
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APPENDIX 1
Chi-square values for bird species found in the Large Oak
(LO) area and the Greenbrier (G) area in May and June,
1966-1970. See Table 1 for species names.
S p e c i e s  p a i r LO 1966 LO 1967 L0 1968 LO 1969
Pew ee-

N u th a tc h
2 .8 2 8 3  
1 . 443

0 . 7 8 1 6
0 .1 8 5 5

0 .7 5 0 4
0 .2 8 4 2

6 .3 1 9 9  
4 .8 1 2 3  +

Pew ee-  
R o b in

0 .1 2 0 1
0 .1201

0 .3 9 9 3
0 .0 6 1 9

1 . 6 1 6 2  
0 .7 6 3 9  +

0 .2 2 7 3
O.OO63

Pew ee-
R e d -e y e d  V i r e o

0
0 .3 7 0 4

0 .9 3 ^ 6
0 .3 4 5 3

0 .6 0 6 1
0 .2 0 6 2

1 .0 8 5  
0 . 4 8 9 9 +

Pew ee-
O v e n b ird

^ .6 7 5 3  , 
2 .8 2 8 3

3 .0 6 1 4  
1 .4871

1 .4 4 3
0 .5 1 9 5

O. 8 5 2 5
0 .3 0 6 9

Pew ee-  
O r i o l e

3 .3 8 5 6  
2 .0481

0 .6 3 8 6
0 .1 7 5 2

1 .2 3 7 4  
O .5 I I .4 -

0 .0341
0 .0 3 4 1

Pew ee-
C ow bird

0 . 1 9 8 2
0 .0 0 0 4

0 .1 6 2 2
0 .0 0 0 4

1 .5 5 8 4  
0 . 6 9 2 6 "

1 .9 2 7 7  
0 .8 8 4 6 "

P ew ee-
T a n a g e r

2 .2 2 2 2  
1 . 2 5  "

1 .6 5 8 9
0 . 5 1 2 0 "

0 . 0 5 0 6
0 .0 0 9 3

4 .1 8 3 1  A 
2 .9 2 4 0  +

Pew ee-
G ro sb e a k

0 .8 5 2 5
0 .3 0 6 9

0 .2 9 7 8  
0 .4 4 4 8

0 .0 5 0 6
0 .0 0 9 3

0 .0 1 7 1
0 .0 3 8 4

B lu e  J a y -  
C h ic  k a d e e

1 .0 5 3 2  
0 .4 5 2 1

0 .7 5 3 5
0 .2 5 6 4

2 .4 4 8 9  , 
1 .0 8 8 4

1 .9 2 7 7  . 
0 .8 8 4 6

B lu e  J a y -  
N u th a tc h

1 . 8 2 8 6
0 .8 3 9 2

0 .0 1 4 2
0 .0 7 7 2

0 .7 5 3 5
0 .2 5 6 4

0 .4 7 4 1
0 .1 3 5 6

B lu e  J a y -  
R o b in

0 .0 0 3 9
0 .3 2 0 8

3 .9 1 3 3 .
2 .6 9 9 2

0 .2 6 7 9
0 .0 0 7 4

1.253.2 
0 .53  79

B lu e  J a y -
R e d -e y e d  V i r e o

0 .^ 3 9 6
0 .0 1 2 2

0 .8 0 3 1
0 .3 1 8 4

1 .6 9 5 ^  . 
0 .8 8 4 4

0 .1 0 5 2
0 .0 0 0 3

B lu e  J a y -  
O v e n b ird

1 .6 0 0 3  
0 .6 8 6 9  "

0 .6 9 8 1
0 .1 3 7 9

0 .2 7 2 1
0

1 .6 7 0 9
0 . 8 5 2 5  ‘

B lu e  J a y -  
O r i o l e

0 .0 1 2 4
0 .0 6 7 5

3 . 2 3 6 8  
2 . 1 4 8 9 +

1 .4 5 8 3
0 .6 0 2 7 "

0 .0 3 4 1
0 .0 3 4 1

B lu e  J a y -  
C o w b ird

0 .7 2 8 9
0 .2 3 2 9

4 . 4 7 6 9  ,
3 . 0 4 3 8 +

0 .9 9 7 7
0 .2 9 6 8

1 .6 8 6 9
0 .7 2 4 1 "
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APPENDIX 1
Chi-square values for bird species found in the Large Oak
(LO) area and the Greenbrier (G) area in May and June,
1966-1970. See Table 1 for species names.
Spec i e s  p a i r _______ LO 1966 LO 1967 LO 1968  LO 1969
B lue  J a y -  

T a n a g e r
0 .7 5 0 4
0 .2 8 4 2

0 .0 6 2 8
0 .0 6 2 8

0 .0 4 2 9
0 .0 1 9 1

1 . 7 0 9 9 .
0 .9 4 5 4

B lue  J a y -  
G ro sb e a k

2 .3 4 8 8  
1 .4 3 8 6 "

0 .5 5 2 3
0 .1 0 1 4

1 .3 7 9 6 ,  
0 .6 8 7 4

0.0171
0 .0 3 8 4

B lue  J a y -  
Towhee - -

—

— —

C h ic k a d e e -
T i tm o u s e

2 .3 4 8 8  , 
1 . 18^5

0 .9 4 2 8
0 .3 8 9 6

0 .4 6 3 3
0 .0 5 1 5

0 .0 1 5 4
0.2461

C h ic k a d e e -
N u th a tc h

0 .2 8 8 6  
0 . 0 1 1 5

7 .4 3 4 7  . 
5 . 3 5 2 4 +

0 .0 6 2 8
0 .0 6 2 8

0 .0 1 7 7
0 .0 9 6 3

C h ic k a d e e -
R ob in

0.02*10 
0 .2 1 6 2

1 .7 5 8 6  
0 .9 5 4 8

0
0 .3 5 7 1

3 .9 7 0 6
2.0711

C h ic k a d e e - Y e ] 1 ow 
t h r o a t e d  V i r e o —

0 .7 5 3 5
0 .2 5 6 4 "

0 . 3 0 0 8
0 . 3 0 0 8

0 .1 8 0 9  
0 .9 8 5 4  +

C h ic k a d e e -
O v e n b ird

0 .1 0 3 9
0 .0 1 1 5

1 .3 4 4 5  
0 .4 5 7 5 +

0 . 8 1 6 3
0 .0 3 2 7

2 .3 5 2 9
1 . 0 4 5 8 “

C h ic k a d e e -
O r i o l e

2 .5 ^ 7 7  
1 .5 0 0 5  +

1 .2121
0 .5 3 8 7

0 .6 8 7 9
0 .0 0 0 1

2 .3 5 2 9
1 .0 4 5 8 "

C h ic k a d e e -
C ow bird

0 . 1 0 3 2
0 . 0 0 3 2

0 .2 9 2 6
0 .0 2 3 9

0 .0 2 4 7
0 .2 2 2 6

0 .0 1 5 4
0 .2 4 6 1

C h ic k a d e e -
T a n a g e r

3 .91  33 . 
2 .6 9 9 1

0 .0 7 6 1
0 .0 7 6 1

0 .2 6 1 0
0 .0 0 8 1

3 .1 1 1 4  
1 .6 8 9 3  “

C h ic k a d e e -
G ro sb e a k

0 .0 1 0 ^
0 .0 5 6 4

2 .3 9 3 2  . 
0 .1 9 5 ^

4 .2 2 3 6
2 .4 6 9 9

0 .1 3 0 7
0 .0 0 8 2

T i tm o u s e -  
N u th a t c h

1 .7 9 9 8
0 .6 3 0 4

0 .5 2 2 8
0 .1 1 7 3

— 0 .0 6 1 4
0 .0 2 7 3

T i tm o u s e -
R o b in

1 .5 ^ 0 2
0 .0 8 2 0

0 .0 5 0 6
0 .0 0 9 3

1 .0 0 8 4
0.112(3

1 .7 6 4 ?  
0 .6 0 0 5 "

T i t  mouse -  
R e d -e y e d V i r e o

0 .9 4 2 8
0 .0 7 6 9

0 .1 2 2 5
0 .0 0 1 0

0 .1 3 0 7  
0 .0 0 8 2

0 .0 0 2 2
0 .1 8 0 9
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APPENDIX 1
Chi-square values for bird species found in the Large Oak
(LO) area and the Greenbrier (G) area in May and June,
1966-1970. See Table 1 for species names.
Species pair LO 1966 LO 1967 LO 1968 lo 1969
T i tm o u s e -

O v e n b ird
1 .7 9 9 8
0 .6 3 0 4 "

0 .3 8 8 2
0 .0 3 1 7

2 .8 0 1 1  
1 .0 0 8 4

0 .2 6 1 4
0

T i tm o u s e -
O r i o l e

0 ,5 1 9 5
0 .0 5 7 7

1 .4 7 3 3
0 .7 9 9 9 "

0 .0 2 4 7
0 .2 2 2 6

0 .2 6 1 4
0

T i tm o u s e -  
C ow bird

0 .0 0 4 9
0 .1 5 6 9

0 .4 5 7 2
0 .1 0 2 6

0 .0 2 4 7
0 .2 2 2 6

0 .0 1 5 4
0 .2 4 6 1

T i tm o u s e -  
T a n a g e r

0 .4 6 1 8
0 .0 6 4 9

0 .0 5 7 7
0 .0 5 7 7

0 .1 6 2 5
0 ,0 0 2 0

0 .0 0 8 6
0 .1 3 7 9

T i tm o u s e -
G ro sb e a k

0 .6 7 3 6
0 .1 5 9 9

0 .8 3 9 2
0 .0 1 0 4

0 .1 6 2 5
0 .0 0 2 0

2 .0 9 1 5
0 .9 8 8 6

N u th a t c h -
R obin

0 .6 8 7 9
0 .0 0 1 6

0 .3 9 9 3
0 .0 6 1 9

0 .0 2 7 5
0 .0 6 1 8

0 .4 0 1 0
0 .0 5 6 4

Nut h a t c  h-Y e l l o w -  
t h r o a t e d  Y i r e o ---

0 .8 3 3 ^
0 .2 6 6 3

1 .1 3 3 6
0 .0 9 2 5 "

1 .1 3 3 6
0 .0 0 2 6 ”

N u th a te h -  
R ed -e y e d V i r e o

0 .1 7 3 2
0 .0 7 6 9

0 .9 3 ^ 6
0 .3 ^ 5 3

2 .1 3 0 2 ^  
1 .2 3 6 6

0 .6 3 0 9
0 .2 0 8 2

N u th a t c h -
O v e n b ird

0 .0 6 0 7
0 .0 9 0 7

3 .0 6 1 4  
1 .4 8 7 1

1 .5 6 9 9 ^
o .5 6 5 1 +

0 .3 0 0 8
0 .0 3 3 4

N u th a t e h -  
O r i o l e

3 .7 3 9 5 ,
2 .1 5 4 5

0 .5 2 2 8
0 .1 1 7 3

0 .0 2 7 5
0 . 0 6 1 8

0 .0 3 3 4
0 .0 3 3 4

N u th a t c h -  
C ow bird

1 .0 0 3 7 .  
0 .2 8 7 2

0 .1 9 8 2
0 .0 0 0 4

0 .0 0 8 2
0 .1 3 1 9

0 .5 6 8 1
0 .0 9 6 3

N u th a t c h -  
T a n a g e r

1 . 0 3 8 9
0 . 3 5 3 5 '

0 .0 2 0 5
0 .1 8 4 3

0 .8 0 3 1
0 .3 1 8 4

0 .1 8 6 2
0 .0 0 9 9

N u th a t c h -
G ro sb e a k

0 .0 0 0 4
0 .1 5 9 9

3 .5 3 2 8  
0 .4 4 4 8

3 .0 9 5  . 
2 .0 3 7 0

5 . W  . 
4 .0 1 4 2

R o b in -
Red- e y e d  V i r e o

0 .3 6 0 4
0 .1 6 0 2

1 .7 6 6 3 ^
1 .0 1 7 6

0 .9 3 7 5
0 .3 1 9 0

0 .2 5 6 4
0 .0 0 7 1

R o b in -
O v e n b ird

0 .5 6 3 2
0 .0 0 1 6

0 .1 6 2 5
0 .0 0 2 0

1 .4 2 8 6
0 .3 5 7 1

0 .8 3 3 3
0 .0 2 8 3

R o b in -
O r i o l e

0 .7 0 1 8
0

0 .1 7 4 6
0 .0 0 9 3

1 .2 2 5 7 ^
0 .2 7 5 0

0 .8 3 3 3
0 .2 0 8 3
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APPENDIX 1
C h i - s q u a r e  v a l u e s  f o r  b i r d  s p e c i e s  fo u n d  i n  t h e  L a rg e  Oak 
(LO) a r e a  and  t h e  G r e e n b r i e r  (G) a r e a  i n  May an d  J u n e ,  
1 9 6 6 -1 9 7 0 .  See T a b le  1 f o r  s p e c i e s  nam es .

S p e c i e s  p a i r  LO 1966 LO 1967 LO 1968 LO 1969

R o b in -
C ow bird

5 .5 5 0 2 +
2 .3 8 2 4

1 .4 3 9 6
0 .7 0 8 4 "

0 .0 0 3 4
0 .2 7 5 0

0 .0 4 9 0  
0 .1 1 0 3

R o b in -
T a n a g e r

2 .1 6 2 2
0 .7 3 5 7

4 .2 2 3 6 .
2 .4 6 9 9

0 .2 3 0 2
0 .0 0 6 4

0 .0 2 7 5
0 .0 6 1 8

R o b in -
G ro sb e a k

2 .3 2 6 9 +
0 .6 3 8 4

0 .7 5 8 1
0 .0 2 3 6

6 . 3 8 6 6 . 
4 .3 4 2 2

0 .4 1 6 7
0 .0 5 8 6

Y e l l o w - t h r o a t e d  
V i r e  0 - Ovenb i r d -  —

0 .0 0 8 6
0 .1 3 7 9

0 .3 0 0 8
0 . 3 0 0 8

0 .3 4 1 9
0 .3 4 1 9

Y e l l o w - t h r o a t e d  
V i r e o - O r i o l e -  -

3 . 2 3 6 8 .
2 .4 8 9

1 .1 8 4 2 +
O.O329

3 .0769 .
0 .3 4 1 9

Y e l l o w - t h r o a t e d  
V i r e o -G r o s b e a k -  -

0 .5 5 2 3
0 .1 0 1 4

0 .0 4 8 5
0 .2 6 3 8

0 .6 8 3 8
0 .0 4 2 7

R e d -e y e d
V i r e  o -O v e n b i rd

0 .1 7 3 2
0 .0 7 6 9

0 .0 1 7 7
0 .0 9 6 3

3 .8 0 9 5 .
2 .1 4 2 9

1 .8 6 1 4  
0 .9 4 9 7

R e d -e y e d  V i r e o -  
O r i o l e

0 .0 1 3 9
0 . 2 2 2 9

0 .9 7 3 1
0 ,4 4 6 6

0 .0 2 6 0
0 .0 5 8 6

0 .9 4 9 7
0 .3 4 1 9

R e d -e y e d  V i r e o -  
T a n a g e r

0 .4 1 6 7
0 . 0 1 1 6

0 .1 2 8 9
0 .0 1 4 3

1 .1 9 9 7
0 .5 8 2 8 "

0 .1 0 1 4
0 .0 0 1 3

R e d -e y e d  V i r e o -  
G ro sb e a k

0 .1 0 2 3
0 .0 4 5 5

1 .1 3 3 6 .
0 . 0 0 2 6

3 .0 9 4 6
2 .0 3 7 0

0 .6 8 3 8
0 .2 3 2 7

O v e n b i r d -
O r i o l e

1 .0 0 3 7 .
0 .2 8 7 2

0 . 0 7 1 3
0 .0 3 1 7

1 .4 2 8 6
0 . 3 5 7 1 '

0 .1 7 7 8
0

O v e n b i r d -
C ow bird

0 .0 0 4 9
O.I.569

0 .4 1 5 5
0 .0 2 2 1

1 .2 1 2 1
0 .2 2 2 6 "

0 .2 6 1 3
0

O v e n b i r d -  
T a n a g e r

3 .4 9 2 1
2 .0 8 5 1 "

0 .1 1 2 0
0 .1 1 2 0

0 .7 1 6 1
0 .1 3 1 5

0 .1 4 6 5
0

O v e n b i r d -  
G ro sb e a k

2 .9 0 5 6  . 
1 .6 4 7 9

0 .1 8 0 9
0 .9 8 5 4

0 .7 1 6 1
0 .1 3 1 5

0 .5 5 5 6
0 .1 3 8 9

O v e n b ird  - -  - -  - -  - -
Towhee - -  - -  - -  - -

O r i o l e -  0 .0 4 1 8  0 .4 5 7 2  0 .7 2 0 4  6 .5 3 5 9 +
C ow bird  0 .0 4 1 8  0 .1 0 2 6  0 .0 9 0 7  4 .1 8 3 0
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APPENDIX 1
Chi-square values for bird species found in the Large Oak
(10) area and the Greenbrier (G) area in May and June,
1966-1970. See Table 1 for species names.
S p e c i e s  p a i r  LO 1966 LO 1967 LO 1968  LO 1969

7 .1 7 9 5 ,  
5 .2 7 4 7

0
0 . 1 3 8 9

1 .0 4 2 9  
0 .3 1 0 3 +

2 .0 9 1 5 ^  
0 . 9886+

0 .8 9 7 4
0 .3 7 0 9

Towhee

O r i o l e -
T a n a g e r

0 .2 3 3 7
0 .0 1 5 7

2 .8 2 8 3  
1 .4 4 3  +

2 .8 1 6 1  
0 . 9586+

O r i o l e -
G ro sb e a k

0 . 9 0 0 8
O. 3 4 9 2

0 .8 3 9 2
0 .0 1 0 4

0 . 1 0 2 3
0 ,0 0 6 4

C o w b ird -
T a n a g e r

4 .4 0 8 9
3 .0 4 1 1 +

0 .4 4 7 8
0 .0 1 7 9

0 .6 7 3 6
0 .1 5 9 9

C o w b ird -
G ro sb e a k

0 .0 0 1 3
0 .1 0 2 6

2 .7 0 3 9
0 .2 6 0 4 ~

0 .6 7 3 6
0 .1 5 9 9

C o w b ird -
Towhee -  -

-  -

-  -

O r i o l e -
G ro sb e a k

0 .0 0 4 1
0 .0 6 5 3

0 .1 4 6 5
1 .3 1 8 7

1 .6 4 8 5
0 .9 3 ^ 9

O r i o l e - _  « . — _
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A r r a iN u iA  x

S p e c i e s  p a i r LO 1970 G 1966 G 1967 G 1969
F l y c a t c h e r -

Pewee
1 .2 1 9 1
0 . 4 7 2 6 “

2 .6 7 7 5
1 . 3 0 0 6 “

1 .1 8 4 2
0 .0 3 2 9

0 . 3**86
0 .0 2 1 8

F l y c a t c h e r -  
B lu e  J a y

0 .0 1 5 7
0 .0 8 5 7

0 .7 8 4 3
0 . 0 2 1 8

0 .1 1 0 8
1 .7 7 2 8

3 .9 7 0 6
2 .0 7 1 1

F l y c a t c h e r -
C h ic k a d e e

0 .  *4-466 
0 .0 8 2 0

0 .3 4 8 6
0 .0 2 1 8

0 .2 3 3 9
0 .5 2 6 3

0 .0 4 9 0
0 .1 1 0 3

F l y c a t c h e r -
T i tm o u s e

2 .0 1 6 5 ^
0.8*+97

2 .0 4 9 3
0 ,8 1 2 4 -

8 .9 7 5 1 ^
1 .7 7 2 8

6 .7 9 0 3
3 .1 1 6 1

F l y c a t c h e r -  
N u th a t c h

3 .6 3 6 4
2 . 1 1 0 9 "

0 .3 4 8 6
0 . 0 2 1 8

0 .2 3 3 9
0 .5 2 6 3

0 .0 1 5 4
0 .2 4 6 1

F l y c a t c h e r -
R o b in

0 .0 5 9 7
0 .0 3 9 9 -  -

2 . 7 0 6 8 ^ 
0 .3 0 0 8

-  -

F l y c a t c h e r -  0 .0 0 3 4  
R e d -e y e d  V i r e o  0 .2 7 5 °

-  -
-  -

-  -

F l y c a t c h e r -
O v e n b ird

1 .9 4 8 2
0 .9 5 8 7 "

5-775** 
3 . 8 3 4 4 ~

0 .7 0 1 8
0

1 .0 4 2 9
0 .3 1 0 3

F l y c a t c h e r -
O r i o l e

1 .4 9 7 3
0 .4 1 0 8 "

2 .8 0 1 1  
1 .0 0 8 4

1 . 5**0 2 , 
0 .0 8 2 0

0 .3 4 8 6
0 . 0 2 1 8

F l y c a t c h e r -
C ow bird

2 . 1 2 1 2
0 . 8 7 6 6 "

0 .3 7 1 5
0 .1 6 5 1

2 .0 2 2 7  , 
0 .1 6 5 1

1 2 .5 4 9
7 .8 6 4 9

F l y c a t c h e r -
T a n a g e r

2 .3 3 7 7
1 . 2 1 9 3 "

0 .1 2 0 5
0 .0 2 2 1

0 .9 1 3 0
0 .0 0 7 5

0 .4 1 5 5
0 .0 2 2 1

F l y c a t c h e r -
G ro s b e a k

O. 3 2 8 3
0 . 0 0 5 6

2 .0 4 9 3
0 .8 1 2 4 “

0 .1 7 0 7
0.929**

0 .5 7 2 3
0 .0 0 7 1

P ew ee-
B lu e  J a y

0 . 8 5 1 6
0 . 3 6 5 6 -  - -  -

-  -

P ew ee-
C h ic k a d e e

0 .0 0 5 3
0 .4 2 7 4

I . 6 8 5 8
0 . 5 0 1 6 "

1 .1 1 1 1
0 .1 5 6 2 "

1 .1 1 1 1
0 .1 5 6 2

P ew ee-
T i t ra o u se

4 .2 6 9  
2 .8 4 6 2 +

0 .1 9 8 2
0 .0 0 0 4

0 .5 2 6 3
0 .0 3 2 9

0 .3 6 0 4
0 .1 6 0 2

Pew ee-
N u th a t c h

0 .0 4 2 9
0 .0 1 9 1

0 .0 1 3 9
0 .2 2 2 9

2 . 5  + 
0 .8 5 0 7

0 .3 4 8 6
0 .0 2 1 8

P ew ee-
R o b in

0 . 3 0 2 0
0 .0 3 8 0

-  - 0
0 .3 5 7 1
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APPENDIX 1
Species pair LO 1970 G 1966 G 1967 G 1969

0 .5 6 8 1  
» 0 .0 9 6 3

0 .1 9 8 2
0 .0 0 0 4

3 .9 7 0 6 ^  
2 .0 7 1 1 +

0 .1 7 3 2
0 .0 7 6 9

0 .0 0 0 3
0 .0 9 0 7

0 .0 0 1 3
0 .1 0 2 6

0
0 . 2 0 8 3

3 .1 2 5 8
1 .4 7 7 4

0 .0 1 7 7
0 .0 9 6 3

0 .1 6 1 2  
0 . 0] 79

2 .7 7 0 6  
1 .3 0 9 5

1 .1111
0 .0 3 0 9

0 .0 2 5 1
0 .0 5 6 4

0 .4 0 1 0
0 .0 2 5 1

0 .0 4 9 0
0 .1 1 0 3

0 .4 9 3 8
0 .0 3 0 9

1 .7 6 6 3
1 .0 1 7 6 “

2 .4 5 3 2
1 .3 6 8 3

1 .2 9 0 3 ^
0 .4 3 9 1

1 . 1 2 8 5
0 .2 2 2 9

0 . 0 4 3 5
0 .0 2 9 1

0 .1 6 2 2
0 .0 0 0 4

0 .3 6 0 4
0 . 0 2 2 5

0 .3 6 0 4
0 .1 6 0 2

2 .5 7 3 1
0 . 7 6 5 6 "

0 .4 9 3 8
0 .0 3 0 9

0 .2 3 3 9
0 .5 2 6 3

2 . 5
1 .1 8 1 6

0 .0 7 6 9
0 .0 0 4 8

0 .4 9 3 8
0 .0 3 0 9

0 .2 3 3 9
0 .5 2 6 3

1 .7 6 4 7
0 .6 0 0 5

1 . 9 2 6 5 , 
1 . 0652+

-  - 0 . 3 0 0 8
0 . 3 0 0 8

-  -

1 .3 3 8 9  
> 0 .5 0 7 0

-  - -  - -  -

0 .1 2 2 5
0 .0 0 1 0

0 .0 4 4 9  
0 .1 0 1 0

0 . 7 0 1 8
0

0 .0 2 7 5
0 .0 6 1 8

0 . 3 8 8 2
0 .0 3 1 7

0 .6 3 4 9
0

0 .4 4 6 6  
0 .0 8 2 0

0 .0 6 9 4
0 .1 5 6 2

0 . 1 0 1 0
0 .0 0 6 3

3 ,7 4 2 7 .
0 .5 2 6 3

0 .3 7 1 5
0 .1 6 5 1

0 .0 6 9 4
0 .1 5 6 2

4 .6 3 8 7
3 .3 5 7 4 "

0 .0 1 3 9
0 .2 2 2 9

0 .9 1 3 0
0 .0 0 7 5

1 .1 2 8 5
0 .3 8 4 0

0 .0 0 1 4
0 .1 1 7 3

0 .0 1 5 9
0 .2 5 4 9

5 .4 8 1 3
0 .9 2 9 4 +

0 .3 6 0 4
0 .0 2 2 5

0 . 8 3 9 2
0 .0 1 0 4

-  - -  -

-  -

0 .6 1 1 2
0 .0 0 7 5

1 .6 8 5 8
0 . 5016"

0 .2 3 3 9
0 . 5 2 6 3

0 .0 6 9 4
0 .1 5 6 2

Pew ee-

P ew ee-
O v e n b ird

Pew ee-
O r i o l e

Pew ee-
C ow bird

P ew ee-
T a n a g e r

Pew ee-
G ro sb e a k

B lu e  J a y -  
C h ic k a d e e

B lu e  J a y -  
N u th a tc h

B lu e  J a y -  
R o b in

B lu e  J a y -

B lu e  J a y -  
O v e n b ird

B lu e  J a y -  
O r i o l e

B lu e  J a y -  
Cow bird

B lue  J a y -  
T a n a g e r

B lue  J a y -  
G ro sb e a k

B lue  J a y -  
Towhee

C h ic k a d e e -
T i tm o u s e
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APPENDIX 1

S p e c i e s  p a i r  LO 1970 G 1966 G 1967 G 1969
C h ic k a d e e - 0 .4 0 1 0 1 .1 1 1 1 , 0 . 4 9 3 8 0 .0 4 9 0

N u th a t c h 0 .0 2 5 1 0 .0 3 0 9 0 . 0 3 0 9 0 .1 1 3 0

C h ic k a d e e - 0 .9 0 2 3 _ — 0 . 6 3 4 9 _ _
R o b in 0 .0 2 5 1 -  - 0 — —

C h ic k a d e e -Y e l lo w  -  - _ — _ _ _ _
t h r o a t e d V i r e o  -  - -  ~ -  “ -  “

C h ic k a d e e - O.OO53 0 .7 1 8 3 0 0 .4 3 9 6
O v e n b ird 0 .4 2 7 4 0 .1 0 1 0 0 .3 7 0 4 0 .0 6 1 8

C h ic k a d e e - 1 1 .9 2 9 8  . 0 .6 3 4 9 0 .1 7 3 2 1 .1 1 1 1
O r i o l e 5 .9 4 4 3 + 0 0 .0 7 6 9 0 .1 5 6 2 "

C h ic k a d e e - 0 .5 2 6 3 3 .7 4 2 7  . 0 .7 8 4 3 2 .5  .
C ow bird 0 .0 3 2 9 0 .5 2 6 3 0 .0 2 1 8 0 .8 5 0 7

C h ic k a d e e - 0 . 0 8 77 0 .0 1 3 9 1 .2 9 0 3 2 .5 3 9 2 ^
T a n a g e r 0 .1 9 7 4 0 .2 2 2 9 O .2 5 4 9 - 1 .3 2 4 4 +

C h ic k a d e e - 0 .9 1 3 0 0 .0 1 5 9 0 .3 6 0 4 0 .8 1 0 8
G ro sb e a k 0 .0 0 7 5 0 .2 5 4 9 0 .1 6 0 2 0 .0 2 2 5

T i tm o u s e - 0 .0 1 5 9 0 .2 3 3 9 0 .5 7 2 3 0 .9 4 2 8
N u th a tc h 0 .2 5 4 9 0 .5 2 6 3 0 .0 0 7 1 0 .0 7 6 9

T i tm o u s e - 0 .0 0 3 7 _ — 0 .3 0 0 8 —
T o b in 0 .1 1 8 0 -  - 0 .3 0 0 8 — -

T i tm o u s e - 0 .4 7 5 1 -  - -  - -  -

R e d -e y e d V ire o O . 0253 — — — — — —

T itm o u s e - 0 .3 0 2 2 0 .0 0 1 4 0 .7 0 1 8 1 .7 4 6 4
O v e n b ird 0 .2 9 1 0 0 .1 1 7 3 0 0 .4 7 9 2 "

T i tm o u s e - 2 .0 4 9 3 0 .1 6 1 2 0 .4 4 6 6 1 .1 1 1 1
O r i o l e 0 .8 1 2 4 + 0 .0 1 7 9 0 .0 8 2 0 0 .0 3 0 9 "

T i tm o u s e - 1 .2 9 0 3 ^ 0 .5 3 4 6 2 .0 2 2 7 1 .1 1 1 1
C ow bird 0 ,4 3 9 1  + 0 .0 0 6 6 O .I 651 + 0 .0 3 0 9 +

T i tm o u s e -  ' 0 .2151 1 .5 6 4 5 0 .6 1 1 2 1 .6 8 5 8
T a n a g e r 0 .0 0 5 9 0 . 6 8 3 6 " 0 .0 0 7 5 0 . 5 0 1 6 "

T i tm o u s e - 0 .0 0 0 5 0 .0 0 0 5 0 .1 7 0 7 3 .1 1 9 9  ,
G ro sb e a k 0 .1 8 5 5 0 .1 8 5 5 0 .9 2 9 4 0 .3 9 2 8 +
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APPENDIX 1
Species pair LO 1970 G 1966 G 196?
N u th a tc h -

R ob in
1 *7256 . 
0 .8 5 9 8 -  -

0 .6 3 4 9
0

N u th a tc h - Y e l lo w -  -  -  
t h r o a t e d  V i r e o  -  -

0 .1 6 1 2
0 .0 1 7 9

1 .9 6 1 9 .
0 .1 6 0 2

N u th a tc h -R e d  
ey ed  V i r e o

1 . 3 ^ 5 ,
0 .4 5 7 5

7 .0 2 5 1  
4 .0781

0 .3 4 8 6
0 .0 2 1 8

N u th a t e h -  
O v e n b ird

0 .2 3 3 9
0 .0 1 9 1

3 .6 3 6 4
1 . 8 9 6 8 "

1 .4 8 1 5
0 .3 7 0 4 "

N u th a t c h -
O r i o l e

1 . 3 ^ 5  ,
0 .4 5 7 5

0 .6 3 4 9
0

0 .1 7 3 2
0 .0 7 6 9

N u t h a t e h -  
Cow bird

0 .1 1 9 0
0 .0 0 7 4

0 .3 0 0 8
O .3OO8

0 .3 4 8 6  
0 .0 2 1 8

N u th a t c h -
T a n a e e r

0 .3 9 4 6
0 .0 7 7 9

1 .1 2 8 5
0 .2 2 2 9

0 .0 1 5 9
0 .2 5 4 9

N u th a t c h -
G ro sb e a k

0 .3 3 ^ 5
0 .0 2 7 3

1 .2 9 0 3
0 .2 5 4 9 "

0 .3 6 0 4
0 .1 6 0 2

R o b in -R e d ­
ey ed  V i r e o

3 .0 2 5 2
1 . 5 7 7 9 "

-  - 0 .1 1 2 0
0 .1 1 2 0

R o b in -
O v e n b ird

0 .7 5 ^ 6
0 .2 6 4 3

-  -
-  -

R o b in -
O r i o l e

0 .0 0 2 2
0 .1 8 0 9 -  -

7 .1 4 9 0
4 .1 8 0 6

R o b in -
C ow bird

0 .2 5 6 4
0 .0 0 7 1 -  -

1 .0 0 8 4
0 .1 1 2 0 "

R o b in -
T a n a g e r

6 .9 2 9 9  
5 .1 7 2 5  "

-  - 4 .6 0 8 3  
2 .4 7 8 2  +

R o b in -
G ro sb e a k

1 0 .8 5 2 4  
8 .3 5 2 6  + -  -

0 .4 6 3 3
0 .0 5 1 5

Y e l l o w - t h r o a t e d  -  -  
V i r e o - O v e n b i r d  -  -

2 . 1 2 9 1
1 . 2 1 7 *

1 .0 8 1 1
0 .1201"

Y e l l o w - t h r o a t e d  
V i r e o - O r i o l  e

-  - 0 .4 4 7 8
0 .0 1 7 9

0 .6 8 7 9
0 .0 0 1 6

G 1969

0 .1 8 0 9
0.9854

0 .0 0 3 4
0 .2 7 5 0

1 .0 4 2 9  
0 .3 1 0 3

0 .7 8 4 3
0 .0 2 1 8

0 .7 8 4 3
0 .0 2 1 8

1 .7 9 2 4
0 .7 1 0 6

0 .5 7 2 3
0 .0 0 7 1

0 .5 5 2 3
0 .1 0 1 4

0 .1 1 3 9
1 .8 2 3 4
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APPENDIX 1
S p e c i e s  p a i r LO 1970 G 1966 G 1967 G 1969
Y e l l o w - t h r o a t e d  -  -  

V i r e o - G r o s b e a k  -  -
5 .0 5 7 5
3 .3 8 5 6 "

0 .2 6 2 9
0 .3 9 2 8

0 .0 8 3 2
2.6701*

R e d -e y e d  V i r e o -  
O v e n b ird

1 .0 3 9 8  
0 .3 3 2 2  ~

0 .6 3 8 6
0 .1 7 5 2

0.2611+
0

1 .6 0 0 3
0 .6 8 6 9 "

R e d -e y e d  V i r e o -  
O r i o l e

1.21*57 
0 . 21*61 " -  - -  -

3 .2 5 1 6 ^
1.2311+

R e d -e y e d  V i r e o -  
T a n a g e r

2 .0 9 1 5  . 
0 .9 8 8 6

0 .1 9 8 2
0.0001+

0 .1 3 7 7
0 .0 2 5 3

0.71*31
0 .1 5 6 9

R e d -e y e d  V i r e o -  
G ro sb e a k

0 .1 3 7 7
0 .0 2 5 3

0 .8 6 3 8
0 .2 2 6 6

0 .5 7 2 3
0 .0 0 7 1

0 .5 6 3 2
0 .0 0 1 6

O v e n b i rd -
O r i o l e

O .568I
0 .0 9 6 3

0 .0 5 7 7
0 .0 5 7 7

1 . 1*1*3 .
0 .5 1 9 5

0.1*396
0 ,0 1 2 2

O v e n b i rd -
C ow bird

2 .0 3 0 1
1 .0 5 8 9

0 .0 2 1 3  
0 . 3^02

2 .3 5 2 9
1 . 01*5 8 "

0.1*396
0 .0 1 2 2

O v e n b i rd -
T a n a g e r

1 .5202  
0 .8 3 3 0  "

0.1*572
0 .1 0 2 6

0 .1 7 7 8
0

0 .3 9 8 2
0 .0 6 7 5

O v e n b i rd -
G ro sb e a k

2 .9 7 5 5  , 
1 .8 1 1 3

1 .2 1 2 1
0 .5 3 8 7 "

1 .0 8 1 1  
0 .1 2 0 1 "

1 .71*61* 
0.1+792"

O v e n b i rd -
Towhee

0 .9 2 7 9
0 .0 0 2 6

-  - -  - -  -

O r i o l e -
C ow bird

0 .7 8 4 3
0 .1 1 0 3

0 .3 0 0 8
0 .3 0 0 8

1.11-973 
0 . 1*1 0 8 "

0.1*938
0 .0 3 0 9

O r i o l e -
T a n a g e r

0 .1 3 0 7
0 .0 0 8 2

0 .1 6 1 2
0 .0 1 7 9

5 .8 3 9 7 .
3 .6 7 9 8

1 . 6 8 5 8
0 . 5 0 1 6

O r i o l e -
G ro sb e a k

0.1*751
0 .0 2 5 3

0 .0 2 0 5
0.181*3

0 .6 8 7 9
0 .0 0 1 6

1 .9 6 1 9 .
0 .1 6 0 2

C o w b ird -
T a n a g e r

0.1*167
0 .0 5 8 6

0 .7 9 8 5
0 .0 0 6 6

0 .1 3 7 7
0 .0 2 5 3

0 .0 1 3 9
0 .2 2 2 9

C o w b ird -
G ro sb e a k

1 .2 9 0 3  . 
0.1+391

0 .6 1 1 2
0 .0 0 7 5

0 .5 7 2 3
0 .0 0 7 1

0 . 3601*
0 . 1.602

C o w b ird -
Towhee

1+.1026 
0 . 5 7 6 9 +

-  - 0 . 3^86 
0 . 02] 8

0 .1 7 3 2
0 .0 7 6 9
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Species pair
O f i o l e -  

G ro sb e a k

O r i o l e -
Towhee

APPENDIX 1
LO 1970  G 1966 G 1967 G 1969

4 . 0 3 8 2  0 . 1 6 2 2  0 .9 4 1 6  I . 2 3 0 2 ,
2 .6 3 4 4  0 .0 0 0 4  0 .0 6 3 3  0 .1 9 0 9

0.6838
0 .0 4 2 7
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S p e c i e s  p a i r _______ G 1970
F l y c a t c h e r -  0 .1 8 0 9

Pewee 0 .9 8 5 4

F l y c a t c h e r -  0.34-19
B lu e  J a y  0.34-19

F l y c a t c h e r -  0 .2 9 7 8
C h ic k a d e e  0 .4 4 4 8

F l y c a t c h e r  0 .1 1 3 9
T i tm o u s e  1 .8 2 3 4

F l y c a t c h e r  0 .2 1 7 6
N u th a t c h  0 .7 5 ° ^

F l y c a t c h e r -  -  -
R o b in  -  -

F l y c a t c h e r -  -  -
R e d -e y e d  V i r e o  -  -

F l y c a t c h e r -  0 .7 5 8 1 ,
O v e n b ird  0 .0 2 3 ^

F l y c a t c h e r -  0 .2 1 7 6
O r i o l e  ■ 0.7304-

F l y c a t c h e r -  0 .6 1 5 ^
C ow bird  0.0684-

F l y c a t c h e r -  2 .7 0 3 9 ,
T a n a g e r  0 .2 6 0 4

F l y c a t c h e r -  0 .2 1 7 6
G ro sb e a k  0 .7 5 ° ^

Pew ee- -  -
B lu e  J a y  -  -

Pew ee- 2.04-93_
C h ic k a d e e  0 .8 1 2 4

P ew ee- 0.34-86
T i tm o u s e  0 .0 2 1 8

P ew ee- 1 .2 2 5 7 ,
N u th a tc h  0 .2 7 5 °

P ew ee- -  -
R o b in  -  -

APPENDIX 1
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APPENDIX 1
Species pair________G 1970
P ew ee- -  -

R e d -e y e d  V i r e o  -  -

P ew ee- 0 .1 6 2 5
O v e n b ird  0 .0 0 2 0

P ew ee- 0 .0 0 3 4
O r i o l e  0 .2 7 5 0

P ew ee- 2 . 5 6 2 1
C ow bird  1 .3 0 7 2 +

P ew ee- 0 .1 2 0 5
T a n a g e r  0 .0 2 2 1

P ew ee- 1 .2 2 5 7
G ro sb e a k  0 .2 7 5 0 +

B lu e  J a y -  3 .8 7 0 9
C h ic k a d e e  2 .3 4 1 7 "

B lu e  J a y -  2 .8 2 8 3
N u th a tc h  1 .4 4 3  "

B lu e  J a y -  -  -
R o b in  -  -

B lu e  J a y -  -  -
R e d -e y e d  V i r e o  -  -

B lu e  J a y -  1 .6 ? 0 9
O v e n b ird  O .8525 -

B lu e  J a y -  4 .6 7 5 3  ,
O r i o l e  2 .8 2 8 3

B lu e  J a y -  0 .0 3 5 6
C ow bird  0 .0 3 5 6

B lu e  J a y -  0 .0 4 1 8
T a n a g e r  0 . 0 4 l 8

B lu e  J a y -  1 .4 4 3
G ro sb e a k  0 .5 1 9 5 +

B lu e  J a y -  0 . 0 4 l 8
Towhee 0 .0 4 1 8

C h ic k a d e e -  0 .0 1 5 9
T itm o u se  0 .2 5 4 9
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APPENDIX 1
Species pair G 1970
C h ic k a d e e -  2 .0 1 6 5 ,

N u th a tc h  0 .8 4 9 7

C h ic k a d e e -  -  -
R o b in  -  -

C h ic k a d e e -Y e l lo w  -  -
t h r o a t e d  V i r e o  -  -

C h ic k a d e e -  0 .8 0 9 9
O v e n b ird  0 .2 6 7 3

C h ic k a d e e  0 .3 2 8 3
O r i o l e  O.OO56

C h ic k a d e e -  0 .0 8 6 0
C ow bird  0 . 0 0 96

C h ic k a d e e -  1 . 6 7 2 3 +
T a n a g e r  0 .7 5 5 5

C h ic k a d e e -  O.3283
G ro sb e a k  O.OO56

T i tm o u s e -  0 .5 2 2 8
N u th a tc h  0 .1 1 7 3

T i tm o u s e -  -  -
R o b in  -  -

T i tm o u s e -  -  -
R e d -e y e d  V i r e o  -  -

T i tm o u s e -  1 .9 2 1
O v e n b ird  0 .7 2 7 5  ”

T i tm o u s e -  0 .1 7 3 2
O r i o l e  O.O769

T i tm o u s e -  0 .2 9 6 3
C ow bird  0

T i tm o u s e -  1 .1 2 8 5
T a n a g e r  0 .2 2 2 9

T i tm o u s e -  0 .9 4 2 8
G ro sb e a k  0 .0 7 6 9

N u th a t c h  -  -
R o b in  -  -
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APPENDIX 1
S p e c i e s  p a i r ________G 1970
N u th a tc h - Y e l lo w -  0 .4 4 6 6  

t h r o a t e d  V i r e o  0 .0 8 2 0

N u th a t c h -  -  -
R ed -ey ed  V i r e o  -  -

N u th a t c h -  0 .0 0 0 4
O v e n b ird  0 .1 5 9 9

N u th a t c h -  1 .7 9 9 8
O r i o l e  0 .6 3 0 4 “

N u th a t c h -  0 .1 0 3 9
C ow bird  0 .0 1 1 5

N u th a t c h -  3*2184
T a n a g e r  1 . 7636“

N u th a tc  h -  0 .0  6 0 7
G ro sb e a k  0 .0 9 0 7

R o b in -
R e d -e y e d  V i r e o

R o b in -
O v e n b ird

R o b in -
O r i o l e

R o b in -
Cow bird

R o b in -
T a n a g e r

R o b in -
G ro sb e a k

Y e l l o w - t h r o a t e d  2 .8 4 8 3  
V i r e o - O v e n b i r d  0 . 9 0 9 9

Y e l l o w - t h r o a t e d  1 .5 ^ 0 2  
V i r e o - O r i o l e  0 .0 8 2 0 +

Y e l l o w - t h r o a t e d  0 .4 4 6 6  
V i r e o -G r o s b e a k  0 .0 8 2 0

R ed -e y e d  V i r e o -  
O v e n b ird
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S p e c i e s  p a i r  
R e d -e y e d  V i r e o  

O r i o l e

APPENDIX 1
G 1970___________

R e d -e y e d  V i r e o  
T a n a g e r

R e d -e y e d  V i r e o  
G ro sb e a k

O v e n b i r d -
O r i o l e

O v e n b i r d -  
C o w b ird

O v e n b i r d -
T a n a g e r

O v e n b i r d -
G ro sb e a k

O v e n b i rd -
Towhee

O r i o l e -  
C ow bird

O r i o l e -
T a n a g e r

O r i o l e -
G ro sb e a k

C o w b ird -
T a n a g e r

C o w b ird -  
G ro sb e a k

C o w b ird -
Towhee

O r i o l e
G ro sb e a k

O r i o l e -
Towhee

0 .7 4 4 5
0 .1 9 5 3

0 .1 7 0 5
0 . 0068

0 .9008
0.3492

0 .0 0 0 4
0 .1 5 9 9

0 .9 0 08  
0 .3 ^ 9 2

1 .3 9 6 8 .
0 .5 6 5 7

1 .0 0 3 7 ^  
0 . 2 8 7 2

0 .7 2 0 4
0 .0 9 0 7

0 .0 0 8 4
0 .0 7 5 2

0 .1 0 3 9
0 .01 1 5

0 .4 0 9 6
0 .0 7 5 2

0 .7 4 3 1
0 .1 5 6 9

0 .5 9 7 9
0 .1 4 1 9
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APPENDIX 2
Chi-square values for bird species found in the Large Oak
area from May 2 to September 20, 1967. See Table 1 for
species names.

S p e c i e s  p a i r
May 2 -  
May 12

May 1 5 -  
May 20

May 2 2 -  
May 26

May 29 -  
J u n e  9

F l y c a t c h e r -
Pewee

— — 0 .2 5 6 4
0 .5 7 6 9

2 .1 4 8 3
1 .2 4 7 1

0 .8 0 6 8
0 .3 0 5 5

F l y c a t c h e r -  
B lu e  J a y

l . 90H  
o . i  o ^ r

0.0*+90
0 .1 1 0 3

2.39*+5, 
1 .2 7 5 1

3 .2 0 5 2  
1 .5 7 7 5  '

F l y c a t c h e r -
C h ic k a d e e

0.3*4-19 
0 . 3*H9

0 . 2 3 0 2
0 .0 0 6 4

0 .0 2 1 3
0 .3 4 0 2

0 .9 0 2 3
0 .0 2 5 1

F l y c a t c h e r -
T i tm o u se

0 .0 5 3 9
U. 3 7 2 5

0 . 2 5 6 4
0 .5 7 6 9

-  - 0 .4 3 9 6
0 .0 8 6 8

F l y c a t c h e r -  
N u th a tc h

O. 2 9 7 9
0 .0 0 2 6

0
0 .1 6 6 7

2 .8 5 6 6
1 .8 1 8 9

0 .2 9 2 6
0 .0 2 3 9

F l y c a t c h e r -
R e d -e y e d  V i r e o

-  -

-  -

-  - 0 .7 1 4 3
0 .2431

F l y c a t c h e r -
O v e n b ird

2 .7 0 3 9 ,
0 .260*T

0.0251
0 .0 5 6 4

0 .2 5 1 4
0 .0 3 1 7

2.525*++
1.5*+67

F l y c a t c h e r -  
O r io l  e

0 .0 2 6 3  
9.*4-938

0 . 8 3 3 3
0 . 2 0 8 3

0 .6 1 3 8
0 .2 0 8 9

0 .4 3 9 6
0 .0 8 6 8

F l y c a t c h e r -  
Cow bird

0 .0 2 6 3  
9.*1-938

0 .2 5 6 4
0 .5 7 6 9

0 . 0 4 4 9  
0 .1 0 1 0

1 . 3899_ 
0 .2 7 4 6

F l y c a t c h e r
T a n a g e r -  -

0 .3 5 1 6
0 . 0 0 9 8

0 .1 7 4 6
0 .0 0 9 3

0 . 6 5 6 6
0.195*+

F l y c a t c h e r -
G ro sb e a k

0 . 256*+
0 .5 7 6 9

0 . 4 3 9 6
0 .0 6 1 8

1 .3 8 1 1 .
0 . 7 2 0 4

1 .6 0 7 1 .
0 . 8 3 8 3

Pew ee-
C h ic k a d e e

-  - 1 . 3 8 7 6  
0 .0 2 3 6

0 .4 0 1 0
0 .0 2 5 1

0 .0 2 1 3
0 .3 4 0 2

Pew ee-
T i tm o u s e

-  - 0 .0 2 6 3
9 . 4 9 3 8

-  - 3 .6 4 7 0 .
2 . 4 7 0 3

P ew ee-
N u th a tc h

-  - 1 . 7 0 9 4 ,
0 .0 6 8 4

0 .4 3 9 6
0 .0 8 6 8

3 .8 7 2 1 .
2 .6 0 2 4
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APPENDIX 2
May 2- May 15- May 22- May 29-

Species pair_________May 12 May 20 May 26 June 9
P ew ee-

R o b in
0 .1 4 6 5
1 .3 1 8 7

0 .0 3 7 3
0 .0 8 4 0

0 .6 1 5 2
0 .0 3 2 8

P ew ee-
R e d -e y e d  V i r e o -  -

0 .0 2 6 3
9 .4 9 3 8

0 .9 0 2 3
0 . 0 2 5 1

5 .4 1 3 5 .
4 ,0 1 4 2

P ew ee-
O v e n b ird

-  - 0 .9 2 7 9
0 .0 0 2 6

0 .0 0 4 9
0 .0 7 9 4

1 . 5 6 8 1 ,
0 .8 ? 4 6

P ew ee- 
O r io l  e

-  - 0 .3 4 1 9
0 .3 4 1 9

1 .6 0 7 1
O .8383"

0 .3 3 2 7
0 .0 5 6 4

Pew ee-
T a n a a e r -  -

0 .2 5 6 4
0 .5 7 6 9

0 .1 7 3 2
0 .0 0 4 8

0 .0 1 3 9
0 .0 4 8 3

P ew ee-
G ro s b e a k -  -

0 .5 5 2 3
0 .1 0 1 4

0 .3 1 7 5  
0 .0 4 4 6

0 . 0 6 6 8  
0 .0 0 4 2

B lu e  J a y -  
C h ic k a d e e

0 . 1^65
0

0 .2 4 2 7
0 .0 0 2 0

0 .4 4 6 6
0 .0 8 2 0

0 .3 7 1 5
0 .1 6 5 1

B lu e  J a y -  
N u th a t c h

2 . 3^88
1 .^ 3 8 6

0 .4 7 0 6
0 .0 5 2 3

0 .0 5 9 7
0 .0 3 9 9

0 .4 1 5 5
0 .0221

B ]ue J a y -  
R o b in

0.^4-396
0 .0 1 2 2

0 .1 1 2 0
0 .1 1 2 0

1 .2 2 5 7 ,
0 .2 7 5 0

0 .8 5 4 9
0 .0 0 7 1

B lu e  J a y -  
O v e n b ird

2 .5 ^ 7 8  
1 .5 0 0 6

3 .7 7 3 5 ^
2.2971

0 . 7445  
0 .1 9 5 3

0 .5 6 8 1
0 .0 9 6 3

B lu e  J a y -  
O r io l  e

0 .5 5 2 3
0 .1 0 1 4

0 .2 6 1 4
0

0 .0 2 8 9
0 .0 6 4 9

0 ,9 8 5 4
0 .2 7 0 4

B lu e  J a y -  
C ow bird

1 .9 0 4 8  
0 .1 0 1 4

5 -8 1 1 9 .  
0 .9 8 5 4

0 .9 4 2 8
0 .0 7 6 9

0 .5 7 2 3
0 .0 0 7 1

B lu e  J a y -  
T a n a a e r -  -

1 .7 6 4 7
0 . 6 0 0 5 '

0 .9 2 5 3
0 .2 9 5 6

0 .0 3 7 3
0 .0 8 4 0

B lu e  J a y -  
G ro sb e a k

0 .0 2 7 5
0 .0 6 1 8

1 .0 4 2 9 .
0 .3 1 0 3

0 .4 6 1 8
0 .0 6 4 9

2 .0 9 1 5
0 . 9886“

C h ic k a d e e -
N u th a t c h

0 .1 3 4 7
0

0 .1 7 0 5
0 . 0 0 6 8

O. 2 9 3 9
0 .0 5 3 9

0 .5 3 4 6
0 .0 0 6 6

C h ic k a d e e
R o b in

0
0 .3 7 0 4

1 . 1 8 3 8  
0 .3 6 4 4 “

0 .3 7 1 5
0 .1 6 5 1

0 .1 7 0 7
0 .9 2 9 4
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Species pair

APPENDIX 2
May 2 -  May 1 5 -  May 2 2 -  May 29 -
May 12 May 20 May 26 J u n e  9

-  -  0 .2728
  0.038*4-    ‘

0 .3 7 6 2  0.*47*4*4 1 .5 5 6 1  0 .0 0 5 3
0 . 0*418 0 . 1 3 5 6  0 .2 6 3 8 "  0.*4-27*4

0.3*419 *4.1262 0 .0 8 7 7  0 .2 9 3 9
0.3*419 2 .7 6 2 2 +  0.197*4 0 .0 5 3 9

-  -  1 .6 3 6 8  2 .5 7 3 1  0.*4010
-  -  0 .7 7 3 7 +  0 . 7656" 0 .0 2 5 1

0 0 .0011  0 .0 8 7 7  0 .0 8 7 7
0 .2 0 8 3  0 .0 9 1 1  0.197*4 0.197*4

2 .3 2 6 9  0 . 615*4 -  -  I . 1 6 0 7
0.638*4" 0.068*4 -  -  0.*4891+

O-i-6838
0 .2 3 2 7

0 .7 9 8 5  0 .9 2 7 9  -  -  0 . 3 1 1 0
0 .0 0 6 6  0 .0 0 2 6  -  -  0.0*483

0 .7 7 9 5
0 .2 7 3 0

0 .5 2 6 3  O. 5 5 2 3  -  -  2 . 2 9 8 2
0 .0 3 2 9  0.101*4 -  -  1 .3 7 2 3

2.*4203 0 . *4*4*4*4 0 .0 0 3 7  0 .1 2 0 5
1 . 1600" 0.1111  0 .1180  0 .0221

-  -  0.615*4 1 . 0 1 3 6  O.O836
-  -  0.068*4 0 .0 5 3 9 "  0 .0 0 5 2

0 .0 0 1 3  0.5*41*4 0 .1 2 8 5  0.75*46
0 .1 0 2 6  0 .1 6 7 1  0 .0 0 0 3  0.26*43

0 .9 2 7 9  0 .0 3 5 6  1 .5 3 8 5 .  0 .1 8 8 9
0 .0 0 2 6  0 . 0 3 5 6  0 . 8 0 2 5  0 . 0 0 3 2

C h ic k a d e e -Y e l lo w -  
t h r o a t e d  V i r e o

C h ic k a d e e -
O v e n b ird

C h ic k a d e e -
O r i o l e

C h ic k a d e e -
T a n a g e r

C h ic k a d e e -
G ro sb e a k

T i tm o u s e -  
N u th a tc h

T i tm o u s e -
Robin

T i tm o u s e -
R ed -ey ed  V ir e o

T i tm o u s e -
O v e n b ird

T i tm o u s e -
T a n a g e r

T i tm o u s e -
G ro sb e a k

N u th a t c h -
Robin

N u th a tc h - Y e l lo w -  
t h r o a t e d  V i r e o

N u th a tc h
R e d -e y e d  V i r e o

N u th a t c h -
O v e n b ird

N u th a t e h -  
O r i o l e
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APPENDIX 2
May 2- May 1 5- May 22- May 29-

Species pair__________ May 12 May 20 May 26 June 9
N u t h a t c h -

T a n a g e r -  -
2 .6 6 6 7
1 . 5

0 .6 0 8 9
0 .1 9 4 5

0 .1 0 3 2
0 .0 0 3 2

N u t h a t e h -  
G ro sb e a k

2 .0 3 0 1  ^  
1 .0 5 8 9  +

0 .7 3 2 6
0 .2 6 3 7

2 . 2 9 8 2
1.3723*'

0 .0 8 3 6
0 .0 0 5 2

R o b in -
R e d -e y e d  V i r e o

-  - 0 .1 4 6 5
1 .3 1 8 7

0 .3 7 1 5
0 .1 6 5 1

0 . 0 60 ]
0 .1 3 5 1

R o b in -  
O r io ]  e

-  - 0 .6 8 5 7
0 . 0 7 6 2

0 .1 3 0 7
0 .0 0 8 2

-  -

R o b in -
T a n a g e r -  -

0
0 .3 5 7 1

0 .0 7 1 3
0 .0 3 1 7

1 .3 8 9 9
0.2746"

R o b in -
G ro sb e a k

-  - 0 . 7^67
0 .1 3 7 1

0 .1 3 0 7
0 .0 0 8 2 -  -

Y e l l o w - t h r o a t e d  
V i r e o - O v e n b i r d

0 .4 4 7 8
0 . 0 1 7 9

2 . 8 2 3 7
1 .8 4 2 1 "

0 .3 9 9 3
0 .0 6 1 9

1 .0 3 9 8  . 
0 . 3 3 2 2 "*

Y e l1 o w - t h r o a t e d  
V ire o -O r io T  e

0.14-65
1 .3 1 8 7

2 .2 2 2 2  
1 .2 5  _

0 .0 9 5 6
0 .0 0 5 9

0 .9 8 5 4
0 .2 7 0 4

Y e l l o w - t h r o a t e d  
V i r e  o -G ro sb e a k

0
0 .3 5 7 1

0 .1 6 4 8
0 .0 0 4 6

3 .4 4 0 9
2 .1 5 6 5 "

0 .2 9 4 1
0 .0 0 8 2

R e d -e y e d  V i r e o  
O v e n b ird -  -

1 .1 3 3 6  .
0 . 0 0 2 6

1 .5 5 6 1
0 .2 6 3 8 "

0 .0 6 6 8
0 .0 0 4 2

R e d -e y e d  V ir e o  
T a n a g e r

-  - 0 . 2 5 6 4
0 . 5 7 6 9

0 .0 2 1 3
0 .3 4 0 2

0 .3 0 3 9
0 .0 4 2 7

R e d -e y e d  V i r e o  
G ro sb e a k

-  - 0 . 5 5 2 3
0.101.4

3 .1 5 7 9
1 .0 7 4 6 "

0 .0 6 9 4
0 .0 0 4 3

O v e n b i r d -
O r i o l e

2 .7 0 3 9 ,  
0 .2 6 0 4

4 .0 4 3 4
2 . 7 0 6 8 "

0 . 6 1 3 8
0 .2 0 8 7

3 .6 4 7 0
2 .4 7 0 3 +

O v e n b i r d -  
C ow bird

0 .3 8 9 0
0.2604-

1 .1 3 3 6  . 
0 .0 0 2 6

0 .1 0 2 3
0 .0 4 5 5

0 .4 7 7 8
0 .0 0 8 1

O v e n b i r d -
T a n a g e r

-  - 0 .4 0 1 0
0 .0 5 6 4

1 .1 2 5 3  , 
0 .5 4 6 6

1 .5 2 2 0
0 .8 0 2 3 4

O v e n b i r d -
G ro sb e a k

1 .1 2 8 5
0 .3 8 4 -0 "

0 .8 0 3 1
0 .3 1 8 4

0 . 6 1 3 8
0 .2 0 8 9

0 .0 6 6 8
0 .0 0 4 2
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S p e c i e s  p a i r  
O r i o l e -  

T a n a g e r

O r i o l e -
G ro sb e a k

C ow bird
T a n a g e r

C o w b ird -
G ro sb e a k

T a n a g e r -
G ro sb e a k

APPENDIX 2
May 2- May 15- May22- May 29
May 12 May 20 May 26 June 9

0 .8 3 3 3  0 . 0 1 6 8  5 .2 1 5 0
-  -  0 .2 0 8 3  0 .0 3 7 9 '  3 . 668*++

0 . 256*+ 1 .3 1 8 7  0 . 1 5 6 2  1 0 .9 4 0 2
0 .5 7 6 9  0 . 586 ]+  0 .0 0 4 3  8 .7 7 9 7 "

-  -  0 . 256*+ 1 . 6 1 6 2  1 .3 8 9 9
-  -  0 .5 7 6 9  0 . 5*+99" 0 .2 7 4 6 "

0 . 256*+ O.5 5 2 3  2 . 9 6 2 9  0 .9 6 0 9
0 . 5 7 6 9  0 . 101*+ 1 .4 0 0 5 +  0 .1 3 5 1

  7 .0 3 2 9  0 . 0 1 6 8  6 .8 5 6 6
-  -  5 . 0069" 0 .0 3 7 9  5*1709"
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APPENDIX 2
June 12- June 26- July 10- July 23-

Suecies pair_________ June 24 July 8 July 22 August 5
F l y c a t c h e r -

Pewee
0 .5 5 6 9
0 .0 4 5 5

0 .5 6 5 1
0 . 0 6 2 8

1 .5 6 9 9 ,
O .565 I

1 .1 1 1 1
0 . 2778"

F l y c a t c h e r -  
B lu e  J a y

1 .9 2 7 5 .
0 .5 7 3 5

0 .6 3 4 9
0

0 .8 1 6 3
0 .0 3 2 7

0 .6 3 4 9
0

F l y c a t c h e r -
C h ic a d e e

0 .3 6 0 4
0 .1 6 0 2

1 .2 8 7  . 
0 .0 5 1 5

0 . 3 0 0 8
0 . 3 0 0 8

1 .4 8 1 5
0 ,3 7 0 4

F l y c a t c h e r ­
'll i tm o u s e

0 .7 8 ^ 3
0 .0 2 1 8

0 .8 1 6 3
0 .0 3 2 7

0 .2 9 3 9
0 .0 3 2 7

0 .1 1 3 9
1 .8 2 3 4

F l y c a t c h e r -  
N u th a t c h

1 .9 0 4 8
0 .6 4 8 1 "

0 .4 4 7 8
0 .0 1 7 9

1 .7 3 2 9 .  
0 . 7 0 1 8

1 .1 3 1 1
0 . 2778"

F l y c a t c h e r -
R e d -e y e d  V i r e o

-  - -  - -  - -  -

F l y c a t c h e r -
O v e n b ird

0 .4 3 9 6
0 .0 1 2 2

0 . 6 8 5 7
0 . 0 7 6 2

1 .2 1 2 1
0 .2 2 2 6

-  -

F l y c a t c h e r -  
O r io l  e

-  - -  - 8 . 7 0 0 1 ,
4 .1 6 9 9

-  -

F l y c a t c h e r -  
C ow bird

0 .2 3 3 9
0 .5 2 6 3

-  - -  - -  -

F l y c a t c h e r -
T a n a g e r

0 .1 8 5 2
0 .0 1 1 6

0 . 0 1 5 2
0 .1 3 7 1

2 . 8 2 8 3  
1 .4 4 3  "

3 .6 5 9 4 ,  
1 .8 2 3 4

F l y c a t c h e r -
G ro s b e a k

0 .0 1 3 9
0 .2 2 2 9

0 .0 2 4 7
0 . 2 2 2 6

0 .0 2 4 7
0 .2 2 2 6

0 .1 7 3 2
0 .0 7 6 9

Pew ee-
C h ic k a d e e

0 .7 7 5 1
0 .0 7 4 7

1 .4 2 9 6 .
0 . 3 2 0 8

0 .2 0 8 2
0 .0 9 2 5

0 ,8 3 5 4  
0 . 3 0 0 8

Pew ee-
T i tm o u s e

1 .9 2 7 7 .  
0 .8 8 4 6

5 .0 8 6 3 .
3 .0 7 6 9

0 .0 6 2 8
0 . 0 6 2 8

1 . 0 2 5 6
0

Pew ee-
N u th a t c h

8 .8 1 9 0 .
6 .3 1 3 5

1.695*+. 
0 .8 8 4 4

3 .0 9 4 6 ,
2 .0 3 6 9

0 .9 0 2 3
0 .4 0 1 0

Pew ee-
R ob in

0 .1 1 1 5
0 .0 7 4 7

0 .0 1 4 2
0 .0 7 7 2

0 .8 9 7 4
0 .3 7 0 9

2 .4 8 9 3
1 .4 9 6 2 "

Pew ee-
R e d -e y e d  V i r e o

1 .5 5 6 1 .
0 .2 6 3 8

0 .2 0 8 2
0 .0 9 2 5

3 .0 9 5 2
2 .0 1 9 2 "

5 .6 2 5
3 .9 0 6 2
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APPENDIX 2

S p e c i e s  p a i r
Ju n e  1 2 -  
Ju n e  24

J u n e  2 6 -  
J u l y  8 -

J u l y  1 0 -  
J u l v  22

J u l y  2 3 -  
A u g u s t  6

Pew ee-
O v e n b ird

0 .4 0 5 8
0 .0 9 1 1

5 .4 6 9 0
3 .8 7 0 6

0-.1541
0 . 0 0 1 9 -  -

P ew ee-
O r i o l e

-  - -  - 1 .4 2 9 6
0 .3 2 0 8 -  -

P ew ee-
T a n a g e r

0 .2 7 2 8
0 .0 3 8 4

0 .3 9 1 3
0 .0 7 7 3

0 .0 0 1 2
0 .0 9 1 1

0 .3 1 1 0
0 ,0 4 8 3

P ew ee-
G ro sb e a k

1 .4 3 9 6 ,
0 .7 0 8 4

1 .8 2 8 6  
0 .8 3 9 2

0 .2 3 0 2
0 .0 0 1 9

1 .5 5 8 4
0 .6 9 2 6 "

B lu e  J a y -  
C h ic k a d e e

3 .6 2 8 1 ,  
1 .4 0 6 6

0 .3 6 0 4
0 . 1 6 0 2

0 .3 0 0 8
0 .3 0 0 8

0 .0 7 6 2
0 .0 7 6 2

B lu e  J a y -  
N u th a tc h

3 .6 1 1 5 ,
2 .2 1 1 9

0 .0 1 3 9
0 .2 2 2 9

0 .1 2 8 9
0 .0 1 4 3

0 .2 2 8 6
0

B !ue J a y -  
R o b in

0 .2 1 8 3
0 .0 6 3 3

0 .0 1 5 9
0 .2 5 4 9

0 .9 5 2 4
0 .2381

0 .4 4 7 8
0 .0 1 7 9

B!I ue J a v -  
O v e n b ird

0 .0 1 4 2
0 .0 7 7 2

1 .4 8 1 5
0 .3 7 0 4

1 .2 1 2 1
0 . 2 2 2 6 "

-  -

B lue  J a y -  
O r i o l e

-  - -  - 0 .4 6 3 3
0 .0 5 1 5

-  -

B lu e  J a y -  
C ow bird

0 .9 1 3 0
0 .0 0 7 5 -  - -  - -  -

B lu e  J a y -  
T a n a g e r

0 .2 1 5 1
0 .0 0 5 9

0 .2 9 6 3
0

1 .4 4 3
0 .5 1 9 5

0 .4 0 7
O .O I63

B lu e  J a y -  
G ro sb e a k

1 .6 7 2 3 +
0 .7 5 5 5

0 .9 4 2 8
0 .0 7 6 9

0 .0 2 4 7
0 .2 2 2 6

1 .2 1 2 1
0 . 2 2 2 6 '

C h ic k a d e e -  
N u th a tc h

2 .0 7 6 4
0 .6 1 7 8

0 .0 5 5 ^
0 .1 9 0 9

0 .0 0 5 3
0 .4 2 7 4

0 .5 3 3 3
0 .1 3 3 3

C n ic k a d e e -
R o b in

0 .2 6 2 9
0 .3 9 2 8

0 .2 1 8 3
0 .0 6 3 3

0 .0 8 7 7
0 .1 9 7 4

0 .3 7 6 2
0 .0 4 1 8

C h ic a d e e -  Y e l lo w -  
t h r o a t e d  V ire o

-  - -  -

-  -

-  -

C h ic k a d e e -
O v e n b ird

1 .7 4 6 4  
0 .4 7 9 2 "

3 .0 0 3  ,1.0 sir
0 .4 4 6 6
0 .0 8 2 0

-  -
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APPENDIX 2

Species pair
June 12- June 26- July 10- July 23-
June 24 July 8____July 22 August 6

C h ic k a d e e
O r i o l e

C h ic k a d e e -
Tanaecer

C h ic k a d e e -
G ro sb e a k

T i tm o u s e -  
N u th a tc h

T i tm o u s e -
R obin

0.0601
0 .1 3 5 1

2.495*1-
0 , 8 2 3 5

1 6 .4 7 0 6 ,  
1 2 .7 8 2 4

1 .9 4 5 9
0 . 6 0 0 6 "

0.5632
0 . 0 0 1 6

3 .0 2 7 3 .  
1 .4 5 0 9

0 .0 2 0 5
0 .1 8 4 3

5 .4 8 1 3 ,
0 .9 2 9 4

0 .0 2 1 3
0 .3 4 0 2

0 .4 4 6 6  
0 .0 8 2 0

1 .7 3 2 9 ^  
0 . 7 0 1 8

0
0 .2 3 8 1

0 . 3 4 1 9
0 . 0 3 7 9

0 . 5 1 9 5
0 . 0 5 7 7

1 . 025 6 ^

T i tm o u s e -
R ed -ey ed  V ir e o

T i tm o u s e -
O v e n b ird

0.0086
0 .1 3 7 9

0 .6 8 5 7
0 .0762

1 .2 1 2 1
0 .2 2 2 6 '

T i tm o u s e -
T a n a e e r

T i tm o u s e -
G ro sb e a k

N u th a t c h -
R ob in

N u th a tc h - Y e l lo w -  
t h r o a t e d  V ir e o

N u th a tc h -
R ed -e y e d  V ir e o

N u th a tc h -
O v en b ird

N u th a tc h -  
O r io l  e

N u th a t c h -
T a n a e e r

N u th a t c h -  
G ro sb eak

1 .7 9 2 4  2 .0 0 3 7 ,
0 .7 1 0 6  0 .  6l. 84

0 .5 9 7 6
0 .0 8 4 0

4 .1 9 2 3 ,
2 .0 3 0 1

0 .0 2 0 9
0 .0 4 7 1

0 .7 1 4 3
0 .2 4 3 1

1 .7 2 5 6 .
0 .8 5 9 8

2 . 4 9 5 4
0 .8 2 3 5

0 .5 3 4 6
0 . 0 0 6 6

1 .7 2 5 6  
0 .8 5 9 8

0 .3 3 4 9
0 .0 4 7 1

1 .0 0 3 7 +
0.2872

0 .0 2 4 7
0.2226

0 .1 5 0 4
0 .0 0 4 2

0 .4 7 7 8
0 . 0 0 8 1

0 .1 5 0 4
0 .0 0 4 2

1 .9 4 8 2
0 .9 5 8 7 '

0 .4 7 7 8
0.0081

0 .3 5 1 0
0 .0 7 4 1

0 .0 7 3 3
0 .0 2 1 3

4 .8 3 5 2 ,
0 .7 5 0 4 ^

0 .1 2 5 4
0

1 . 0 2 5 6 , 
0 +

0
0 .1562

1 . 0 2 5 6
0 .4 5 5 8 '

0 .1 7 3 2
0
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Species pair
June 3 2- June 26- July 10- July 23-
June 24 July 8____July 22 August 6

R o b in -  0 .1 7 0 7  0 .6 1 1 2  O. 8 5 0 7  1 .1 2 8 5
R e d -e y e d  V i r e o  0 .9 2 9 4  0 .0 0 7 5  0.353 6 0 .3 8 4 0

R o b in -  - -  - -  - -  - -
O r i o l e  - -  - -  - -  - -

R o b in -
T a n a e e r

0 .9 6 0 9
0 .1 3 5 1

3 .4 5 0 4
2 .1 5 0 5 '

0 .2728
0 .0 3 8 4

0 .1 8 8 9
0 .0 0 3 2

R o b in  -  -
G ro sb e a k  -  -

Y e l3 o w - t h r o a t e d  0 .0 0 8 6
V i r e o - O v e n b i r d  0 .1 3 7 9

Y e l l o w - t h r o a t e d  -  -
V i r e o - O r i o l e  -  -

Y e l l o w - t h r o a t e d  0 .1 2 0 5
V ir e o - G r o s b e a k  0 .0 2 2 1

R e d -e y e d  V i r e o -  0 .2 0 8 2
O v e n b ird  0 .0 9 2 5

R e d -e y e d  V i r e o  3*1579 ,
T a n a e e r  1 .0 7 4 6

R e d -e y e d  V i r e o  5*5502
G ro sb e a k  2 .3 8 2 4

O v e n b i r d -  -  -
O r i o l e  -  -

O v e n b i r d -  0 .2 0 8 2
C ow bird  0 .0 9 2 5

O v e n b i r d -  2 .6 3 7 4
T a n a e e r  1 . 6 5 2 9

O v e n b i r d -  0 0124
G ro sb e a k  0 .0 6 7 5

O r i o l e -  -  -
T a n a e e r  -  -

O r i o l e -  -  -
G ro sb e a k  -  -

0 .1 2 0 1
0 .1201

0 .5 6 3 2
0 .0 0 1 6

0 .7018
0

3.5088
1 .2 6 3 2 +

1 .5 4 0 2
0 .0 8 2 0

0 .7 5 3 5
0 .2 5 6 4

1 .4 4 3
0 .5 1 9 5

0 .6 8 7 9
0.0016

0 .2 6 2 9
0 .3 9 2 8

O. 5 6 3 2
0 .0016

0 .0 2 8 9
0 .0 6 4 9

0 .0 1 7 1
0 .0 3 8 4

0 .4 6 ]  8 
0 .0 6 4 9

0 .6 8 7 9
0 .0 0 3 6

0 .9 2 5 3
0 .2 9 5 6

3*7788 ,
1 .9 4 9 7

3*9639 
3 .9 2 5 6

0 .5 6 3 2
0 .0 0 1 6

0 .2176
0 .7 5 0 4

4 .1 0 2 6  
2 .5 7 3  2

0 .1 7 3 2
0.0108
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S p e c i e s  p a i r
C o w b ird -

Tanafrer

C o w b ird -
G ro sb e a k

T anager-
G ro sb e a k

APPENDIX 2
J u n e  12 J u n e  2 6 -  J u l y  10
Ju n e  24 J u l y  8______ J u l y  22
1 .4 0 3 5
0 .1 9 7 4

0 .7 9 8 5
0 .0 0 6 6    -----

0 .1881  1 .9 5 0 9  0 .0 1 5 7
0 .0 0 5 2  0 .9 3 5 1 "  0 .0 8 5 7

J u l y  2 3 -  
A u g u s t  5

1 .2 83 2
0 .4 7 4 1 “
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APPENDIX 2
August 9-

Species pair__________ Sept ember 20
F l y c a t c h e r -  -  -

Pewee -  -

F l y c a t c h e r -  -  -
B lu e  J a y  -  -

F l y c a t c h e r -  -  -
C h ic k a d e e  -  -

F l y c a t c h e r -  -  -
T i tm o u s e  -  -

F l y c a t c h e r -  -  -
N u th a tc h  -  -

F l y c a t c h e r -  -  -
R e d -e y e d  V i r e o  -  -

F l y c a t c h e r -  -  -
O v e n b ird  -  -

F l y c a t c h e r -  -  -
O r i o l e  -  -

F l y c a t c h e r -  -  -
C ow bird  -  -

F l y c a t c h e r -  -  -
T a n a g e r  -  -

F l y c a t c h e r -  -  -
G ro sb e a k  -  -

P ew ee-  2 .4 8 9 3 ,
C h ic k a d e e  1 .4 9 6 2

P ew ee-  -  -
T i tm o u s e  -  -

P ew ee-  4 .1 7 7 1
N u th a t c h  2 .9 4 7 4

P ew ee- -  -
R o b in  -  -

P ew ee-  0 .9 0 2 3
R e d -e v e d  V i r e o  0 .1 7 8 2
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Species pair

APPENDIX 2
August 9-
September 20

P ew ee-
O v e n b ird

Pewee- 
Oriol e

Pewee-
Tanagrer

0 .9 3 ^ 6
0 .3 ^ 5 3

P ew ee-
G ro sb e a k

B lu e  J a y -  
C h ic k a d e e

B lu e  J a y -  
N u th a tc h

0 .1982
0 .0 0 0 4

0 .2 3 8 9
0.0096

B lu e  J a y -  
R ob in

B lu e  J a y -  
O v e n b ird

B lu e  J a y -  
O r io l  e

B lu e  J a y -  
Cow bird

B lu e  J a y -  
T a n a g e r

B lu e  J a y  
G ro sb e a k

C h ic k a d e e -
N u th a t c h

3 .3 7 1 5
1 .9 1 2 1

1 .8 8 0 9
1 .011^

C hickadee-
Robin

C hickad ee-Y ellow -  
th r o a te d  V ireo

C h ic k a d e e -
Ovenbird
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APPENDIX 2

Species pair
August 9-
September 20

C h ic k a d e e -
O r i o l e

C h ic k a d e e -
T a n a g e r

0.1622
0 .0 0 0 4

Chickadee- -  -
Grosbeak -  -

T itm ouse- -  -
Nuthatch -  -

T itm ouse- -  -
Robin -  -

T itm ouse- -  -
Red-eyed V ireo  -  -

T itm ouse- -  -
Ovenbird -  -

T itm ouse- -  -
Tanager -  -

T itm ouse- -  -
Grosbeak -  -

N uthatch- -  -
Robin -  -

N uthatch-Y ellow  -  -
th r o a ted  V ireo  -  -

N uthatch- 2 .6 6 6 7
Red-eyed V ireo  1 .1 8 5 2

N uthatch- -  -
Ovenbird -  -

Nuthatch- -  -
O rio le  -  -

N uthatch- 0 .0 8 6 0
T a n a g e r 0.0096

N u t h a t c h -
G ro sb e a k
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APPENDIX 2
A u g u s t  9 -

S p e c i e s  p a i r ______________ S e p te m b e r  20
R o b in -  -  -

R e d -e y e d  V i r e o  -  -

R o b in -  -  -
O r i o l e  -  -

R o b in -
T a n a g e r

R o b in -
G ro sb e a k

Y e llo w -th r o a te d  -  -
V ireo-O venbird  -  -

Y e l lo w -th r o a te d  -  -
V ir e o -O r io le  -  -

Y e l lo w -th r o a te d  -  -
V ireo-G rosbeak -  -

Red-eyed V ir e o -  -  -
Ovenbird -  -

Red-eyed V ireo  0 .0 1 5 9
Tanager 0 .2 5 ^ 9

Red-eyed V ir eo -  -  -
Grosbeak -  -

Ovenbird- -  -
O r io le  -  -

Ovenbird- - -  -
Cowbird -  -

O v e n b i rd -
T a n a g e r

O v e n b i r d -
G ro sb e a k

O r i o l e -
T a n a g e r

O r i o l e -
G ro sb e a k
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APPENDIX 2
A ugust 9 -  

S p e c i e s  p a i r _____________ S e p te m b e r  20
C o w b ird -  -  -

T a n a g e r  -  -

C o w b ird -  -  -
G ro sb e a k  -  -

T a n a g e r -  -  -
G ro sb e a k  -  -
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