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INTRODUCTION

Community o rg a n iz a t io n  i s  one o f  th e  c e n t r a l  themes o f  ecology* 

B ird s  have r e c e n t ly  been  much u sed  i n  s tu d y in g  community 

o r g a n iz a t io n ,  b u t th e s e  s tu d ie s  have l a r g e ly  been l im ite d  to  

c o n s id e ra t io n  o f  s p e c ie s  and numbers d u r in g  th e  b re e d in g  s e a s o n .

A community e x i s t s  th ro u g h o u t th e  y e a r .  B ird  p o p u la tio n s  a re  

c o n s ta n t ly  ch an g in g  as in d iv id u a ls  e n te r  and le a v e  th e  a re a  and 

as b i r d s  a re  h a tc h e d  o r  d i e .  H a b ita t  u t i l i z a t i o n  i s  a lso  a  chang ing  

e n t i t y .  The r e a l i s t i c  way to  s tu d y  an a v ia n  p o p u la tio n  i s  to  

c o n s id e r  b o th  te m p o ra l and s p a t i a l  occupancy  o f  th e  community.

I t  i s  u s u a l ly  assumed t h a t  b re e d in g  b i r d  cen su ses  from  a t o t a l  

sea so n  a d e q u a te ly  r e p r e s e n t  th e  b re e d in g  p o p u la tio n  (W illiam s , 1936; 

H a l l ,  1 9 6 4 ). H ie  m ethod g e n e ra l ly  u sed  (te rm ed  th e  W illiam s s p o t -  

map m ethod) c o n s i s t s  o f  8-10 t r a v e r s e s  o f  a  mapped a re a  d u r in g  th e  

b re e d in g  s e a s o n . T e r r i t o r i a l  m ales a r e  p l o t t e d  on maps. Groups 

o f  o b s e r v a t io n s ,  a lo n g  w ith  o th e r  su p p lem en ta ry  in fo rm a tio n , a llo w  

app ro x im ate  d e l im i t a t i o n  o f  t e r r i t o r i e s .  B reed in g  b i r d  c e n su se s  

such  as  th e s e  te n d  to  ig n o re  te m p o ra l changes in  th e  p o p u la tio n  and 

many im p o rta n t segm en ts o f  th e  p o p u la t io n .  U n s a t i s f a c to r i ly  d e a l t  

w ith  a r e  fe m a le s ,  young, unmated and n o n - t e r r i t o r i a l  b i r d s ,  and 

v i s i t o r s .  Tem poral changes i n  a  p o p u la t io n  w i l l  n o t u s u a l ly  a llo w  

s in g le  v a lu e s  f o r  numbers o f  s p e c ie s  o r  num bers o f  t e r r i t o r i a l  m ales 

f o r  th e  t o t a l  b re e d in g  s e a so n .

The s p a t i a l  o r g a n iz a t io n  o f  th e  a v ia n  community was approached

1
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by o b se rv in g  th e  occupancy o f  v e g e ta t io n  by th e  b i r d s .  S p a t ia l  

occupancy f o r  a  s p e c ie s  changes w ith  p o p u la tio n  f l u c t u a t i o n s ,  

v e g e ta t io n a l  a s p e c t io n  and p h y s ic a l  f a c to r s  ( e . g .  w e a th e r ) .
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METHODS

The canopy and u n d e rs to ry  t r e e s  o f  th e  t r a c t  w ere sam pled u s in g  

th e  p o in t - c e n te r e d  q u a r te r  method (Cottam  and C u r t i s ,  1 9 5 6 ). The 

a r e a  had  been s ta k e d  a t  2 0 0 -fo o t i n t e r v a l s  and th e s e  t h i r t y  p o in t s  

w ere u sed  in  th e  sam pling  (F ig .  1 ) .  D is ta n c e s  from  th e  p o in t  to  th e  

n e a r e s t  t r e e  and t r e e  d ia m e te r  a t  b r e a s t  h e ig h t  (dbh) in  each q u a r te r  

w ere m easu red . In  o rd e r  to  o b ta in  d a ta  on b o th  Canopy and u n d e rs to ry  

t r e e s ,  th e  t r e e s  were d iv id e d  in to  two c a te g o r ie s  b e fo re  sam pling  

to o k  p la c e .  One c o n s is te d  o f  t r e e s  1 .5 -4 .9 9  in c h e s  dbh and th e  o th e r  

c o n s is te d  o f  t r e e s  5 in c h e s  o r  l a r g e r  d b h . The fo llo w in g  w ere th e n  

c a l c u la t e d :  number o f  t r e e s  p e r  a c r e ,  t o t a l  b a s a l  a re a  p e r a c r e ,

r e l a t i v e  f re q u e n c y , r e l a t i v e  d e n s i ty ,  r e l a t i v e  dom inance, and 

im p o rta n c e  v a lu e s  (e q u a ls  th e  sura o f  th e  th r e e  p re c e d in g  v a lu e s )  f o r  

each  s p e c ie s .

The h e rb aceo u s v e g e ta t io n  and th e  woody v e g e ta t io n  w hich form ed 

th e  low er s t r a t a  w ere sam pled u s in g  sq u a re  m ila c re  q u a d ra ts .  F i f te e n  

random ly chosen  sam ples w ere ta k e n  d u r in g  th e  summer o f  1967 . The 

p lo t  s ta k e s  were used  as p o in t s  from  w hich 60 f e e t  was paced in  

p re d e te rm in e d  d i r e c t i o n s .  The n e a re s t  c o rn e r  o f  th e  q u a d ra t to  th e  

i n v e s t i g a t o r  was p la ced  a t  th e  6 0 -fo o t p o in t ,  k e e p in g  th e  q u a d ra t 

edges in  compass d i r e c t i o n s .  The p la n ts  w ere d iv id e d  in to  th r e e  

s i z e  c l a s s e s :  2 f e e t  h ig h  o r  l e s s ,  more th a n  2 f e e t  to  6 f e e t  h ig h ,

and 6 f e e t  h ig h  to  1 .49  in c h e s  d b h . D e n s i t ie s  w ere re c o rd e d  u s in g  

in d iv id u a l  p la n ts  excep t f o r  s a s s a f r a s ,  r o s e s ,  dew berry  and sed g es

3
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4

which w ere re c o rd e d  in  clum ps. Only th o s e  p la n ts  whose d e n s i t i e s  

w ere g r e a te r  th a n  one p e r  m ila c re  and whose f re q u e n c ie s  w ere 20 

p e rc e n t o r  g r e a te r  a re  p re s e n te d  in  t h i s  s tu d y .

Owing to  t h e  low d e n s i ty  o f  c h e r ry ,  shadbush and w h ite  p in e  on

th e  t r a c t  i t  was th o u g h t t h a t  a  t o t a l  co u n t was w a rra n te d . T h is  

co u n t was u n d e rta k e n  3 , 11 and 12 May 1967.  The v e g e ta t io n  was 

d iv id e d  in to  t h r e e  s i z e  c l a s s e s :  2 f e e t  h igh  o r  l e s s ,  more th a n  2

f e e t  h ig h  to  1 .4 9  in c h e s  dbh , and 1 .5  in c h e s  and g r e a te r  in  d b h .

S c i e n t i f i c  names o f  p l a n t s ,  g iv en  i n  th e  n ex t s e c t i o n ,  fo llo w  

G leason  (1 9 5 8 ) .

L ea f l i t t e r  sam ples from  th e  a re a  w ere a v a i la b le  (W enger, 1969) 

to  d e te rm in e  p rim ary  consum ption by in v e r t e b r a t e s  (B ray , 1961) and 

to  g iv e  a  r e l a t i v e  in d e x  o f  t r e e  s p e c ie s  c o v e r . Hardware c lo th  

sq u a re s  (100 s q u a re  in c h e s )  w ere p la c e d  on th e  f o r e s t  f l o o r  n e a r  th e  

p l o t  s t a k e s .  They were p u t o u t  i n  l a t e  summer and c o l l e c t e d  a f t e r  

m ost o f  th e  le a v e s  had f a l l e n .  The le a v e s  w ere c o l l e c t e d ,  steam ed 

f l a t  and a  random sam ple o f  each  s p e c ie s  was ta k e n  f o r  m easu rem en ts. 

The o r i g i n a l  l e a f  o u t l in e  was e s t im a te d ,  and th e  t o t a l  a r e a  and 

consumed a re a  m easu red . The le a v e s  w ere a lso  w eighed . C a lo r ic  

c o n te h t o f  th e  consumed p la n t  m a te r ia l  was c a l c u la t e d .  The number 

o f  c a l o r i e s  p r e s e n t  i n  th e  le p id o p te r a n  la rv a e  p o p u la tio n  was 

e s tim a te d  from  th e  consumed p la n t  m a te r i a l .

The b i r d  p o p u la tio n s  o ccupy ing  th e  oak f o r e s t  t r a c t  w ere 

d e te rm in ed  u s in g  two m ethods. D uring  th e  b re e d in g  sea so n  (May- 

A ugust) th e  W illiam s sp o t map method (W illia m s , 1936) and v a r i a t i o n s  

t h e r e o f  w ere em ployed. S in g in g  m ales and o th e r  b i r d s  w ere lo c a te d
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and napped from  A p ril to  A ugust, and t e r r i t o r i e s  w ere d e te r  sained. 

D ata  from  t h i s  method w ere c o l le c te d  fo r  th r e e  s u c c e s s iv e  y e a r s ,

1966 -68 . The second year o f  s tu d y  was th e  n o s t  in te n s iv e  o f  th e  

t h r e e .  D uring  t h i s  b reed in g  seaso n  th e  t r a c t  was v i s i t e d  a t  l e a s t  

th r e e  tim es  p e r  week. T h is  h igh  freq u en cy  o f  v i s i t s  p e r week gave

a b a s i s  f o r  th e  s tu d y  o f  p o p u la tio n  f lu c tu a t io n s  d u r in g  th e  b re e d in g  

s e a s o n .  The tim e  o f  day was w r i t t e n  b e s id e  each o b s e rv a tio n  

re c o rd e d  on th e  n ap . A few ce n su se s  w ere ta k e n  u s in g  tws o b s e rv e rs  

s im u l ta n e o u s ly ,  where each  p erso n  censused  h a l f  o f  th e  t r a c t .  In  

t h i s  way m ales s in g in g  a t  th e  same t im e , b u t n o t a u d ib le  to  one 

o b s e r v e r ,  c o u ld  be re c o rd e d . S e v e ra l a l l - d a y  c e n su se s  (17 h o u rs )  

w ere ta k e n ,  chang ing  o b se rv e rs  e v e ry  3 to  4 h o u rs . T h is  gave f r e s h  

s t a r t s  s e v e r a l  tim es th ro u g h o u t th e  day and a llow ed  f o r  g r e a te r  

p r o b a b i l i t y  o f  re c o rd in g  an in d iv id u a l  b i r d .  L a te  even ing  cen su ses  

w ere a ls o  ta k e n  to  d e te rm in e  th e  n o c tu rn a l  b i rd  p o p u la t io n s  ( e . g .  

w h ip - p o o r - w i l l s ) . The number o f  h o u rs  s p e n t in  c e n su s in g  and th e  

number o f  t r i p s  w ere as fo llo w s : 1966— 10 t r i p s  and 22 m an-hours,

1967— 57 t r i p s  and 219 m an-hours, and 1968— 19 t r i p s  and 57 man- 

h o u rs  .

W in ter p o p u la tio n s  w ere s tu d ie d  d u r in g  1966-67 and 1967-68 

u s in g  a  second  m ethod. The p o p u la tio n s  w ere d e te rm in e d  u s in g  th e  

b i r d s  p e r  t r i p  method employed i n  th e  w in te r  b i r d  p o p u la tio n  

s tu d ie s  p u b lish e d  a n n u a lly  i n  Audubon F ie ld  N otes (K o lb , 1 9 6 5 ).

The o n ly  a l t e r a t i o n  was t h a t  th e  o b se rv e r  s to p p ed  a t  ev e ry  p lo t  

s ta k e  f o r  90 seco n d s . T h is  s ta n d a rd iz e d  th e  tim e s p e n t  c e n su s in g
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6

th e  t r a c t  to  in s u r e  com ple te  c o v e ra g e . Tire t o t a l  number o f  b ird s  

seen  on th e  o r e s  each  t r i p  was r e c o rd e d .  The average  number o f  

b i r d s  p e r t r i p  fo r  each s p e c ie s  was d e te rm in e d  u s in g  th e  t o t a l  

number o f  t r i p s  tak en  d u r in g  th e  w in te r .  The tim e sp e n t in  

ce n su s in g  from November 1 to  A p r il 30 was 34 m an-hours d u r in g  th e  

1906-67 w in te r  and 21 m an-hours d u r in g  th e  1967-68 w in te r .

S ta n d a rd is e d  o b s e rv a tio n s  ( H a r t le y ,  1953; G ibb, 1954) were 

used  to  s tu d y  v a r io u s  f a c to r s  in  h a b i t a t  u t i l i z a t i o n  o f  th e  oak 

f o r e s t  s p e c ie s .  T hese o b s e rv a tio n s  in c lu d e d  th e  fo llo w in g  i te m s : 

d a t e ,  tim e  o f  d a y ,  s p e c ie s  o f  b i r d  p lu s  se x  and age when th e y  co u ld  

be d e te rm in e d , h e ig h t  o f  b i rd  from  g ro u n d , a c t i v i t y  ( s in g in g ,  

f o r a g in g ,  e t c . ) ,  s p e c ie s  o f  p l a n t ,  a r e a  o f  p la n t  ( J  u p , £ u p , e t c . ) ,  

p o s i t io n  on th e  p la n t  ( t r u n k ;  l a r g e  b ra n c h , o v e r 3 /4  in c h  d ia m e te r ;  

sm a ll b ra n c h , 1 /4 -3 /4  in c h  d ia m e te r ;  tw ig ,  under 1 /4  in c h  d ia m e te r ;  

and f o l i a g e ) ,  th e  s l a n t  o f  th e  b ran ch  i n  r e l a t i o n  to  h o r i z o n t a l ,  

and w hether th e  b ran ch  was dead  o r  a l i v e .  H eigh t was e s tim a te d  

to  th e  n e a r e s t  f o o t  o r  f i v e  f e e t .  L in e s  p a in te d  on a  few  t r e e s  a t  

te n  f e e t  and a know ledge o f  th e  g e n e ra l  canopy h e ig h t (d e te rm in e d  

a t  s e v e r a l  p o in t s  u s in g  an Abney l e v e l )  a id e d  in  e s t im a t io n s .

Hor a n a l y s i s ,  1 0 - fo o t  h e ig h t  i n t e r v a l s  w ere u se d . The g e n e ra l  

w eath e r c o n d i t io n s  w ere a ls o  re c o rd e d  f o r  each  c e n s u s .  O nly one 

o b s e rv a tio n  f o r  a  g iv e n  a c t i v i t y  p e r  in d iv id u a l  was ta k e n  w ith in  

a t  l e a s t  a f i f t e e n - m in u te  p e r io d .  The f i r s t  s ig h t in g  was th e  

s ta n d a rd  o b s e rv a t io n  f o r  t h a t  in d i v id u a l .  I t  was th o u g h t t h a t  

t h i s  method o f  c o l l e c t i n g  d a ta  p ro v id e d  s t a t i s t i c a l l y  in d e p en d en t
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o b s e r v a t io n s .  The isain  draw back o f  th e  method was th e  d i f f i c u l t y  

o f  o b ta in in g  an ad eq u a te  sam ple s i z e .  The maximum number o f  

s ta n d a r d iz e d  o b s e rv a tio n s  o b ta in e d  d u rin g  a  s in g le  cen su s  was 

n in e  p e r  h o u r . T here  was a t o t a l  o f  1 ,156  o b s e rv a t io n s  made.
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F ig .  l .  Map o f  th e  s tu d y  t r a c t  show ing th e  p l o t t i n g  p a t te r n  and
g iv in g  th e  d e n s ity  o f  P in u s  s t r o b u s  f o r  each  40,000 sq u a re  
f o o t  b lo c k .

tN 200 f e e t

22 7 3 1

:'\ \v 46 
'  \ \

23 6 1

55

- O.

11 4

'  - ,
'  C.',

7

45 19 4

> *' > \

7 '' ' 'V

49 28 5 5

B

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



STUDY AREA

The s tu d y  a re a  c o n s is te d  o f  1 8 .4  a c re s  o f  oak f o r e s t  lo c a te d  in  

th e  A lle g an  S ta te  Game A rea . The t r a c t  was e s s e n t i a l l y  f l a t  w ith  

s l i g h t  r i s e s  i n  th e  ex trem e NE and SE c o rn e r s .  I t  was lo c a te d  w est 

o f  th e  c i t y  o f  A lle g a n , M ich ig an , i n  V alley  Tow nship, A lle g an  

C oun ty . L oca ted  by th e  C o n g re s s io n a l Land Survey System , th e  a r e a  

was i n  th e  Wf o f  th e  NW£ o f  S e c t .  30 , R14W, T2N.

The f o r e s t  was hom ogeneous, th e  canopy c o n s is t in g  p r im a r i ly  o f  

b la c k  oak ( Q uercus v e lu t in a )  w ith  a few s c a t t e r e d  w h ite  oak (£ .  

a lb a ) . The u n d e rs to ry  t r e e s  w ere m ain ly  w h ite  oak and f lo w e r in g  

dogwood (Cornus f l o r i d a ) . B ecause  many o f  th e  w h ite  oaks w ere t a l l e r  

th a n  th e  dogw oods, th e  t r e e  s t r a t a  had a com plex, th r e e - la y e r e d  

n a t u r e .  The d e n s i ty  o f  th e  u n d e r s to ry  and canopy t r e e s  com bined 

was 364 t r e e s  p e r  a c r e .  The canopy t r e e s ,  5 in c h e s  dbh and o v e r ,  

had a  d e n s i ty  o f  123 t r e e s  p e r  a c r e .  The u n d e rs to ry  t r e e s ,  1 .5 -  

4 .9 9  in c h e s  d b h , had a  d e n s i ty  o f  241 t r e e s  p e r a c re  (T a b le s  1 ,  2 

and 3 ) .

The d e n s i t i e s  o f  th e  low  d e n s i ty  s p e c ie s  from  th e  t o t a l  co u n t 

w ere as fo llo w s : w ild  b la c k  c h e r ry  (P runus s e r o t in a )  0 .9  p e r  a c r e ,

shadbush  (A m elanchier c a n a d e n s is ) 0 .4  p e r  a c r e ,  and w h ite  p in e  

(P in u s  s tro b u s )  2 .1  p e r a c r e .  T hese d e n s i t i e s  r e p r e s e n t  t r e e s  1 .5  

in c h e s  dbh and o v e r .  Most o f  th e  w h ite  p in e s  o c c u rre d  on th e  

w e s te rn  edge o f  th e  t r a c t  n e a r  th e  ro ad  (P ig .  1 ) .  Some o f  th e  p in e s  

w ere p ro b ab ly  p la n te d ,  a lth o u g h  some may have seeded  from  a  sm a ll

9
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group  o f  w h ite  p in e s  a c ro ss  th e  road o r  f r o a  th e  two la rg e  (canopy) 

p in e s  on th e  a r e a .

The shrubby  and herbaceous v e g e ta t io n  ( l e s s  th a n  2 f e e t  h ig h ) 

c o n s is te d  p r im a r i ly  o f  C arex p e n n sy lv a n ic a , S a s s a f r a s  a lb ld u n  and 

V acc in iu n  s p p . (T ab le  4 ) .  S a ila x  r o t u n d i f o l i a , g r e e n b r ic r ,  was 

found in  p a tc h e s ,  p a r t i c u l a r l y  n ear th e  road  and along  an o ld  

lo g g in g  t r a i l  ( P ig .  1 ) .  A p a tc h  o f  w itc h -h a z e l  ( Ham anclis 

v i r g i n ia n a ) was lo c a te d  n ear B -4 . A nother low  d e n s i ty  p la n t 

s c a t t e r e d  th ro u g h  th e  f o r e s t  was New J e r s e y  t e a  (C eanothus 

am erican a ) . T ick  t r e e - f o i l  (Desmodium n u d iflo rm n  and o th e r  s p e c ie s )  

was a ls o  found i n  p a tc h e s  on th e  t r a c t .

A sp e c tio n  i n  th e  oak f o r e s t  was r a d i c a l l y  d i f f e r e n t  from th a t  

o f  more raesic  f o r e s t s .  S p ring  f lo w e rs  w hich a re  abundant in  m esic 

f o r e s t s  w ere a b se n t in  th e  x e r ic  oak f o r e s t .  T h is  i s  in  agreem ent 

w ith  th e  f in d in g s  o f  C u r t i s  (1959) f o r  W isconsin  oak f o r e s t s .  Most 

o f  th e  f lo w e rs  bloom ing in  th e  oak f o r e s t  w ere summer f lo w e rin g  n™1 

seem to  have p r a i r i e  o r  open c o u n try  a f f i n i t i e s .  Such p la n ts  w ere 

A n te n n a r ia  p l a n t a g i n i f o l i a , E uphorb ia  c o r o l l a t a , Lupinus p e re n n is  

Rubus h i s p id a , P o t e n t i l l a  r e c t a , C eanothus a m erican a , and H e lia n th u s  

d i v a r i c a t u s .  T hese s p e c ie s  a re  p ro b ab ly  a b le  to  l i v e  in  th e s e  

f o r e s t s  b eca u se  o f  th e  la te n e s s  o f  l e a f in g  o f  th e  t r e e s  and th e  

r e l a t i v e l y  open canopy.

Most oak  f o r e s t  p la n ts  bloomed about th e  same tim e each y e a r .

The e x c e p tio n s  w ere e a r ly  b loom ers l i k e  th e  sedge which seemed to  

f l u c t u a t e  a c c o rd in g  to  th e  w e a th e r . A f te r  th e  m idd le  o f  May th e
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f lu c tu a tio n .?  in  y e a r ly  f lo w e r in g  t in e a  d im in is h e d , A s p e c ie s  

/ lo w e rin g  a f t e r  June f i r s t  te n d ed  to  bloom w ith in  a week o f  th e  

d a te  o f  th e  p re v io u s  year (T a b le  5 ) .

The t i n e  o f  appearance  o f  le a v e s  seemed more v a r ia b le  th an  

tim e o f  f lo w e r in g . E a r ly - le a f in g  t r e e s  such as c h e r r y ,  dogwood 

and shadbush  f lu c tu a te d  a c c o rd in g  to  th e  w eather d u r in g  th e  e a r ly  

s p r in g ,  fiow cver, a f t e r  aid-M ay each p la n t  s p e c ie s  le a fe d  o u t abou t 

th e  same d a te  each  year (v a ry in g  l e s s  than  a w eek ). T h is  in c lu d e d  

th e  two oak  s p e c ie s .  New J e r s e y  t e a  le a f e d  o u t j u s t  b e fo re  th e  

oaks b u t k e p t i t s  le a v e s  lo n g  a f t e r  th e  oaks had l o s t  most o f  t h e i r  

le a v e s  in  th e  autumn (P ig .  2 ) .

The canopy t r e e s  s t a r t e d  l e a f in g  in  mid-May b u t th e  canopy was 

n o t co m p le te  u n t i l  e a r ly  J u n e . In  1968, th e  b la c k  oak le a v e s  were 

b e in g  e a te n  by le p id o p te ra n  la r v a e  b e fo re  th e s e  le a v e s  were 

c o m p le te ly  grow n, le a v in g  o p en in g s  in  th e  canopy . The u n d e rs to ry  

t r e e s  w ere f u l l y  le a f e d  by mid J u n e . Bracken f e r n  f id d le h e a d s  

appea red  i n  mid-May and w ere f u l l y  grown by m id -Ju n e .

T hrough much o f  June th e  le p id o p te ra n  la r v a e  were so abundant 

t h a t  t h e i r  d ro p p in g s  sounded l i k e  r a in  s t r i k i n g  th e  f o r e s t  f l o o r .

L ea f r o l l e r s  w ere a lre a d y  p r e s e n t  in  th e  w itc h -h a z e l  in  e a r ly  June 

j u s t  a f t e r  th e  le a v e s  were f u l l y  d e v e lo p e d . T en t c a t e r p i l l a r s  

w ere p r e s e n t  on th e  c h e r r i e s  b e fo re  th e y  had f u l l y  l e a f e d .  C a rab id  

b e e t l e s  w ere v e ry  common i n  m id -Ju n e .

W hite oak  aco rn s  f e l l  from  th e  t r e e s  in  e a r l y  S ep tem ber.

Desmodium f r u i t s  ap p eared  m a tu re  by m id-August and by l a t e  A ugust
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th e  dogwood f r u i t s  w ere tu rn in g  r e d .  B lu e b e r r ie s  w ere r i p e  and 

d is a p p e a re d  r a p id ly  in  e a r ly  J u ly .

S a s s a f r a s  and dogwood le a v e s  changed c o lo r  i n  e a r ly  O ctober 

and by m id -O ctober th e s e  s p e c ie s  p lu s  c h e r r y ,  shadbush  and maple 

had l o s t  t h e i r  l e a v e s .  The oak le a v e s  s t a r t e d  tu r n in g  brown in  

e a r ly  O ctober and by l a t e  O ctober th e  t r e e s  had l o s t  two t h i r d s  o f  

t h e i r  l e a v e s .  By mid-November th e  oaks had l o s t  m ost o f  t h e i r  le a v e s .

The pH o f  th e  s o i l  (d e te rm in e d  c o l o r i m e t r i c a l ly )  in  th e  oak 

f o r e s t  was a c id ic  and ranged  from  4 .5  to  5 .0 .  The s o i l  was sand  w ith  

abou t one in c h  o f  A h o r iz o n . The p a re n t m a te r ia l  was d e p o s ite d  

d u r in g  a g l a c i a l  h ig h w a te r  s ta g e  o f  Lake M ichigan (M a rtin , 1 9 5 5 ).
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T ab le  1 . C h a r a c t e r i s t i c s  o f  b o th canopy and u n d e r s to ry t r e e s o f th e  oak f o r e s t .

C h a r a c t e r i s t i c s  Q uercus v e lu t in a Q. a lb a Cornus P inus S a s s a f r a s A cer P runus

D e n s ity  in  t r e e s 106.9 2 1 4 .6 24.1 10.1 1 .9 4 .1 1 .9
p e r  a c re

B asa l a re a  in 7 0 .9 2 2 .2 0 .7 0 .4 + 0 .1 +
f t V a c r e

P e rc e n t freq u en cy 7 0 .0 9 0 .0 16.7 6 .7 1 .8 + +

R e la t iv e  d e n s i ty 2 9 .4 5 7 .0 6 .6 2 .8 0 .5 1 .1 0. 5

R e la t iv e  dom inance 7 5 .0 23.7 0 .7 0 .4 + 0 .1 +

R e la t iv e  freq u en cy 37 .5 4 8 .2 8 .9 3 .6 1 .8 + +

Im p o rtan ce  v a lu e s 141 .9 130 .9 16 .2 6 .8 2 .3 1 .2 0 .5

+ was l e s s  th a n  0 .1

co
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T ab le  2 .  C h a r a c t e r i s t i c s  o f  th e  canopy t r e e s  o f  an oak f o r e s t  
u s in g  th e  p o in t - c e n te r e d  q u a r te r  m ethod.

C h a r a c te r i s t i c s Q uercus v e lu t in a 2* a lb a

D e n s ity  in  t r e e s 88.8 3 3 .7p e r  a c re

B asa l a r e a  in  
f e e t 2/ a c r e 6 9 .3 1 5 .5

P e rc e n t freq u en cy 96 .7 6 6 .7

R e la t iv e  d e n s i ty 7 2 .5 2 7 .5

R e la tiv e  dom inance 81 .7 1 8 .3

R e la t iv e  freq u en cy 5 9 .2 4 0 .8

Im portance v a lu e s 213 .4 8 6 .6

A verage dbh in  
in c h e s 1 2 .0 9 .2
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T ab le  3. C h a r a c t e r i s t i c s  o f  th e  u n d e r s to ry  t r e e s  o f  an oak f o r e s t .

C h a r a c t e r i s t i c s Q uercus v e l u t in a  Q. a lb a Cornus PinuB S a s s a f r a s Acer Prunus

D e n s ity  in  t r e e s  
p e r  a c re

18.1 180 .9 29.1 10. t 1 .9 9.1 1 .9

Basa^ a re a  in  
f t  / a c r e

0 .9 6 .7 0 .7 0 .9 ♦ 0.1 4-

P e rc e n t freq u en cy 13 .3 99 .7 26.7 1 0 .0 3 .3 6.7 3 .3

R e la t iv e  d e n s i ty 7 .5 7 5 .0 1 0 .0 9 .2 0 .8 1.7 0 .8

R e la t iv e  dominance 10.2 76.1 8 .0 9 .5 ♦ 1.1 ♦

R e la t iv e  freq u en cy 8 .2 61 .2 16 .9 6.1 2 .0 9 .1 2 .0

Im p o rtan ce  v a lu e s 25 .9 212.3 3 9 .9 1 9 .8 2 .8 6 .9 2 .8

A verage dbh in  in ch es 3 .0 2 .6 2 .3 2 .6 1 .6 2.1 1 .9

+ was l e s s  th a n  0 .1
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T ab ic  4 . The shrubby  and h e rb aceo u s  v e g e ta t io n  in  th e  oak f o r e s t  
t r a c t .  Only v e g e ta t io n  l e s s  th a n  two f e e t  h ig h  i s  
in c lu d e d . The aam ple c o n s is te d  o f  15 o n c - a i la c r e  
Q u ad ra ts .

S p ec ies P e rc e n t
Frequency

D en sity  
i n d . / a i l a c r e  r e l a t i v e

C ares  p e n n sy lv a n ic a 9 3 .3 47 .7 49.9
S a s s a f r a s  a lb id u a 8 6 .7 10.3 1 0 .8
V acc in iu a  sp p . 8 0 .0 8 .0 8 .4
Quercus v e lu t in a 7 3 .3 2 .5 2 .6
S a i l a c in a  s t e l l a t a 6 6 .7 1 .8 1 .9
Desaoditna nud iflo rum 5 3 .3 13.9 1 4 .5
Rubus h is p id a 53 .3 1 .3 1 .3
Q uercus a lb a 4 6 .7 1 .4 1 .5
Rosa a p p . 4 0 .0 1 .3 1 .3
Cornus f l o r i d a 2 6 .7 2 .6 2 .7
6 a u l th e r i a  procutnbens 2 0 .0 2 .2 2 .3
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T ab le  5 .  I n i t i a l  f lo w e r in g  tim e s  f o r  v a r io u s  p la n t  s p e c ie s  i n  th e  
oak  f o r e s t .  The months a re  d iv id e d  in to  3 p a r t s ;  e a r l y ,  
mid and l a t e .

P e r io d P la n t  s p e c ie s

E a r ly  A p r i l C arex  p e n n sy lv a n ic a
M id -A p ril Acer rubrum
L a te  A p r i l A m elanchier c a n a d e n sis
E a r ly  May V accinium  s p p .

A n te n h a r ia  p l a n t a g i n i f o l i a
V io la  f im b r ia tu l a
q u ercu s v e l u t in a

Mid-May Cornus f l o r i d a
P e d ic u la r ! a  c a n a d e n s is

L a te  May Lupinus g e re n n is
Comandra u m b e lla ta

E a r ly  June P runus s e r o t i n a
Rubus h i s p id a  
Viburnum a c e r ifo l iu ro  
P o t e n t i l l a  r e c t a  
S t ip a  av en acea  
S m il ic in a  s t e l l a t a

L a te  June A sc le p ia s  e x a l t a t a
Rosa s p p .

E a r ly  J u ly C eanothus am ericana
C h im aph ila  u m b e lla ta

M id -Ju ly P y ro la  s p .
E uphorb ia  c o r o l l a t a

L a te  J u ly Desmodium n u d i f lo r a
G a u l th e r ia  procum bens

M id-A ugust H e lia n th u s  d iv a r i c a tu s
S o lid ag o  c a e s i a

L a te  A ugust M onotropa u n i f l o r a
M onotropa h y p o p ith y s

E a r ly  November Hamamelis v i r g i n ia n a
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P ig .  2 . Oak f o r e s t  l e a f  a s p e c t io n  showing th e  tim e  and e x te n t o f  
l e a f  c o v e ra g e . D o tte d  l i n e s  i n d i c a t e  v a r i a b i l i t y  in  
l e a f i n g  tim e s .

A pr. May June J u ly  Aug. S e p t. O c t. Nov. 

! i w ild  b la c k  c h e r ry  |

f lo w e r in g  dogwood

shadbtish

New J e r s e y  t e a

re d  m aple

b la c k  oak

w itc h  h a z e l

w h ite  oak
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BREEDING POPULATIONS

In  g e n e r a l ,  th e  p o p u la t io n  e s t im a te s  were o b ta in e d  by summing 

th e  number o f  t e r r i t o r i e s  and f r a c t i o n s  o f  t e r r i t o r i e s  on th e  t r a c t .  

S ix te e n  s p e c ie s  w ere in c lu d e d  in  t h i s  m ethod. P o p u la t io n s  o f  

s p e c ie s  w hich had no d e f i n i t e  t e r r i t o r i a l  song w ere e s tim a te d  in  

an analogous f a s h io n  by e s t a b l i s h in g  th e  a re a  o v er w hich th e  m ale 

h a b i tu a l l y  ra n g e d . In c lu d e d  w ere g r e a t  c r e s te d  f ly c a tc h e r  (weep 

s o n g ) ; brow n-headed cow bird  ( c o n c e n tra t io n s  o f  b i r d s ) ;  h a i ry  and 

downy w oodpeckers (p re se n c e  o f  m ale and e s p e c i a l l y  fem a le  i n  an 

a r e a ) ; b lu e  ja y  ( n e s t s ) .

D e n s i t ie s  from  th e  1967 b re e d in g  seaso n  as  g iv e n  i n  T ab le  6 

a re  th e  peak  p o p u la t io n s  f o r  s p e c ie s  which d is p la y e d  f l u c t u a t i o n s  

in  p o p u la tio n  s i z e .  The maximum p o p u la tio n  f o r  a tw o-w eek p e r io d  

(T ab le  7) was u sed  f o r  th e  w hole b re e d in g  s e a s o n . D e n s i t i e s  from  

1966 and 1968 r e f l e c t  s e a s o n a l  p o p u la tio n s  d is r e g a r d in g  any 

t e r r i t o r i a l  f l u c t u a t i o n s .

A l a r g e  d ro p  i n  b re e d in g  p o p u la tio n s  o c c u rre d  in  b la ck -cap p ed  

ch ic k a d e e s  from  1967 to  1968 (T ab le  6 ) .  T here  was no ap p a re n t 

re a s o n  f o r  t h i s  d ro p .  A no ther phenomenon n o tic e d  was f l u c t u a t i o n s  

in  th e  s i z e s  o f  c h ic k a d e e  t e r r i t o r i e s  d u rin g  th e  b re e d in g  seaso n  

( S te f a n s k i ,  1967 and p e r s o n a l  o b s e rv a tio n s  d u r in g  th e  e x te n s iv e  

c e n su s in g  in  1 9 6 7 ) . T e r r i t o r i e s  w ere a p p a re n t d u r in g  A p r i l  and 

May. L a te r  d u r in g  n e s t i n g ,  th e  m ales w ere s i l e n t  and s e c r e t i v e .

In  J u ly ,  when th e r e  w ere fa m ily  groups fo ra g in g  to g e th e r ,  a c t i v i t y

19
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in c re a s e d  and sem blances o f  t e r r i t o r i e s  co u ld  once ag a in  be 

d e te rm in e d .

O venb ird  t e r r i t o r i e s  s h i f t e d  trem endously  d u r in g  th e  e a r ly  

p a r t  o f  th e  b re e d in g  season  (S te n g e r  and F a l l s ,  1959, and p e rs o n a l 

o b s e r v a t i o n s ) . One d i f f i c u l t y  en co u n te red  was o v e n b ird s  fo llo w in g  

th e  cen su s  ta k e r  and s in g in g  from  p e rc h e s  th a t  w ere co n s id e re d  

o u ts id e  i t s  t e r r i t o r y .

S te n g e r  (1958) s ta t e d  t h a t  o v e n b ird  t e r r i t o r i e s  become la r g e r  

w ith  in c r e a s in g  d e n s i ty  o f  th e  can o p y . The oak f o r e s t  i s  open 

com pared t o  more m esic f o r e s t s  ( e . g .  m a p le ) , b u t th e  t e r r i t o r i e s  

ap p ea red  t o  be n e a r ly  as l a r g e .  T e r r i to r y  s i z e  i n  maple f o r e s t ,  

c a l c u la te d  by S te n g e r , was 3 .2  a c r e s .  Most o f  th e  t e r r i t o r i e s  in  

th e  oak  f o r e s t  w ere a t  l e a s t  t h a t  l a r g e .  Food a v a i l a b i l i t y  i s  

a lso  a  f a c t o r  and cou ld  have been  in f lu e n c in g  t e r r i t o r y  s iz e  more 

th a n  canopy c o v e r .

The re d -e y e d  v ire o s  appeared  to  s e l e c t  th e  s o u th  h a l f  o f  th e  

t r a c t  f o r  t h e i r  b re e d in g  t e r r i t o r i e s .  E a rly  i n  th e  seaso n  th e re  

w ere re d -e y e d  v ir e o  m ales s in g in g  on th e  n o r th  h a l f  o f  th e  t r a c t ,  

b u t th e y  v a c a te d  t h a t  a re a  w ith in  a few  w eeks. Bond (1957) s t a t e d  

t h a t  th e  re d -e y e d  v ire o s  in c re a s e d  in  abundance and in  im portance  

w ith  a  m ore m esic s e r a i  s ta g e  and t h a t  th e y  p r e f e r r e d  more m esic 

s ta n d s  w i th in  a  f o r e s t .  N o th ing  in  t h i s  s o u th e rn  p a r t  o f  th e  t r a c t  

ap p ea red  to  make i t  more m esic  th a n  th e  n o r th e rn  p a r t .  S ou thern  

(1958) l i s t e d  some n ic h e  re q u ire m e n ts  f o r  th e  v i r e o s .  They p r e f e r  

an  open d e c id u o u s  woods w ith  s e v e r a l  t a l l  t r e e s ,  s c a t t e r e d  c l u s t e r s
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o f  S a p lin g s ,  sm a ll open ings w ith in  th e  woods, lo o s e  f ib r o u s  bark  

fo r  n e s t s ,  and a su p p ly  o f  la r v a e  fo r  fo o d . To human e y e s ,  a l l  o f  

th e s e  re q u ire m e n ts  w ere a v a i la b le  in  e i t h e r  p a r t  o f  th e  t r a c t ;  

th e r e f o r e ,  no c o n c lu s io n s  were drawn fo r  th e  o b se rv ed  d i s t r i b u t i o n .

Bond (1 9 5 ?) found th a t  downy woodpeckers w ere f i v e  tim e s  more 

numerous in  x e r i c  s ta n d s  th an  w ere h a iry  w oodpeckers. Our d a ta  

f a i l e d  to  show such  a r e l a t i o n s h i p .  Downy w oodpeckers w ere l e s s  

th a n  tw ic e  as numerous as h a i r y  woodpeckers (T ab le  6 ) .

A ccord ing  to  Bond (1957 ); s c a r l e t  ta n a g e r s ,  r o s e - b r e a s te d  

g ro sb e a k s , b la c k -c a p p e d  c h ic k a d e e s , b lu e  ja y s ,  downy w oodpeckers 

and y e l lo w -b i l l e d  cuckoos were s p e c ie s  l i v in g  in  x e r i c  f o r e s t s  o f  

W isco n sin . H is x e r i c  com m unities ranged from  500 to  1000 on th e  

continuum  s c a l e  dev elo p ed  by C u r t i s  and M cIntosh (1951) in  t h e i r  

s tu d y  o f  W isconsin  f o r e s t s .  The A lleg an  f o r e s t  t r a c t  would have 

an in d ex  v a lu e  o f  790 on th e  W isconsin  con tinuum . S c a r l e t  ta n a g e rs  

and r o s e - b r e a s te d  g ro sb eak s w ere th e  m ost abundant s p e c ie s  on th e  

t r a c t .  T here  w ere a t  l e a s t  11 t e r r i t o r i a l  m ale g ro sb eak s  w ith  

t e r r i t o r i e s  o r  p a r t s  th e r e o f  on th e  t r a c t  in  1967. In  1968 th e r e  

w ere 7 m ales p r e s e n t .

Those s p e c ie s  f o r  which oak f o r e s t  was m a rg in a l b re e d in g  

h a b i t a t  e x h ib i te d  la r g e  y e a r ly  p o p u la tio n  f l u c t u a t i o n s .  B lu e -g ra y  

g n a tc a tc h e r s  and y e l lo w - th ro a te d  v ir e o s  a re  in te rm e d ia te  f o r e s t  

b i r d s  (Bond, 1957) which n e s te d  on th e  oak f o r e s t  t r a c t .  P robab ly  

th e  h a b i t a t  was n o t o p tim a l f o r  b re e d in g , b u t c o u ld  be  u t i l i z e d  w ith  

some m easure o f  s u c c e s s .  In  th e  1968 b re e d in g  se a so n  th e  g n a t-

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



2 2

c a tc h e r s  s u c c e s s f u l ly  r a i s e d  young. The y e l lo w - th ro a te d  v ir e o s  

r a i s e d  a  cow bird  in  1967 and th e y  were n o t s e e n  o f te n  enough to  

d e te rm in e  b re e d in g  s u c c e s s  in  th e  1968 s e a s o n . I t  appeared  th a t  

l a r g e  o ak s w ere n o t s u i t a b l e  f o r  w h ip -p o o r-w ill b re e d in g  e i t h e r .

In  1968 a n e s t  was found a c ro s s  th e  road  in  an o ld  f i e l d  n e a r  some 

t r e e s .  In  1967 some f r i n g e s  o f  w h ip -p o o r-w ill t e r r i t o r i e s  were 

p r e s e n t  on th e  t r a c t .  T u f te d  t i tm ic e  p o p u la tio n s  a ls o  f l u c t u a t e  

p o s s ib ly  becau se  th e y  a re  a t  th e  n o r th e rn  l i m i t  o f  t h e i r  p r e s e n t  

r a n g e .

V is i to r s  a re  a  segm ent o f  th e  p o p u la tio n  in c lu d in g  l a t e  

m ig ra n ts ;  r e s id e n t s  o f  n ea rb y  a r e a s ;  unm ated, s u rp lu s  m a les ; b i r d s  

w andering  about b e fo re  o r  a f t e r  n e s t in g  o r  a f t e r  n e s t  f a i l u r e ;  and 

w andering  young b ir d s  o f  t h a t  b re e d in g  s e a s o n . In c lu d e d  as 

v i s i t o r s  w ere S w a in so n 's  th ru s h  ( l a t e  m ig ra n t) ,  ced a r waxwing 

( l a t e  m ig ran t f e e d in g  on w in te rg re e n  b e r r i e s ) ,  red -h ead e d  woodpecker 

( e a r ly  s p r in g  v i s i t o r ) ,  c h ip p in g  sp arro w , f i e l d  sp a rro w , c a t b i r d ,  

c a r d in a l  ( s p e c ie s  found  around  th e  edge o f  th e  f o r e s t  and 

o c c a s io n a l ly  w andering  in t o  th e  w oods), red -w inged  b la c k b ird  

( i n h a b i t s  sm a ll bog o f f  NE c o rn e r  o f  p l o t ) ,  and Am erican r e d s t a r t ,  

w a rb lin g  v i r e o ,  A cad ian  f l y c a t c h e r ,  l e a s t  f ly c a tc h e r  ( n e s t  i n  

nea rb y  m esic  f o r e s t s ) .  We a l s o  re c o rd e d  wood ducks on th e  t r a c t  

i n  Ju n e  o f  1967 and 1968 . As f a r  as c o u ld  be d e te rm in e d , th e y  d id  

n o t n e s t  i n  th e  a r e a .  The wood ducks cou ld  have been  a t t r a c t e d  by 

s ta n d in g  w a te r  i n  a pond (w hich l a t e r  d r ie d  up) o f f  th e  NE c o rn e r  

o f  th e  t r a c t .  Wood th ru s h e s  w ere found on th e  a r e a  each  y e a r  f o r
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a few  weeks i n  J u l y .  They p ro b a b ly  d id  n o t n e s t  o r  h av e  t e r r i t o r i e s  

on th e  t r a c t  d u r in g  1966 and 1968. D uring  1967, fo u r  f l e d g l in g s  

w ere se e n  b e in g  fe d  by an a d u l t  on A ugust 4 . P r io r  t o  t h i s  a male 

had been  h e a rd  s in g in g  on s e v e ra l  c e n su se s  s in c e  J u ly  5 . T h is  

in d ic a te d  a  p ro b a b le  t e r r i t o r y  on th e  t r a c t  d u r in g  1967 .

P o p u la t io n  f lu c t u a t i o n s  d u r in g  th e  b re e d in g  s e a s o n  w ere n o t 

v e ry  ex trem e (T a b le  7 ) .  P o p u la tio n s  began d e c l in in g  a f t e r  th e  

i n i t i a l  peak a t  th e  b eg in n in g  o f  th e  b re e d in g  s e a s o n .  E a s te rn  wood 

pewee and s c a r l e t  ta n a g e r  p o p u la tio n s  were th e  m ost c o n s ta n t  o f  

any b i r d  p o p u la t io n s  th ro u g h  th e  s p r in g  and summer. The re d -e y e d  

v ir e o  p o p u la t io n  d ro p  d u r in g  m id -Ju n e  and e a r ly  J u ly  was p ro b ab ly  

c au sed  by v i r e o  m ales le a v in g  th e  n o r th e rn  h a l f  o f  th e  t r a c t  as 

d is c u s s e d  e a r l i e r .  The d e p a r tu re  o f  th e  oak f o r e s t  s p e c ie s  ( e .g .  

o v e n b ird )  e a r l y  in  th e  seaso n  may in d i c a t e  n e s t  f a i l u r e  and no 

r e n e s t i n g .  The m ale seemed to  v a c a te  t h e i r  t e r r i t o r i e s .

A f te r  b re e d in g  was o v e r ,  m ost o f  th e  summer r e s i d e n t s  seemed 

to  d is a p p e a r ,  w ith  a few  l a t e  n e s t in g  o r  r e n e s t in g  b i r d s  rem a in in g .

I t  was th o u g h t t h a t  many le a v e  th e  oak  f o r e s t  b e fo re  th e y  m o lt .

The f o r e s t  i s  d e v o id  o f  b ird  songs by A ugust e x ce p t f o r  th e  

o c c a s io n a l  c a l l  o f  a wood pew ee. However, upon v i s i t i n g  a nearb y  

la k e  su rro u n d ed  by more m esic oak f o r e s t ,  a d i f f e r e n t  s i t u a t i o n  

was a p p a re n t .  The same b i r d  s p e c ie s  which had d e p a r te d  from  o r 

w ere s i l e n t  i n  th e  up land  f o r e s t  w ere s in g in g  as  i f  i t  w ere e a r l i e r  

i n  th e  b re e d in g  s e a s o n .

O venb irds w ere th e  f i r s t  s p e c ie s  to  le a v e  th e  oak f o r e s t  a f t e r
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b re e d in g . E xam ination  o f  s k in s  a t  th e  U n iv e rs i ty  o f  M ichigan 

Museum o f  Zoology in d ic a te d  t h a t  o v e n b ird s  m olt in  l a t e  J u ly .

By l a t e  J u ly  no o v en b ird s  w ere se e n  o r  h ea rd  on th e  t r a c t .  Some 

o v e n b ird s  w ere seen  l a t e r  i n  S ep tem ber, b u t th e y  w ere p ro b ab ly  

m ig ra n ts  from  f a r t h e r  n o r th .  S to d d ard  and N o rr is  (1967) found 

dead o v e n b ird s  around a  TV tow er d u r in g  August i n  F lo r id a ,  a lth o u g h  

th e  peak  k i l l  was i n  e a r ly  O c to b e r . T h is  p ro b ab ly  in d ic a te s  t h a t  

m ig ra tio n  was ta k in g  p la c e  as e a r ly  as  A ugust, inasm uch a s  o v en b ird s  

a re  n o t known to  b reed  f u r th e r  s o u th  th a n  n o r th e rn  G eo rg ia .

The l a s t  summer r e s id e n t s  to  le a v e  th e  oak f o r e s t  were th e  

e a s te r n  wood pew ees. They w ere p r e s e n t  u n t i l  th e  l a s t  p a r t  o f  

S ep tem ber.

D e n s i t ie s  o f  b i r d  p o p u la tio n s  a r e  rem arkab ly  d i f f e r e n t  betw een 

open f o r e s t s  (oak) and d en se  f o r e s t s  ( f i r - s p r u c e ) .  The number o f  

t e r r i t o r i a l  m ales a t  A lleg an  p e r  100 a c re s  was 178 in  1966, 266 in  

1967 , and 153 i n  1968. A ccord ing  to  Udvardy (1 9 5 7 ), d e n s i t i e s  o f  

abou t 200 p a i r s  p e r 100 a c re s  can  be ex p ec ted  i n  d ec id u o u s f o r e s t s  

h av in g  21 b re e d in g  s p e c ie s .  S tew art and A ld ric h  (1952) found from  

323 to  370 b ir d  p a i r s  p e r  100 a c re s  i n  a f i r - s p r u c e  f o r e s t .  T h is  

i s  o v e r  one b i r d  p e r  a c re  more th a n  i n  oak f o r e s t s .  In  W arren Woods, 

a beech-m aple  f o r e s t ,  th e re  w ere ab o u t 45 red -ey ed  v ir e o  s in g in g  

m ales p e r  100 a c re s  (p e rs o n a l com m unication from  Ray Adams) as 

com pared to  15 m ales p e r  100 a c re s  i n  th e  oak f o r e s t .

U n d ers to ry  s tra tu m  and canopy a r e  v e ry  th ic k  i n  b o th  f i r - s p r u c e  

and beech-m ap le  f o r e s t s .  The oak f o r e s t  u n d e rs to ry  s tra tu m  i s  q u i te
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s p a r s e  and th e  canopy open . P erhaps v is u a l  d i s ta n c e  i s  a f a c to r  

in  r e g u la t in g  p o p u la tio n  d e n s i t i e s  o f  b i r d s .  B ird s  in  den se  f o r e s t s  

may r e ly  more on sound to  lo c a te  o th e r  in d iv id u a l s  and l e s s  on 

s ig h t  when d e fe n d in g  a t e r r i t o r y .  T h is  m ight p e rm it h ig h e r  d e n s i t i e s  

and s m a lle r  t e r r i t o r i e s  in  dense f o r e s t s  w here v i s io n  i s  l i m i t e d .

A nother f a c t o r  a f f e c t in g  d e n s i ty  e s t im a te s  was th e  ce n su s in g  

te c h n iq u e . The 1967 e s tim a te s  ( th e  y ear th e  t r a c t  was th e  most 

in t e n s iv e ly  c e n su se d )  were a lm ost 20 b i r d s  h ig h e r  th a n  e i t h e r  1966 

o r  1968 e s t im a te s  f o r  18 .4  a c r e s .  In  o rd e r  to  o b ta in  an e q u a ta b le  

p o p u la tio n  e s t im a te  based  on a low er number o f  c e n s u s e s ,  one census 

p e r  week was e x t r a c te d  ou t o f  th e  1967 b re e d in g  se a so n  d a ta  and 

t h i s  rew orked d a t a ,  f o r  r o s e -b re a s te d  g ro sb eak s  and s c a r l e t  ta n a g e r s ,  

was p re s e n te d  to  a n o th e r  o b se rv e r  e x p e rie n c e d  in  th e  m ethods u s e d .

H is e s t im a te s  from  th e s e  d a ta  w ere low er th a n  th e  peak numbers 

based  on th e  more in te n s iv e  ce n su s in g  and com parab le  to  th e  f ig u r e s  

o b ta in e d  i n  1966 and 1968. I t  ap p ea rs  t h a t  more cen su ses  im prove 

th e  p r o b a b i l i t y  o f  f in d in g  b i r d s  o th e rw is e  m issed  o r  lumped w ith  

o th e r  b i r d  t e r r i t o r i e s .  T h e re fo re , ou r p o p u la t io n  e s t im a te s  based  

on a  sm a ll number o f  censu ses  te n d ed  to  be low .

T here  was a f l u c t u a t i o n  in  many o f  th e  f o r e s t  s p e c ie s  

p o p u la tio n s  from  y e a r  to  y e a r .  Brewer (1963b) s t a t e d  th a t  

p o p u la tio n s  seem to  be  l e a s t  v a r ia b le  i n  v e g e ta t io n  which i s  m ost 

n e a r ly  optimum f o r  each  s p e c ie s .  High d e n s i ty  b i r d  s p e c ie s  i n  th e  

oak f o r e s t  su ch  a s  ta n a g e rs  and g rosbeaks had s m a l le r  u n u t i l i z e d  

a re a  w ith in  t h e i r  t e r r i t o r i e s  and betw een t h e i r  t e r r i t o r i e s
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{see OcSua and Kuenslrr . m j . ,  o» t tr*  of t e m t o r i e * ) .

This muf ©how that bird species  of  aerie forest© l iv in g  in eptimas 

habitat can u t i l i s e  mt*  eowplefei*' the gtea and energy avai lab le  

than can aea ic  or intermediate forest  s p e c ie s ,  low dcnsi ty b irds ,  

such as yellow-throated vireo* *»** ovenbirds,  have large areas o f  

u n ut i l i sed  space between their  t e r r i t o r i e s .
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T ab le  6 . The number o f  t e r r i t o r i a l  m ales i n  th e  A lle g an  oak 
f o r e s t  t r a c t  o f  1 8 .4  a c re s  d u r in g  b re e d in g  se a so n .

S p ec ies 1966
Year
1967 1968

Aood duck 0 + +
Y e llo w -b il le d  cuckoo 1 .5 2 .1 1 .4
W h ip -p o o r-w ill nc 0 .2 0
Y e llo w -sh a fte d  f l i c k e r 0 .7 0 .8 1 .0
Downy w oodpecker + 1 .4 1 .0
H airy  w oodpecker 0 .8 1 .0 0 .7
R e d -b e l l ie d  w oodpecker 0 .8 0 .5 +
G rea t c r e s te d  f ly c a tc h e r 1 .9 2 .0 1 .1
E a s te rn  wood pewee 2 .8 3 .8 2 .8
B lue ja y 1 .8 1 .0 1 .0
B lack -cap p ed  ch ick ad ee 4 .0 4 .0 0 .8
T u f te d  t i tm o u s e 1 .2 2 .0 0 .6
W h ite -b re a s te d  n u th a tc h 2 .1 2 .4 1 .8
Robin + 1 .5 0 .7
Wood th r u s h + 0 .4 +
B lu e -g ra y  g n a tc a tc h e r 0 0 0 .7
Y e llo w -th ro a te d  v ire o 0 1 .0 0 .1
Bed-eyed v ir e o 2 .7 4 .6 3 .5
O venbird 1 .4 2 .5 0 .9
Brow n-headed cow bird 1 .3 1 .0 1 .0
B a ltim o re  o r i o l e 1 .7 2 .2 1 .0
S c a r le t  t& nager 4 .6 7 .4 3 .8
R o se -b re a s te d  g rosbeak 4 .1 7 .5 4 .4

T o ta ls 32 .7 4 9 .3 28.3

nc— n o t cen su sed  
+— p r e s e n t  on t r a c t
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T ab le  7 . P o p u la tio n  f l u c t u a t i o n s  f o r  v a r io u s  oak f o r e s t  s p e c ie s  
d u r in g  th e  b re e d in g  seaso n  o f  1967.

_ Two week p e r io d s  s t a r t i n g  May 1 5 , 1967
^  1 2 3 4 5 6 7 8 9

G rea t c r e s te d  
f ly c a tc h e r

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

E a s te rn  wood 
pewee 1 .4 3 .7 3 .8 3 .7 3 .6 3 .1 2 2 .6 ( 1 .8 ) ( 1 .0 )

Y e llo w -th ro a te d
v ir e o 1 .6 3 1 .0 0 .8 0 .4 0 .4 0 .1 0 0 0

Red-eyed
v ir e o 0 .5 4 .6 ( 1 .8 ) ( 1 .0 ) 3 .1 2 .0 3 .1 1 .0  0

O venbird 2 .5 2 .3 2 .3 1 .4 1 .0 0 0 0 0

S c a r le t
ta n a g e r 6 .6 4 .4 4 7 .0 6 .5 7 .4 7 .1 4 .7 <2 0 ) ( 0 .5 )

R o se -b re a s te d
gro sb eak 7 .5 6 .9 6 .6 5 .4 4 .1 3 .9 0 0 0

T o ta l  f o r  a l l  
s p e c ie s  on t r a c t 39 42 38 34 33 27 16 11 8

( ) — s c a n ty  d a t a ,  p o p u la t io n s  ro u g h ly  e s tim a te d
 1-----t e r r i t o r y  b o u n d a rie s  b re a k in g  down
 2 b e g in n in g  to  w an d e r, one seem s to  have l e f t
 3 s e v e r a l  a p p a re n t t r a n s i e n t  b i r d s
4— q u ie t  p e r io d  i n  s in g in g
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ENERGY AVAILABILITY

Most o f  th e  oak f o r e s t  b i r d  p o p u la t io n  fe e d s  on le p id o p te ra n  

la rv a e  f o r  a  l a r g e  p a r t  o f  th e  n e s t in g  s e a s o n . T h e re fo re , an index  

to  consum ption  by th e s e  la rv a e  o f  th e  f o r e s t  f o l i a g e  shou ld  g iv e  an 

in d i c a t i o n  o f  th e  a v a i la b le  energy  f o r  th e  p o p u la tio n  (McAtee, 1926 ).

B lack  oaks made up th e  g r e a t e s t  p o r t io n  o f  th e  l e a f  mass

(T ab le  8) • The in d iv id u a l  l e a f  a re a  as w e ll  as th e  t o t a l  number

o f  le a v e s  w ere l a r g e s t  in  b la c k  o a k s .  The p e rc e n t consum ption by 

la rv a e  was a ls o  th e  h ig h e s t  i n  b la c k  o ak s  (T ab le  8 ) .  T h is  h ig h e r

consum ption  r a t e  may r e s u l t  from  th e  g r e a t e r  number o f  b la c k  oaks

i n  th e  canopy o r  b e c a u se  th e  la rv a e  may be  more abundant i n  th e  

canopy .

I t  was c a l c u la t e d  t h a t  1 ,433  k ilo g ra m s  p e r  a c re  o f  m a te r ia l  

was a v a i la b l e  to  th e  p rim ary  consum ers (d ry  w e ig h t ) .  Using 

c o n v e rs io n  f a c t o r s  g iv e n  by O vington and Heitkamp (1 9 6 0 ), one can 

e s t im a te  th e  energ y  c o n te n t  i n  k i l o c a l o r i e s .  The co n v e rs io n  f a c to r  

u sed  f o r  Q uercus s p p . was 4 ,781  c a l o r i e s  p e r  gram (oven d r ie d )  o f  

l e a f  m a t e r i a l .  For o th e r  t r e e  s p e c ie s ,  th e  co n v e rs io n  f a c t o r  used  

was an av e ra g e  o f  O v in g to n 's  v a lu e s .  The consum ption from  th e  

le a v e s  was 2 1 2 .7  k ilo g ra m s p e r  a c r e .  T h is  y ie ld e d  1 ,0 95 ,900  

k i l o c a l o r i e s  p e r  a c re  w hich was e a te n  by p rim ary  consum ers (T ab les 

8 and 9 ) .

S in ce  m ost o f  th e  consum ers a re  le p id o p te r a n  la r v a e ,  a 

p ro d u c tio n -c o n su m p tio n  r a t i o  was u sed  r e p r e s e n t in g  t h i s  o r d e r .

29
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The r a t i o  g iv e n  by G ere (1956) f o r  H y p h an tria  cunea a p p e a rs  to  be 

th e  b e s t  a v a i la b le  in  th e  l i t e r a t u r e  a t  t h i s  tim e . He has found 

t h a t  th e s e  la r v a e  a re  r a th e r  w a s te fu l f e e d e rs  w ith  an in te rm e d ia te  

l e v e l  o f  a s s im ila t io n /c o n s u m p tio n  e f f e c ie n c y  (29 p e rc e n t)  and a 

v e ry  h ig h  p r o d u c t io n /a s s im ila t io n  e f f e c ie n c y  (57 p e r c e n t ) .  U sing 

th e  p ro d u c tio n /co n su m p tio n  r a t i o  o f  17 p e r c e n t ,  th e  energy  

a v a i la b le  to  seco n d ary  consum ers was 186,300 k i l o c a lo r i e s  p e r 

a c re  (T ab le  9 ) .

Comparing th e  secondary  p ro d u c tio n  o f  le p id o p te ra n  la rv a e  w ith  

o th e r  in s e c t s  showed a h ig h  p r o d u c t iv i ty  among th e se  l a r v a e .  The 

oak f o r e s t  le p id o p te r a n  la rv a e  produced  46 k i l o c a l o r i e s  p e r  sq u a re  

m e ter p e r  y e a r .  G o lley  (1968) found t h a t  p la n th o p p e rs  y ie ld e d  70 

k i l o c a l o r i e s  p e r  sq u a re  m e ter p e r  y e a r .  The on ly  o th e r  in s e c t  

d e m o n stra te d  by G o lley  to  be a  h ig h  p ro d u cer was th e  g ra ssh o p p e r 

w ith  11 k i l o c a l o r i e s  p e r  sq u a re  m e ter p e r  y e a r .

D uring th e  b re e d in g  s e a s o n , energy  t h e o r e t i c a l l y  r e q u ir e d  p e r 

a c re  by th e  a v ia n  community was e s tim a te d  u s in g  th e  fo llo w in g  

c r i t e r i a .  M ain tenance o r e x is te n c e  energy  was c a lc u la te d  from 

fo rm u lae  g iv e n  by Zar (1968 ); n o n -p a s s e r in e  b i r d s ,  EE=76.7 W®*^, 

and p a s s e r in e  b i r d s ,  EE=113 W°*63 # The m ain tenance  en e rg y  (T ab le  

10) was d oub led  to  a llo w  f o r  e x t r a  energy  re q u ire d  f o r  f l i g h t ,  

n e s t i n g ,  egg l a y in g ,  g row th , e t c .  d u r in g  th e  b re e d in g  se a so n  (K a rr , 

1 9 6 8 ). P o p u la t io n  f l u c t u a t i o n s  d u r in g  th e  b re e d in g  se a so n  were 

ta k e n  in to  accoun t w here d a t a  w ere a v a i l a b l e .  B reed ing  seaso n
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energy  req u i r e m en ts  f<ir ye*r«**r»wi«? t c -s iden fs  were c*lculnte>5 on 

th e  b a s is  o f  2ti weeks (A p r il  tfer-mwgfc A v c u a t) . 1*»e a v e r s e  tnsabvr 

o f  b i r d s  p e r  n e s t  for  each s p e c i e s  was used fo r  d e te rm fc in *  rnon.g 

b ird  p o p u la tio n  f e q u l r r r a m ta  ( v a lu e s  were ta ken  from kcftdcieh* 29 ' . '  

and th e  Send s e r i e s  o f  l i f e  h i s t o r i e s  p u b lish e d  as b u l l e t i n s  o f  the  

U .S . N a tio n a l Museum). I r o n  census  d a ta  ta k e n  d u r in g  t h i s  s tu d y ,  

i t  ap peared  th a t  youne b i r d s  were p r e s e n t  th r e e - f o u r th s  o f  th e  

b re e d in g  se a so n . I t  was assumed th a t  th e  young s ta v e d  in  th e  

f o r e s t  as long  as th e  p a re n ts  d i d .  <ince f u l l  n e s t in g  succar. was 

assum ed, th e  t h e o r e t i c a l  energy  re q u ire m e n ts  a re  n ear maximum fo r  

th e  p o p u la t io n .  The s e a so n a l energy  req u ire m en t was c a lc u la te d  

as 23 ,947 k i l o c a lo r i e s  p e r  a c r e .  T h is  was 13 p e rc e n t o f  th e  

a v a i la b le  e n e rg y .

I t  a p p e a re d , c o n se q u e n tly , t h a t  food was no t a l im i t in g  f a c to r  

f o r  th e  p o p u la tio n  in  1967. T here was s t i l l  o v er 162,000 k i l o ­

c a l o r i e s  p e r  a c re  o f  a v a i la b le  food fo r  th e  b ird  p o p u la tio n , iivcn 

in s e c t  p r e d a t io n ,  p u p a tio n  and u n a v a i la b le  la rv a e  p ro b ab ly  cou ld  no t 

d im in ish  th e  energy  l e v e l  s i g n i f i c a n t l y  to  where i t  would become an 

im p o rta n t p o p u la tio n  l im i t in g  f a c t o r  d u r in g  th e  b reed in g  s e a so n .

The 1967 b re e d in g  p o p u la tio n  was th e  l a r g e s t  from  th r e e  y e a rs  o f  

c e n s u s in g . T h e re fo re ,  a la rg e  p o p u la t io n 's  en erg y  req u ire m en ts  

d id  n o t come c lo s e  to  th e  a v a i la b le  en erg y  i n  th e  oak f o r e s t .

B efo re  l e a f i n g ,  energy  i s  a v a i l a b l e  to  b i r d s  in  th e  form  o f  

e a r ly  i n s e c t s ,  a c o rn s ,  b u d s , and p u p ae . Some e a r ly  i n s e c t s  which 

w ere n o t ic e d  w ere f l i e s  and a few h ib e rn a t in g  b u t t e r f l i e s .  S p id e rs
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w ere a ls o  c o » o o  e a r ly  In  May and co u ld  be used  as a s o u rc e  o f  

fo o d . Tl»e e a r ly  m orning te m p e ra tu re s  w ere p ro b ab ly  low enough to  

wake in s e c t s  s lu g g is h  and easy  to  c a p tu r e .  T h is  nay p o s s ib ly  be 

one rea so n  fo r  th e  la r g e  amount o f  b i r d  a c t i v i t y  d u r in g  th e  e a r ly  

m orn ing . Old bunches o f  le a v e s  and s q u i r r e l  n e s ts  w ere v i s i t e d  

by B a ltim o re  o r i o l e s  d u r in g  th e  e a r ly  s p r in g  w h ile  f o r a g in g .

B lue ja y s  c a t  a co rn s  which cou ld  be found on th e  f o r e s t  f l o o r  a f t e r  

th e  snow m e lte d . The g ro sb eak s and p e rh ap s a few o th e r  s p e c ie s  

w i l l  e a t  f lo w er and l e a f  buds o f  p la n ts  (p e rs o n a l  o b s e r v a t io n s ) .  

Woodpeckers would be ex p ec ted  to  e a t  more c o le o p te ra n  l a r v a e  th a n  

le p id o p te r a n  l a r v a e ,  e s p e c i a l l y  d u r in g  e a r ly  s p r in g .  M ost s p e c ie s  

have o th e r  so u rc e s  o f  energy  d u r in g  th e  peak o f  le p id o p te r a n  

p ro d u c tio n ,  bu t th e  abundance o f  th e  la r v a e  p ro b ab ly  c a u s e s  food  

s w itc h in g .  T h is  i s  e s p e c i a l l y  im p o r ta n t w h ile  a d u l t  b i r d s  a re  

f e e d in g  n e s t l i n g s .
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T ab le  8 .  The p e rc e n t  consum ption  and th e  mass consumed in  v a r io u s  
s p e c ie s  o f  t r e e  le a v e s  o f  an oak  f o r e s t .

S p ec ies
P e rc e n t

consum ption
K g ./a c re  b e fo re  

consum ption
K g ./a c re  
consumed

B lack  oak 16 .99 1 ,1 4 4 .3 19 4 .4

W hite oak 13 .13 230 .6 30 .3

F I .  dogwood 4 .7 2 4 7 .5 2 .2

M isc . sp p . 8 .58 2 7 .4 2 .4

T o ta l 14 .84 1 .4 3 3 .2 212.7
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T a b le  9 .  The energy  a v a i la b le  f o r  th e  b i r d  p o p u la t io n ,  g iven  in  
k i l o c a l o r i e s  p e r  a c r e .  Consumed, a s s im i la te d  and 
p roduced  energy  i s  g iv e n  f o r  th e  le p id o p te r a n  p o p u la t io n .

S p ec ies
K c a l/a c re  o f  
l e a f  m a te r ia l  
consumed

K c a l/a c re  
a s s im ila te d  
by la rv a e

Energy produced 
in  body t i s s u e  i n  
K c a l/a c re

B lack  oak 929,500 269,600 158,000

W hite oak 144,700 42,000 24,600

F I .  dogwood 10,600 3,100 1,800

M isc . sp p . 11,100 3,200 1,900

T o ta ls 1 ,09 5 ,9 0 0 317,900 186,300
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T ab le  1 0 . The m a in ten an ce  energy  l e v e l s  f o r  some oak  f o r e s t  b i r d s .
The b i r d  w e ig h ts  w ere ta k e n  from  a  v a r ie ty  o f  s o u rc e s  in  
th e  l i t e r a t u r e .  R equired  energy  f o r  th e  p o p u la t io n  was 
c a lc u la te d  from  e x is te n c e  energy  (s e e  t e x t ) .

S p e c ie s  A verage mass M ain tenance energy
(gram s) (K c a l/d a y /b ird )

Y e llo w -b il le d
cuckoo 5 7 .6 1 5 .4 4 4 9 .4

Y e llo w -sh a f te d
f l i c k e r 127 .9 27.8 2 ,1 8 5 .8

Downy
w oodpecker 2 6 .6 8 .7 9 2 0 .8

H airy
woodpecker 63 .6 16 .6 1 ,2 5 6 .6

R e d -b e l l ie d
w oodpecker 8 1 .0 19 .8 7 4 8 .4

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

G rea t c r e s te d
f ly c a tc h e r 33 .8 10 .4 67 9 .4

E a s te rn  wood
pewee 1 3 .4 5 .8 92 2 .6

B lack -cap p ed
c h ic k a d e e 1 1 .2 5 .2 2 ,0 4 4 .1

T u fte d
ti tm o u s e 2 1 .8 7 .9 1 ,3 8 0 .2

W h ite -b re a s te d
n u th a tc h 2 0 .4 7 .6 1 ,7 9 2 .6

B lue
ja y 84 .0 1 8 .6 1 ,1 2 4 .9

B a ltim o re
o r i o l e 3 4 .0 1 0 .5 698 .6

O venbird
------- 1 9 .5 7 .4 53 1 .5

Y e llo w -th ro a te d
v ir e o 2 0 .3 7 .6 245 .6

R ed-eyed
v i r e o 1 8 .4 7 .1 7 8 0 .2

S c a r le t
ta n a g e r 2 8 .5 9 .4 3 ,4 3 9 .6

R o se -b re a s te d
g ro sb eak 4 3 .2 1 2 .2 2 ,6 9 6 .8
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WINTER p o p u l a t i o n :;

W inter b ird  p o p u la tio n s  in  th e  oak f o r e s t  w ere very  low 

compared to  b re e d in g  p o p u la t io n s .  T here w ere o n ly  n in e  w in te r in g  

s p e c ie s  (T ab le  1 1 ) .  The w in te r  p o p u la tio n  p e r  100 a c re s  f o r  1966-67 

was 21 and f o r  1967-68 i t  was 45 b i r d s .  W ebster (1966) in  h is  

a n a ly s is  o f  w in te r  b ird -p o p u la t io n  s tu d ie s  showed th a t  45 b i r d s  

p e r  100 a c re s  was a re a s o n a b le  e x p e c ta t io n  f o r  n in e  s p e c ie s  in  

e a s te r n  f o r e s t s .  He showed th a t  th e  number o f  w in te r in g  s p e c ie s  

d e c re a se d  w ith  in c re a s in g  l a t i t u d e s .  For th e  l a t i t u d e  o f  A lleg an  

(43 N) h is  r e g re s s io n  cu rv e  showed an expec ted  12 s p e c ie s  and about 

70 b i r d s  p e r  100 a c r e s .  Our v a lu e s  may have been  low er because  o f  

th e  s ta rk n e s s  o f  th e  w in te r  f o r e s t .  Cover was v e ry  s c a rc e  and th e  

u n d e rb ru sh  and u n d e rs to ry  t r e e s  w ere no t v ery  d en se  compared to  

more m esic f o r e s t s .

W h ite -b re a s te d  n u th a tc h e s  and b lack -cap p ed  c h ic k a d e e s  were 

th e  m ost abundant and s t a b l e  p o r t io n  o f  th e  a v ia n  p o p u la tio n  in  

th e  f o r e s t  d u r in g  th e  w in te r  (T ab le  1 1 ) .  N u th a tch es  w ere th e  most 

abundant s p e c ie s  and c h ic k a d e e s  th e  second most ab u n d an t. The 

p o p u la tio n s  o f  each w ere s im i la r  d u r in g  th e  two w in te r s .

T u f te d  t i tm ic e  w ere abundant d u rin g  th e  1967-68 w in te r  and 

r e l a t i v e l y  s c a rc e  d u r in g  th e  1966-67 w in te r .  R e la t in g  th e  w in te r  

p o p u la tio n  f lu c t u a t i o n s  to  b re e d in g  p o p u la tio n  c h a n g e s , an in c re a s e  

i n  numbers o c c u rre d  in  1967 (T ab le  6 ) .  But t h i s  b re e d in g  p o p u la tio n  

in c re a s e  does n o t seem to  accoun t f o r  th e  trem endous in c re a s e  in

36
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th e  w in te r  p o p u la tio n .  G i l l e s p ie  (1930) th o u g h t t h a t  t i tm ic e  

p o p u la tio n  le v e ls  showed fo u r -y e a r  c y c l e s .  W in ter p o p u la tio n  d a ta  

f o r  1968-69 (p e rs o n a l com m unication w ith  Ray Adams) showed no 

t i tm i c e  p r e s e n t .  P erhaps th e r e  a rc  f o u r - y e a r  c y c le s ,  bu t snow 

cover may a l s o  be im p o r ta n t .  D uring th e  w in te r s  o f  1966-67 and 

1968-69 th e  ground snow cover was d eep e r and lo n g e r  th an  in  1967-68 

(U .S . D ep t, o f  Commerce C lim a to lo g ic a l  D ata  f o r  M ich igan , 1 9 6 6 -6 9 ). 

T u fted  t i tm i c e  a re  o f te n  found fe e d in g  on th e  g round , f r e q u e n t ly  

e a t in g  a c o rn s .  T h e re fo re ,  snow cover w ould be an im p o rtan t f a c t o r  

in  w in te r  p o p u la tio n  r e g u la t io n  o f  t i tm i c e  a t  t h e i r  n o r th e rn  l i m i t  

o f  t h e i r  ra n g e .

A nother s p e c ie s  w hich f lu c tu a te d  r a d i c a l l y  was th e  b lu e  j a y .  

Snow co v er i s  p ro b ab ly  im p o rta n t w ith  t h i s  s p e c ie s  a l s o .  The ja y s  

a re  l a r g e ly  aco rn  e a t e r s  and a heavy and lo n g  snow cover would 

l i m i t  t h e i r  food s u p p ly . A nother f a c t o r  may be a l t e r a t i o n  o f  

r e s id e n c e  s t a t u s  from  y e a r to  y e a r .  A cco rd in g  to  Nunnely (1964) 

w in te r  r e s id e n t  ja y s  can  become m ig ra n ts  th e  n e x t y e a r .  She a ls o  

found t h a t  b lu e  ja y s  may e x h ib i t  g re a t  ch an g es  in  p o p u la tio n  numbers 

in  an a r e a  from  month to  m onth . Her w ork , how ever, must be re g a rd e d  

w ith  some r e s e r v a t io n s  due to  banding  a c t i v i t y  as  e x p la in e d  by 

B erg stram  (1 9 6 4 ). I t  was p o s s ib le  t h a t  snow co v er may have caused  

th e  m onth ly  and y e a r ly  f l u c t u a t i o n s  i n  h e r  b lu e  ja y  p o p u la tio n s .

N orm ally  o n ly  December th ro u g h  F eb ru a ry  a re  in c lu d e d  i n  th e  

Audubon F ie ld  N otes w in te r  cen su ses  (K o lb , 1 9 6 5 ). But in  t h i s  

s tu d y ,  November and March w ere in c lu d e d  b e c a u se  o f  two f a c t o r s .
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One was th e  e a r ly  e v a c u a tio n  o f  summer r e s id e n t s  from  th e  f o r e s t .

The o th e r  was th e  l a t e n e s s  o f  a r r i v a l  o f  th e  summer r e s id e n t s .

The month o f  A p r i l  was an in te rm e d ia te  s e a so n  betw een w in te r  

w ith  i n t e r s p e c i f i c  f lo c k s  and th e  b re e d in g  s e a s o n .  Some y e a r -  

around  r e s id e n t s  such  as  downy woodpeckers had a l re a d y  begun to  

e x c a v a te  n e s t  h o le s  (K ilham , 1962 , and p e rs o n a l  o b s e r v a t io n s ) .  

N u th a tch es  w ere h e a rd  s in g in g  d u r in g  A p r i l .  By l a t e  A p r i l ,  

c h ic k a d e e s  w ere o b se rv e d  exam in ing  p o s s ib le  n e s t i n g  s i t e s .  But 

d u r in g  t h i s  p e r io d  s p e l l s  o f  c o ld  w eather seemed to  a r r e s t  th e  

b re e d in g  a c t i v i t i e s  and i n i t i a t e  a r e a c t iv a t io n  o f  w in te r in g  h a b i t s .

I t  w a s 'o b se rv e d  t h a t  ro b in s  w ere n o t t r u e  w in te r  r e s id e n t s  i n  

th e  oak  f o r e s t .  They s ta y e d  i n  th e  woods u n t i l  t h e  f i r s t  snow and 

w ere back  in  th e  f o r e s t  as  soon  as th e  snow m e lte d  i n  th e  s p r in g .

B eing f o r e s t  f lo o r  f e e d e r s ,  th e  snow cover m ust p re v e n t them from  

f in d in g  in s e c t s  and o th e r  fo o d  i n  th e  l i t t e r .

Some o f  th e  w in te r  r e s id e n t s  i n  th e  oak f o r e s t  form fo ra g in g  

f l o c k s .  D uring th e  f a l l ,  w a rb le r s  i n  m ig ra tio n  jo in e d  t h i s  fo ra g in g  

f l o c k .  L a te r  d u r in g  th e  w in te r ,  th e  f lo c k  was u s u a l ly  composed o f  

2 -3  c h ic k a d e e s , 2 n u th a tc h e s  and from  1 -4  t u f t e d  t i t m i c e .

O c c a s io n a lly  th e  f lo c k  was jo in e d  by brown c r e e p e r s .  The f lo c k  

u s u a l ly  fo llo w ed  a  n o r th w e s t- s o u th e a s t  p a th  th ro u g h  th e  t r a c t .
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T a b le  1 1 . The w in te r  p o p u la t io n s  o f  b i r d s  on th e  A lle g an  oak 
f o r e s t  t r a c t .  The a r e a  i s  1 8 .4  a c r e s .

S p ec ie s Nov. 1-M ar. 31 
66-67 67-68

A p r il  
66-67 67-68

Combined 
66-67 67-68

R e d -b e l l ie d
0 .2 0 .5w oodpecker

H a iry  and downy 0 .3 0 .1w oodpeckers
B lack -cap p ed

c h ic k a d e e X •  X X

T u fte d 0 •n *1
ti tm o u se

W h ite -b re a s te d 1 .8 "5 *?
n u th a tc h

0 0

0 .6  0 .5

1.0 0

0 . 2  0

1 . 2  2.0

0 .1  0 .4

0 .5  0 .2

1.0 1.1 

0 . 1  1 .8  

1 .5  2 .3

Brown c re e p e r  0 .2 0 .2 0 0 0 .1 0 .2

B lue ja y  0 1 .4 0 .1 1 .0 0 .1 1 .2

R obin 0 .2 0 .5 0 .6 1 .0 0 .4 0 .6

Number o f  t r i p s  9 12 8 2 17 14

B ird s /1 0 0  a c re s  21 45 20 24 21 42
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SPATIAL OCCUPANCY

A n a ly s is  o f  u t i l i z a t i o n  o f  p la n t  s p e c ie s  took  as  i t s  p rem ise  

t h a t  i f  a  g iv en  b i r d  s p e c ie s  showed no p re fe re n c e s  among th e  

v a r io u s  p l a n t s ,  u t i l i z a t i o n  would co rresp o n d  w ith  a v a i l a b i l i t y .

T here i s ,  how ever, no one m easure o f  a v a i l a b i l i t y  t h a t  i s  o b v io u s ly  

most a p p r o p r ia te .  In  th e  fo llo w in g  c o n s id e r a t io n ,  two m easures 

were g e n e r a l ly  u se d .

In  th e  f i r s t ,  im p o rtan ce  v a lu e s  d e r iv e d  from  th e  p o in t - c e n te r e d  

q u a r te r  method w ere u sed  a s  an in d ex  to  th e  a v a i la b le  fo ra g in g  and 

s in g in g  p e rch e s  in  th e  v a r io u s  t r e e  s p e c ie s  d u r in g  th e  w in te r  and 

e a r ly  s p r in g  b e fo re  f u l l  f o l i a g e  was p r e s e n t .  T hese p e rc e n ta g e s  

were b la c k  oak 47 p e r c e n t ,  w h ite  oak 44 p e r c e n t ,  and o th e r  s p e c ie s  

9 p e r c e n t .  I t  m ust be r e a l i z e d  t h a t  o n ly  th o s e  t r e e s  o v e r  one and 

one h a l f  in c h e s  dbh w ere re c o rd e d ; th e r e f o r e ,  s m a lle r  t r e e s  in  th e  

u n d e rs to ry  a re  n o t r e p re s e n te d .  They a r e ,  how ever, r e p re s e n te d  in  

th e  second  m ethod, u sed  f o r  l a t e  s p r in g  and summer. The p e rc e n ta g e s  

a f t e r  f u l l  f o l i a g e  was ach iev ed  were d e r iv e d  from  l e a f  a re a  ta k e n  

i n  th e  autumn w h ile  s tu d y in g  energy  a v a i l a b i l i t y .  T hese  p e rc e n ta g e s  

w ere b la c k  oak 68 p e r c e n t ,  w h ite  oak 19 p e rc e n t and o th e r  s p e c ie s  

13 p e r c e n t .  I t  was a p p a re n t t h a t  th e  m isc e lla n e o u s  s p e c ie s ,  

p a r t i c u l a r l y  f lo w e r in g  dogwood, p ro v id ed  a  s u b s t a n t i a l  b lo c k  o f  

f o l i a g e  i n  th e  oak f o r e s t  d u r in g  t h i s  tim e  o f  y e a r .

The r a t i o n a l e  f o r  th e  second method w as, f i r s t  th e  l e a f  a re a  

gave an in d e x  to  f o r e s t  s t r u c t u r e .  Leaves c o u ld  be w hat th e  b i r d s
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w ere re sp o n d in g  t o .  S eco n d ly , w eigh t o f  th e  le a v e s  would i n d i c a t e  

th e  amount o f  l e a f  m a te r ia l  a v a i la b l e  to  p rim ary  consum ers which 

a re  e a te n  by th e  b i r d s  ( th e  w eigh t r a t i o s  do no t d i f f e r  much from  

th e  l e a f  a r e a  r a t i o s ;  they  w ere b la c k  oak 74 p e rc e n t ,  w h ite  oak 16 

p e rc e n t and o th e r  s p e c ie s  10 p e r c e n t ) .  The f i r s t  method u t i l i z e d  

d e n s i ty  and p e rc e n t f re q u e n c y . These p a ram e te rs  can be eq u a ted  w ith  

th e  numbers o f  le a v e s  u t i l i z e d  in  th e  second m ethod. The b a s a l  a r e a  

g iv e s  an e s tim a te  o f  th e  number o f  sm a ll end la rg e  b ran ch e s  as w e ll  

as  th e  s i z e  o f  th e  tru n k  f o r  u t i l i z a t i o n  o f  some b ird  s p e c ie s .

The y ear was d iv id e d  in t o  th r e e  p e r io d s  in  r e l a t i o n  to  th e  s t a t e  

o f  f o l i a t i o n  and w e a th e r . W in ter was from  November 1 u n t i l  March 31 . 

E a rly  s p r in g  was from  A p r il  1 u n t i l  May 31. A f te r  June 1 th e  

f o l i a g e  was f u l l y  dev elo p ed  and t h i s  re p re s e n te d  th e  l a t e  s p r in g -  

summer p e r io d .  T h is  p e r io d  c o n tin u e d  u n t i l  O ctober 31 . No autumn 

p e rio d  was u se d .

Woodpeckers

The fo ra g in g  u t i l i z a t i o n  o f  th e  woodpeckers ro u g h ly  co rre sp o n d ed  

to  th e  r a t i o  o f  th e  im p o rtan ce  v a lu e s  o f  canopy t r e e s  (T ab les  2 and 

1 2 ) .  The g r e a t e s t  d e v ia t io n  was th e  h a i ry  woodpecker w hich seemed 

to  p r e f e r  b la c k  oaks (F ig .  3 ) .  The w oodpeckers d id  n o t u se  

m isc e lla n e o u s  woody s p e c ie s  o f  t r e e s .  The b i r d s  w ere p ro b ab ly  

re sp o n d in g  to  t r e e  tru n k s  and la r g e  b ra n c h e s , and th e s e  t r e e  s p e c ie s  

w ere to o  sm a ll in  d ia m e te r  and h e ig h t .  The p r e f e r r e d  h e ig h t  ap p ea red  

to  be betw een 40 and 50 f e e t  from  th e  f o r e s t  f lo o r  (T ab le  1 3 ) .  The
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y e l lo w -s h a f te d  f l i c k e r ,  o f  c o u rs e ,  i s  p r im a r ily  a ground fe e d e r  

and f l i c s  o u t  o f  th e  f o r e s t  f o r  p a r t  o f  i t s  fo ra g in g  p e r io d s .  The 

h a i r y  woodpecker u sed  t r e e  tru n k s  more e x te n s iv e ly  th a n  d id  any o f  

th e  o th e r  w oodpeckers (F ig . 5 ) .

E a s te rn  Wood Pewee

The wood pewee a r r iv e d  in  mid-May a f t e r  th e  b la c k  oaks had 

s t a r t e d  l e a f i n g .  I t  appeared  t h a t  th e  pewees responded  to  th e  

v e g e ta t io n  abo u t th e  same b e fo re  Ju n e  1 as a f t e r .  P erhaps t h i s  

was due to  th e  b la c k  oaks a lre a d y  h av in g  begun l e a f i n g .  The t r e e  

s p e c ie s  u t i l i z a t i o n  appeared  to  rem ain  th e  same f o r  b o th  p e r io d s  

(u s in g  th e  seco n d  method v a l u e s ) . T h is  s p e c ie s  u t i l i z e d  dead 

b ran ch e s  f o r  i t s  f ly c a tc h in g  p e rc h e s .  The s l i g h t  downward s h i f t  

i n  h e ig h t  u t i l i z a t i o n  may be b ecau se  o f  th e  d e c re a se d  amount o f  

open sp ace  i n  th e  canopy f o r  f l y c a tc h i n g .  The s h i f t  was n o t 

b eca u se  o f  d e c re a s e d  v i s i b i l i t y  i n  th e  canopy o f  th e  o b se rv e r  

s in c e  th e  pew ees s a t  on dead b ra n c h e s . The s h i f t  c o u ld  a lso  be 

c o r r e l a t e d  w ith  th e  in c re a s e d  in s e c t  a c t i v i t y  a t  low er le v e l s  owing 

to  th e  new w h ite  oak f o l i a g e  and warmer w e a th e r.

The pew ees u sed  sm all b ran ch e s  abou t h a l f  o f  th e  tim e fo r  

f ly c a tc h in g  p e rc h e s  d u r in g  th e  summer. These b i r d s  a l s o  used  th e  

to p s  o f  dead  w h ite  oak  s tu b s  f o r  p e rc h e s  which e x p la in s  th e  u sage 

o f  tru n k s  i n  T ab le  1 4 . The fo ra g in g  and p e rc h in g  h e ig h t  p re fe re n c e  

d u r in g  th e  summer was about 30 f e e t  and was p ro b ab ly  c o r r e l a te d  w ith  

th e  la r g e  number o f  s u i t a b le  p e rc h e s  i n  t h i s  h e ig h t  i n t e r v a l .
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G rea t C re s te d  F ly c a tc h e r

The g r e a t  c r e s te d  f l y c a t c h e r s  a r r iv e d  in  e a r ly  May b e fo re  th e  

b la c k  oaks had le a v e s .  The f l y c a t c h e r s  u t i l i z e d  b la c k  oak s  when 

th e y  w ere f ly c a tc h in g .  They u se d  p e rc h e s  o f  30 f e e t  above th e  

g round  more e x te n s iv e ly  th a n  o th e r  h e ig h ts  d u rin g  e a r ly  s p r in g  

( F ig .  4 ) .  L a te r ,  a f t e r  f u l l  f o l i a t i o n ,  th e r e  was a s h i f t  so  t h a t  

th e  50 and 60 fo o t  i n t e r v a l s  w ere u sed  as e x te n s iv e ly  as th o s e  

p e rc h e s  a t  30 f e e t .  C o rresp o n d in g  t o  th e  upward s h i f t  i n  p e rc h e s ,  

b la c k  oaks w ere used  more a f t e r  Ju n e  1 (F ig .  3 ) .  P e rch es  used  

f o r  s in g in g  "weep" songs w ere m ore p redom inan t i n  b la c k  o ak s  th a n  

i n  o th e r  t r e e  s p e c ie s .  Usage o f  s m a ll b ran ch e s  e a r ly  in  th e  s p r in g  

d e c re a se d  as th e  s e a so n  p r o g re s s e d ,  w h ile  la r g e  b ran ch  u t i l i z a t i o n  

in c re a s e d  (F ig .  5 ) .

B lack -cap p ed  C h ickadee

S p ec ies  u t i l i z a t i o n  s ta y e d  r e l a t i v e l y  c o n s ta n t  th ro u g h o u t th e  

y e a r ,  th e  main tre n d  b e in g  a  c o n s i s t e n t  in c r e a s e  in  th e  u s e  o f  b la c k  

oak s c o rre sp o n d in g  to  a  d e c re a se d  u sa g e  o f  w h ite  oak s  from  w in te r  to  

l a t e  summer. D uring th e  w in te r  th e  r a t i o  o f  u t i l i z a t i o n  co rresp o n d ed  

v e ry  c lo s e ly  w ith  th e  f o r e s t  t r e e  r a t i o  o b ta in e d  by m ethod o n e .

L a te r  as s p r in g  p ro g re s s e d , th e  b la c k -c a p p e d  c h ic k a d e e s  c o n tin u e d  

to  fe e d  i n  th e  b la c k  and w h ite  oak s as i n  th e  w in te r ,  b u t seemed to  

abandon o th e r  s p e c ie s  o f  t r e e s  a s  f o r a g in g  h a b i t a t s .  A f te r  June 1 , 

th e  b i r d s  ag a in  u t i l i z e d  th e  m isc e lla n e o u s  s p e c ie s  (’F ig .  3 ) .  The
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b la c k  oak p re fe re n c e  ro s e  d u r in g  th e  l a t e  spring-sum m er p e r io d .

T h is  co u ld  have been  caused  by s ig h t  re sp o n se  to  th e  le a v e s  o r  to  

th e  in c re a s e d  amount o f  food  in  th e  canopy .

H eigh t p re fe re n c e  s h i f t e d  from  about 20 f e e t  upward as s p r in g  

ap p ro ac h ed . A f te r  th e  t r e e s  w ere f u l l y  l e a f e d ,  th e  ch ick ad ees  

appeared  to  u se  a l l  h e ig h ts  from  20 to  50 f e e t  e q u a l ly  (F ig*  4 ) .

T hese o b s e rv a tio n s  co rresp o n d ed  w ith  th e  f in d in g s  by Brewer (1963a) 

e x c e p t t h a t  th e  s h i f t  i n  th e  oak f o r e s t  was p ro b a b ly  g r e a te r  th a n  

i n  m esic o r  w et-m esic  v e g e ta t io n .

D uring  th e  w in te r  m onths th e  b la c k -c a p p e d  c h ick ad ees  seemed to  

u se  a l l  p a r t s  o f  th e  t r e e s  w h ile  s e a rc h in g  f o r  i n s e c t  eg g s , pupae, 

and h ib e rn a t in g  a d u l t s .  L a te r  i n  th e  e a r ly  p a r t  o f  s p r in g  when th e  

le a v e s  w ere j u s t  a p p e a r in g , th e  c h ic k a d e e s  w ere found fo ra g in g  on 

tw ig s  67 p e rc e n t o f  th e  tim e  (F ig .  5 ) .  T h is  s h i f t  may have been 

i n  re sp o n se  to  th e  s p id e r s  and new ly h a tc h e d  l a r v a e  found n e a r  th e  

ends o f  tw ig s .  L a te r  when th e  le p id o p te r a n  la rv a e  w ere l a r g e r ,  th e  

u sage  o f  sm a ll b ran ch e s  would co rresp o n d  to  more o f  th e  la rv a e  

u s in g  th e  b ran ch es  w h ile  c ra w lin g  aro u n d .

T u fte d  T itm ouse

T u fte d  t i tm ic e  u sed  b la c k  oaks f o r  f o r a g in g  60 p e rc e n t o f  th e  

tim e  th ro u g h o u t th e  y ea r (T ab le  1 2 ) .  D uring th e  l e a f l e s s  p e r io d s  o f  

th e  y e a r  th e  t i tm i c e  d id  n o t u se  th e  m isc e lla n e o u s  t r e e s ;  how ever, 

d u r in g  th e  l a t e  spring-sum m er p e r io d  u sag e  o f  t h i s  group was 10 

p e r c e n t .
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H eig h t p re fe re n c e  rem ained  f a i r l y  c o n s ta n t  th ro u g h o u t th e  y ea r 

ex cep t d u r in g  th e  e a r ly  s p r in g  when th e  upper canopy was a ls o  used  

( G i l l e s p i e ,  1930, and p e r s o n a l  o b s e r v a t io n s ) .  Most o f  th e  fo ra g in g  

was done from  20 to  30 f e e t  from  th e  ground (F ig .  4 ) .  The t i tm i c e  

p r im a r i ly  u sed  la r g e  b ran ch e s  w h ile  fo ra g in g  d u r in g  th e  w in te r .  As 

th e  se a so n  p ro g re s se d  from  s p r in g  to  summer th e  la rg e  b ran ch e s  were 

used  l e s s  and s m a lle r  b ra n c h e s  and tw ig s  w ere u sed  w ith  g r e a te r  

freq u en cy  (F ig .  5 ) .

W h ite -b re a s te d  N uthatch

The n u th a tc h e s  had a  s l i g h t  p re fe re n c e  f o r  b la c k  oaks d u r in g  

th e  w in te r .  T h is  was p ro b a b ly  based  on th e  p o s i t io n  p re fe re n c e  f o r  

t r e e  tr u n k s  w h ile  f o r a g in g .  D uring th e  fo lie ig e  p e r io d  t h e r e  was no 

p re fe re n c e  f o r  b la c k  oaks i n  r e l a t i o n  to  f o l i a g e  r a t i o s  d e r iv e d  

from  th e  second m ethod. W hite oaks w ere a lso  u sed  b u t l e s s  

e x te n s iv e ly .  O ther m isc e lla n e o u s  t r e e  s p e c ie s  w ere r a r e l y  u sed  

(F ig .  3 ) .  H eigh t p re fe re n c e  ap peared  to  rem ain  about th e  same 

th ro u g h o u t th e  y e a r ,  a v e ra g in g  30 f e e t  (T ab le  1 3 ) .  A lthough  th e  

p o s i t i o n  p re fe re n c e  was f o r  t r e e  t r u n k s ,  d u r in g  th e  e a r ly  s p r in g  

p e r io d  th e r e  was an in c re a s e d  u t i l i z a t i o n  o f  l a r g e  b ran ch es  u n t i l  

f i n a l l y  i n  th e  summer la r g e  b ran ch e s  w ere used  more th a n  th e  t r e e  

tru n k s  (F ig .  5 ) .  T h is  was p ro b a b ly  due to  th e  in c re a s e d  number o f  

in s e c t s  c ra w lin g  on la r g e  b ra n c h e s .

B lue Jay

The b lu e  ja y s  showed a  p re fe re n c e  f o r  b la c k  oaks d u r in g  th e
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w in te r  and e a r ly  s p r in g  i f  th e y  were re sp o n d in g  to  th o se  p a ram e te rs  

m easured in  method o n e . D uring th e  l a t e  sp r in g -su rw e r  p e r io d  th e re  

w ere no p re fe re n c e s  b u t u t i l i z a t i o n  c lo s e ly  c o r r e la te d  w ith  th a t  o f  

r a t i o s  d e r iv e d  from  method tw o. M isce llan eo u s  t r e e  s p e c ie s  w ere 

used  by b lu e  ja y s  d u r in g  fo ra g in g  and p e rc h in g  w h ile  h u n tin g  fo r  

aco rn s  on th e  f o r e s t  f l o o r .  The b lu e  ja y s  u t i l i z e d  a l l  l e v e ls  o f  

th e  f o r e s t  s t r a t a  e x ce p t th e  3 0 -fo o t in t e r v a l  which th ey  seemed to  

avo id  d u r in g  th e  s p r in g  and summer. They may have to  com pete w ith  

summer r e s id e n t s  ( e . g .  wood pew ee, ro s e -b re a s te d  g ro sb eak ) d u rin g  

th e s e  p e r io d s .  The u t i l i z a t i o n  o f  low er l e v e l s  o f  th e  f o r e s t  s t r a t a  

co rresp o n d  to  th e  u sag e  o f  m isc e lla n e o u s  s p e c ie s  such  as dogwood.

B lue ja y s  p r e f e r r e d  fo ra g in g  and p e rch in g  on la rg e  b ran ch es  (F ig . 5 ) .  

T h is  p re fe re n c e  f o r  l a r g e  b ran ch e s  may be r e l a t e d  to  th e  s i z e  o f  

th e  b i r d .  D uring  th e  summer th e  u t i l i z a t i o n  o f  sm a ll b ran ch es  

in c re a s e d  in d i c a t i n g  t h a t  th e  ja y s  w ere p ro b ab ly  e a t in g  le p id o p te ra n  

la r v a e .

Vireos

Both th e  re d -e y e d  and th e  y e l lo w -th ro a te d  v i r e o s  w ere found on 

th e  t r a c t .  The re d -e y e d  v i r e o  was th e  more common o f  th e  two s p e c ie s .  

The v i r e o s  w ere in c o n s p ic u o u s , making o b s e rv a tio n s  h a rd  to  o b ta in .

They seemed to  be h ig h  i n  th e  b la c k  oaks b e fo re  th e  f o r e s t  was 

f o l i a t e d  w h ile  f o r a g in g .  A f te r  th e  le a v e s  w ere p r e s e n t ,  t h e r e  was 

a downward s h i f t  i n  h e ig h t  p re fe re n c e s  and th e s e  b i r d s  s t a r t e d  

u t i l i z i n g  w h ite  oaks (T ab le  1 2 ) .  S in g in g  in  th e  e a r ly  summer was
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s t i l l  p r im a r i ly  done from  b la c k  o a k s . The av e rag e  s in g in g  p e rc h  

h e ig h t s h i f t e d  down abou t 10 f e e t  a f t e r  Ju n e  f i r s t .  S o u thern  (1958) 

found th a t  red -ey ed  v i r e o s  in  mixed d ec id u o u s  f o r e s t s  d id  m ost o f  

t h e i r  s in g in g  from  th e  t r e e  to p s .  He a ls o  found  th a t  f e e d in g  was 

c o n f in e d  to  f o l i a g e  and tw ig s  from  th e  t r e e  to p s  to  th e  low er f r in g e  

o f  th e  upper canopy . In  th e  oak  f o r e s t  th e  same p a t t e r n  was p r e s e n t  

e x ce p t t h a t  th e  v i r e o s  ap p ea red  to  fe e d  low er a t  t im e s , p o s s ib ly  

b e c a u se  o f  a low er canopy . Both th e  re d -e y e d  and th e  y e l lo w - th ro a te d  

v i r e o s  p r e f e r r e d  sm a ll b ran ch e s  when th e y  w ere fo ra g in g  o r  p e rc h in g  

( F ig .  5 ) .  The y e l lo w - th ro a te d  v i r e o  a r r iv e d  i n  th e  f o r e s t  ab o u t m id- 

May and th e  re d -e y e d  v ir e o s  u s u a l ly  a r r iv e d  a week l a t e r .

O venbird

The o v e n b ird  a r r iv e d  in  e a r ly  May and was one o f  th e  f i r s t  

b i r d s  to  le a v e  th e  oak  f o r e s t  d u r in g  th e  summer a f t e r  n e s t in g  and 

m o l t in g .  A ll  b i r d s  o b se rv ed  fo ra g in g  w ere fe e d in g  on th e  g ro u n d . 

A ccord ing  to  S te n g e r  (1958) m ost o f  th e  fo o d  ta k e n  from  th e  l e a f  

l i t t e r  on th e  f o r e s t  f l o o r  i s  made up o f  a d u l t  C o le o p te ra  (m o s tly  

C a ra b id a e )  and g a s tro p o d s .  She a l s o  s t a t e s  t h a t  th e  n e s t l in g s  a re  

f e d  le p id o p te r a n  la r v a e .  S in ce  th e  o v e n b ird s  w ere o n ly  seen  f o r a g ­

in g  on th e  f o r e s t  f l o o r  p e rh ap s  th e y  w ere c a tc h in g  c ra w lin g  and 

p u p a tin g  la r v a e  w hich had l e f t  th e  t r e e s .

I f  th e  o v e n b ird s  w ere d is tu r b e d  o r  i f  th e y  w ere d escen d in g  

from  s in g in g  p e rc h e s ,  th e y  would u t i l i z e  s m a ll  w h ite  o a k s , w h ite  

p in e s  and dogw>ods f o r  p e rc h in g .  S ing in g  was p r im a r i ly  done from
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p e rc h e s  i n  b la c k  oaks abo u t 30 to  40 f e e t  from  th e  g ro u n d . The 

s in g in g  i s  done from  la r g e  b ran ch es  upon w hich th e  m ale o v en b ird  

w alks up and down. T h is  a g re e s  w ith  S te n g e r  and F a l l s  (1959) who 

found t h a t  o v e n b ird s  san g  from  th e  low er b ran ch e s  o f  th e  canopy . 

Sw inebroad (1960) found o v e n b ird s  u s in g  dogwood p e rc h e s  71 p e rc e n t 

o f  th e  tim e  f o r  s in g in g ,  b u t d u r in g  t h i s  s tu d y  o v e n b ird s  were n ev er 

seen  s in g in g  from  f lo w e r in g  dogwood.

S c a r le t  T anager

M ale s c a r l e t  ta n a g e rs  a r r iv e d  in  th e  e a r ly  p a r t  o f  May and 

began s e t t i n g  up t e r r i t o r i e s  b e fo re  th e  le a v e s  ap p ea red  on th e  t r e e s .  

D uring  t h i s  t im e , b la c k  oaks w ere h ig h ly  p r e f e r r e d  t r e e s  f o r  b o th  

fo r a g in g  and s in g in g .  The u t i l i z a t i o n  o f  w h ite  o ak s  f o r  fo ra g in g  

in c re a s e d  a f t e r  f o l i a t i o n  (F ig .  3 ) .  However, th e  u se  o f  w h ite  oaks 

w h ile  s in g in g  d e c re a s e d .  The ta n a g e rs  seemed to  u se  a  s u b s t a n t i a l  

number o f  l e a f l e s s  b ran ch es  f o r  s in g in g  p e r c h e s .  P r e s c o t t  (1965) 

re c o rd e d  t h a t  th e  m ale ta n a g e r s  s in g  l e s s  f r e q u e n t ly  when th e  

fem a le  a r r iv e d  in  th e  t e r r i t o r y .  T h is  same b e h a v io r  p a t t e r n  was 

a ls o  n o te d  in  t h i s  s tu d y .  D uring  th e  n e s t  b u i ld in g  p e r io d  th e  m ales 

resum ed lo u d ,  co n sp icu o u s s in g in g  a g a in .

D uring  May th e  s c a r l e t  ta n a g e rs  ch o se  h e ig h ts  ra n g in g  from  30 

to  50 f e e t  w h ile  f o r a g in g .  A f te r  June f i r s t ,  th e  p re fe re n c e  f o r  

s p e c i f i c  h e ig h ts  seemed to  d im in ish  and th e  b i r d s  u t i l i z e d  m ost 

a l l  o f  th e  s t r a t a  e x c e p t th e  to p  o f  th e  canopy ( F ig .  4 ) .  T anagers 

u sed  b o th  sm a ll and la r g e  b ran ch es  e x te n s iv e ly  w h ile  f o r a g in g .  A
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s l i g h t  s h i f t  tow ard  g r e a te r  u sage  o f  sm a ll b ran ch es  was e v id e n t  

a f t e r  Ju n e  1 when th e  w h ite  oaks w ere f u l l y  le a fe d  (F ig .  5 ) .

R o se -b re a s te d  G rosbeak

The g ro sb eak  m ales a r r iv e d  in  th e  oak f o r e s t  in  e a r ly  May and 

im m ed ia te ly  began a c t iv e ly  s e t t i n g  up t e r r i t o r i e s .  I t  was n o t 

uncommon to  s e e  two m ales engaged in  a c h a s in g  f i g h t  u s u a l ly  end ing  

w ith  b o th  b i r d s  on th e  g round .

F o rag in g  in  th e  e a r ly  s p r in g  e s s e n t i a l l y  took  p la c e  i n  th e  

b la c k  o a k s .  L a te r  when f u l l  f o l i a g e  was a c h ie v e d , u t i l i z a t i o n  o f  

w h ite  oaks in c re a s e d  (F ig .  3 ) .  A s h i f t  i n  s t r a t a  u t i l i z a t i o n  a ls o  

co rre sp o n d ed  s t r o n g ly  w ith  t h i s  t r e e  p re fe re n c e  s h i f t .  In  th e  e a r ly  

s p r in g  th e  60 f o o t  i n t e r v a l  was i n  common u sag e  b u t by summer th e  

p re f e r e n c e  had s h i f t e d  down to  20 f e e t  ( F ig .  4 ) .  Dunham (1966) 

found  t h a t  r o s e - b r e a s te d  g ro sb eak s i n  New York do m ost o f  t h e i r  

fo ra g in g  a t  th e  p e r ip h e ry  o f  th e  t r e e  canopy a t  a l l  l e v e l s .  He 

a lso  found  t h a t  t r e e s  were u sed  more th a n  v in e s  o r  th e  g ro u n d . T h is  

i s  in  ag reem en t w ith  t h i s  s tu d y  ex ce p t more sm a ll t r e e s  w ere 

u t i l i z e d  th a n  la rg e  t r e e s  i n  th e  summer.

F o rag in g  p o s i t i o n  p re fe re n c e  changed v e ry  l i t t l e  w ith  th e  o n s e t  

o f  f o l i a t i o n  e x c e p t f o r  tw ig  u sage (F ig .  5 ) .  The u t i l i z a t i o n  o f  

tw ig s  d e c l in e d  a f t e r  th e  f o r e s t  had le a f e d  o u t ,  and p e rh ap s  t h i s  i s  

b eca u se  o f  th e  movement o f  l a r v a e  o n to  l a r g e r  b ra n c h e s . Dunham 

(1966) s t a t e s  t h a t  th e  g ro sb eak s  g le a n  in s e c t s  from  th e  f o l i a g e  and 

a l s o ,  l e s s  commonly, c a tc h  in s e c t s  in  th e  a i r .  S eeds , b u d s , f l e s h y
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f r u i t s  and young le a v e s  com p rise  th e  bu lk  o f  v e g e ta b le  m a tte r  t h a t  

i s  e a te n .  In  th e  e a r ly  s p r in g  d u r in g  th e  le a f in g  p e r io d  o f  b la c k  

oaks th e  g rosb eak s were f r e q u e n t ly  seen  e a t in g  buds o r  sm a ll le a v e s .

The m ale g ro sb eak s p r e f e r r e d  b la ck  oaks f o r  s in g in g  p e rc h e s . 

D uring  May th e y  u sed  p e rc h e s  h ig h  i n  th e  canopy . L a te r  d u r in g  th e  

l a t e  s p r in g ,  th e  m ales u t i l i z e d  a w ide ran g e  o f  h e ig h ts  i n  th e  b la c k  

oaks f o r  s in g in g .
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T ab ic  1 2 . The t r e e  p re fe re n c e  p e rc e n ta g e s  d u rin g  th r e e  sea so n s  o f  
some oak f o r e s t  b i r d s  w h ile  p e rch in g  an d /o r fo r a g in g .

S p ec ies
Number o f  

o b s e rv a t io n s
P re fe re n c e  p e rc e n ta g e s  

B lack o a k -w h ite  o a k -o th e rs

H airy  woodpecker 1-3 19 94.7 5 .3 0 0 .0
Downy woodpecker 1-3 19 73.7 2 6 .3 00 .0
R e d -b e llie d 1-3 17 82.4 1 7 .6 CO.Owoodpecker
G rea t c r e s te d 2 23 78 .3 2 1 .7 0 0 .0

f ly c a tc h e r 3 15 86.7 1 3 .3 00 .0
E a s te rn  wood 2 6 83.3 1 6 .7 00 .0

pewee 3 77 75.3 24 .7 0 0 .0
B lue ja y 1 7 85.7 14 .3 0 0 .0

2 36 75.0 1 6 .7 8 .3
3 29 69.0 2 0 .7 10 .3

B lack-capped 1 22 54.6 4 0 .8 4 .6
ch ick ad ee 2 24 62.5 3 7 .5 0 0 .0

3 48 72.9 2 0 .8 6 .3
T u fted 1 15 60.0 4 0 .0 CO.O

titm o u se 2 10 60.0 4 0 .0 00 .0
3 20 60.0 3 0 .0 10 .0

W h ite -b re a s te d 1 20 65.0 3 5 .0 00 .0
n u th a tc h 2 39 59.0 4 1 .0 00 .0

3 60 71.6 28 .4 0 0 .0
Robin 1-3 29 64.9** 31 .0 4 .1
Y e llo w -th ro a te d

v ire o 10 90.0 1 0 .0 0 0 .02 ,3

Red-eyed v ir e o 2 ,3 15 46.7 4 6 .7 6 .7
O venbird 2 7 28.6** 2 8 .6 4 2 .8

3 7 00 .0 5 7 .2 42 .8
S c a r le t  ta n a g e r 2 38 84.2 1 3 .2 2 .6

3 53 67.9 3 0 .2 1 .9
R o se -b re a s te d 2 58 82.7 12.1 5 .2

grosbeak 3 40 52.5 4 2 .5 5 .0

* 1 -w in ter, 2 -ea r ly  sp r in g , 3 - la t e  spring-summer
th ese  b irds are prim arily ground foragers and th ese  data were 
for perching only
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7*M e J i .  The »can  and n cd ian  h e ig h t a t  which th e  b ird s  w ere found 
d u r in g  d i f f e r e n t  sea so n s  o f  th e  y e a r .  Those n unbers  in  
p a r e n th e s is  a rc  th e  s c d ia n .  H eig h ts  a rc  g iv en  in  f e e t .  
The n u ab ers  o f  o b s e rv a t io n s  a re  th e  san e  as in  T ab le  12.

S p ec ies W inter E a rly  s p r in g L ate  o p r in g - s u s a e r

H airy  w oodpecker 40(40) 46(50) 42(40)
Downy w oodpecker 40(40) 43(45) 37(40)
R e d -b e llie d

woodpecker 43(40) - 44(40)

G rea t c r e s te d  
f ly c a tc h e r - 35(30) 4 0 (4 0 )

E a s te rn  wood 44(45) 31(30)
pcwec

Blue ja y 44(50) 39(45) 43(50)
S lack -cap p ed

chickadee 28(25) 31(30) 34(40)

Tufted
tita o u se 28(30) 30 (30 ) 30(30)

W hite-breasted
nuthatch 27(30) 31(30) 30(40)

Robin 28(30) 18 (2 5 ) 1 8 (10 )
Y ellow -throated 35(30) 38(40)v ireo
Red-eyed v ireo - 50(50) 30(35)
Ovenbird - 6(G r) 1 4 (1 0 )
S carlet tanager - 38(40) 37(40)
Rose-breasted 45(50) 29(20)prnshAnlr —

-  stands for no data
* Gr stands fo r  ground
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T ab le  14 . The p o s i t i o n  p r e f e r e n c e  o f  v a r io u s  s p e c ie s  o f  b ird s  
id i i l c  fo ra g in g  a n d /o r  p e rc h in g  in  th e  oak f o r e s t ,  
s e a s o n a l sym bolism  and numbers o f  o b s e rv a t io n s  a re  
th e  same as in  T a b le  12 .

S pecies
s P o s i t io n  p e rc e n ta g e s  

e °  t ru n k  la r g e  b r .  sm a ll b r .  tw ig  f o l .

Y e llo w -b il le d
cuckoo 2 ,3 0 38 .5 6 1 .5 0 0

H airy  w oodpecker 1-3 3 6 .8 63.2 0 0 0
Downy w oodpecker 1 -3 1 / . 8 6 3 .2 2 1 .0 0 0
R e d -b e llie d 1-3 1 7 .6 76 .5 5 .9 0 0

w oodpecker
G rea t c r e s t e d 2 4 .3 34 .8 4 7 .8 13 .0 0

f ly c a tc h e r 3 0 60.0 33 .3 6 .7 0
E a s te rn  wood 2 0 83.3 1 6 .7 0 0

pewce 3 2 .6 26.3 4 7 .4 1 7 .1 0
Blue ja y 1 0 57.1 42 .8 0 0

2 0 65.0 3 0 .0 0 0
3 3 .6 35 .7 57 .1 3 .6 0

B lack -capped 1 8 .3 25.0 20 .8 2 0 .8 2 0 .8
ch ick ad ee 2 0 4 .2 2 9 .2 66.7 0

3 2 .2 1 5 .2 58 .7 23.9 0
T u fted 1 1 2 .5 50.0 25 .0 6 .2 0

titm o u se 2 0 36.4 4 5 .4 9 .1 0
3 5 .0 25.0 4 5 .0 25 .0 0

W h ite -b re a s te d 1 6 0 .0 35.0 5 .0 0 0
n u th a tc h 2 4 7 .5 37.5 1 2 .5 2 .5 0

3 4 0 .0 50.0 6 .7 3 .3 0
Robin 1-3 1 3 .8 44.8 4 1 .4 0 0
Y e llo w -th ro a te d 2 .3 0 10.0 7 0 .0 20,0 0

v ire o
Red-eyed v ir e o 2 ,3 o * 0 66 .7 33.3 0
O venbird 2 ,3 1 3 .8 44 .8 4 1 .4 0 0
S c a r le t  ta n a g e r 2 0 47 .4 3 4 .2 1 8 .4 0

3 0 38.5 4 2 .3 1 9 .2 0
R o se -b re a s te d 2 5 .0 20.0 4 6 .7 25 .0 0

g rosbeak 3 2 .6 33 .3 5 3 .8 1 0 .2 0

th e s e  s p e c ie s  a re  ground f e e d e r s  m ost o f  th e  t im e ; th e s e  d a ta  a r e  
fo r  p e rc h in g
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Fig. 3. Tree species utilization of some oak forest birds when
fo ra g in g  a n d /o r  p e rc h in g . S easonal symbols a re  as fo llo w s  
1 -w in te r ,  2 - e a r ly  s p r in g ,  3 - l a t e  sp rin g /su m m er. Key on 
n e x t p ag e .
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F ig .  3 . T ree  s p e c ie s  u t i l i z a t i o n  o f  some oak f o r e s t  b i r d s  when
fo ra g in g  a n d /o r  p e r c h in g .  S easonal sym bols a re  as fo llo w s  
1 - w in te r ,  2 - e a r ly  s p r in g ,  3 - l a t e  sp rin g /su m m er. Key a t 
b o ttom  o f  t h i s  p a g e .

B
32

ro s e -b re a s te d
g ro sb eak

2 3
s c a r l e t  
ta n a g e r

J EQ

2 3
B altim o re  

o r io l e

K
2 3

g re a t  c r e s te d  
f ly c a tc h e r

o v en b ird
(p e rc h in g )

a ■m

tb
e a s te r n  wood 

pewee

% sr*

b la c k oak
? S '

w h ite oak V* so*
o th e r sp p .

u t i l i z a t i o n  g r e a te r  
th a n  p l a n t  r a t i o  %

u t i l i z a t i o n  le s s  
th a n  p la n t  r a t i o  %

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Fig. 4. Percent utilization of foraging and perching heighta of
several oak forest birds.
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P ig . S . f o a i t i o n  p re fe re n c e s  o f  oak f o r e a t  b i r d s  w h ile  fo ra g in g  
an d /o r p e rc h in g . Seasonal sym bols a re  as fo llo w s : l -  
w in te r ,  2- e a r l y  s p r in g .  3-1 a t e  s p r in g /s u a m e r .
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P ig .  5 . P o s i t io n  p re fe re n c e s  o f  oak f o r e s t  b i r d s  w h ile  fo ra g in g  
a n d /o r  p e rc h in g . S e a so n a l sym bols a r e  as f o l lo w s : 1 -
w in te r ,  2 - e a r ly  s p r in g ,  3 - l a t e  sp rin g /su m m er.

j J tru n k  LL1J la r g e  b ra n c h  MjA sm a ll b ra n c h  L t l l tw ig

l a g  f o l i a g e

7A.
ft7Vl  M.L
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GENERAL DISCUSSIO N

The p e r io d  o f  occupancy f o r  b re e d in g  in  th e  oak  f o r e s t  seems 

b r i e f  com pared w ith  many o th e r  com m un ities . Over 50 p e rc e n t  o f  th e  

b re e d in g  p o p u la t io n  l e f t  th e  f o r e s t  by m id-A ugust. L e p id o p te ra n  

la r v a e  a re  p u p a tin g  d u r in g  A u g u st. Food, as an u l t im a te  f a c t o r  

(H ild e n , 1 9 6 5 ) , do es  n o t appear to  be a l im i t in g  f a c t o r  d u r in g  th e  

h e ig h t  o f  th e  b re e d in g  se a so n , b u t l a t e r  cou ld  become l i m i t i n g .  

H i s t o r i c a l l y  a s h o r ta g e  o f  food i n  l a t e  summer owing to  p u p a tio n  

may have le d  to  th e  developm ent o f  a  b e h a v io ra l p a t t e r n  ca u s in g  

e a r ly  m ig ra t in g  o r  s h i f t i n g  to  o th e r  h a b i t a t s .  The p re se n c e  o f  

wood pewees l a t e  in  th e  seaso n  i s  p o s s ib le  b eca u se  th e y  do n o t ,  

as f l y c a t c h e r s ,  r e l y  on le p id o p te r a n  la rv a e  as a m a jo r so u rc e  o f  

fo o d . Sm all f l y i n g  in s e c t s  w ere s t i l l  abundant i n t o  S ep tem ber.

A side from  in s ta n c e s  o f  te r r i to r ia l - a b a n d o n m e n t  and an 

o c c a s io n a l  new t e r r i t o r y  a p p e a r in g , p o s s ib ly  r e s u l t i n g  from  n e s t  

f a i l u r e  e lse w h e re  and th e  p a i r  moving o n to  th e  a r e a ,  s h i f t i n g  and 

changes i n  num bers w ere s l i g h t e r  th a n  had  been e x p e c te d . N othing 

resem b led  th e  s h i f t i n g  p a t t e r n  found  by Robins (1967) f o r  H enslow 's 

sp arrow s (a  g ra s s la n d  s p e c ie s ) .  The c lo s e s t  approach  was p e rh ap s 

th e  o v e n b ird ,  b u t h e r e ,  a lth o u g h  s h i f t i n g  o c c u r re d , t h e r e  was l i t t l e  

ev id en ce  o f  th e  r e a l  change o f  numbers o f  b ird s  t h a t  R obins found 

(and  t h a t  i s  s u sp e c te d  to  o ccu r i n  many g ra s s la n d  s p e c i e s ) .

The s e g r e g a t io n  o f  h a b i t a t  u t i l i z a t i o n  was g e n e r a l ly  la c k in g .  

The o b s e rv a t io n s  in d ic a te d  much o v e r la p p in g  in  fo r a g in g  u t i l i z a t i o n
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o f  m ost f o r e s t  c h a r a c te r s  by two o r  more s p e c ie s .  H eight 

p re fe re n c e s  f o r  s in g in g  and fo r a g in g  w ere la r g e ly  low er canopy 

and subcanopy . The h ig h  number o f  dead b ran ch es  f o r  p e rch e s  and 

th e  r e l a t i v e  openness o f  t h i s  s tra tu m  in  th e  f o r e s t  p ro b ab ly  

caused  t h i s  b e h a v io r . D uring  th e  summer th e  superabundance o f  

energy  (fo o d ) may re d u c e  i n t e r s p e c i f i c  c o m p e ti t io n . E v acu a tio n  

o f  th e  f o r e s t  in  A ugust a llo w s th e  s p e c ie s  to  escape  com peting 

f o r  fo ra g in g  c h a r a c te r s  and p e rh ap s  e l im in a t in g  th e  need f o r  

s e g re g a t io n .

When s tu d ie s  o f  t h i s  s o r t  a re  a v a i la b le  from  o th e r  k in d s  o f  

f o r e s t s  and a ls o  n o n - f o r e s t  com m unities more can be s a id  about 

p a te rn s  o f  community o r g a n iz a t io n  and t h e i r  e v o lu t io n .
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SUMMARY

The av ian  community was s tu d ie d  by o b se rv in g  te m p o ra l and 

s p a t i a l  occupancy o f  th e  p o p u la t io n s .  The s tu d y  a re a  c o n s is te d  o f  

1 8 .4  a c re s  o f  b la c k  and w h ite  oak f o r e s t  lo c a te d  in  A lle g an  C ounty, 

M ich ig an . The v e g e ta t io n  was sam pled u s in g  s e v e ra l  m ethods: p o in t -

c e n te re d  q u a r te r  m ethod, sq u a re  m ila c re  q u a d ra ts ,  t o t a l  c o u n ts ,  and 

l e a f  a r e a  and w e ig h t sam p les. B ird  p o p u la tio n s  w ere d e te rm in ed  by 

v a r i a t io n s  o f  th e  W illiam s sp o t map method d u r in g  th e  b re e d in g  

s e a s o n , and a s l i g h t  v a r ia t io n  o f  th e  Audubon F ie ld  N otes w in te r -  

b i r d  c e n su se s  f o r  th e  n o n -b reed in g  s e a s o n . S ta n d a rd iz e d  

o b s e rv a tio n s  w ere used to  s tu d y  v a r io u s  f a c to r s  in  h a b i t a t  

u t i l i z a t i o n  o f  t h e  oak f o r e s t  b i r d s .

A n a ly s is  o f  u t i l i z a t i o n  o f  p la n t  s p e c ie s  to o k  as i t s  p rem ise 

t h a t  i f  a g iv en  b i r d  sp e c ie s  showed no p re fe re n c e s  among th e  v a r io u s  

p l a n t s ,  u t i l i z a t i o n  would c o rre sp o n d  w ith  a v a i l a b i l i t y .  Two methods 

w ere em ployed. In  method one (u sed  f o r  w in te r  and e a r ly  s p r in g  

o b s e rv a t io n s )  a v a i l a b i l i t y  r a t i o s  w ere d e r iv e d  from  th e  p o in t -  

c e n te re d  q u a r te r  m ethod. In  th e  second  method (used  d u r in g  th e  

l a t e  s p r in g  and summer) r a t i o s  w ere d e r iv e d  from  l e a f  a r e a  sam p les . 

Most b i r d  s p e c ie s  u t i l i z e d  b la c k  oaks more th a n  th e  a v a i l a b i l i t y  

r a t i o s , b u t d u r in g  th e  l a t e  spring-sum m er p e r io d  b la c k  oak 

u t i l i z a t i o n  d im in ish e d  ( a v a i l a b i l i t y  d e r iv e d  by method tw o ).

Many b i r d s  u t i l i z e d  th e  30-40 f o o t  i n t e r v a l s ,  p ro b ab ly  becau se  

o f  th e  la rg e  number o f  p e rch e s  and openness in  t h i s  s t r a tu m .
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G enerally the la rg er  the b ird , the larger the branches u t i l i z e d .  

Woodpeckers and nuthatches generally  preferred foraging on tree  

trunks.

B reed ing  p o p u la tio n s  ( t e r r i t o r i a l  m a les) f o r  th e  oak f o r e s t  

w ere: 1966, 178 p e r  100 a c r e s ;  1967, 266 p e r  100 a c re s ;  and 1968,

153 p e r 100 a c r e s .  I t  was found th a t  tem p o ra l changes i n  th e  

p o p u la tio n s  were g r e a t e s t  n ear th e  end o f  th e  b re e d in g  s e a s o n .

Summer r e s id e n t s  seemed to  d is a p p e a r ,  even b e fo re  m o ltin g . Oven- 

b i r d s  w ere th e  f i r s t  summer r e s id e n ts  to  v a c a te  th e  oak f o r e s t  and 

e a s te r n  wood pew ees, th e  l a s t .  Good v i s i b i l i t y  i n  th e  oak  f o r e s t  

may be a f a c t o r  in  c a u s in g  l e s s  d en se  p o p u la tio n s  th an  i n  a  low 

v i s i b i l i t y  f o r e s t  ( e . g .  s p r u c e - f i r ) .  I t  was a ls o  found t h a t  a 

h ig h  number o f  c e n su se s  produced l a r g e r  p o p u la t io n  e s t im a te s  

b ecau se  o f  th e  g r e a t e r  p r o b a b i l i t y  o f  s e p a r a t in g  a d ja c e n t 

t e r r i t o r i e s  and o f  d e t e c t in g  th e  p re se n c e  o f  in c o n sp ic u o u s  b i r d s .

Energy a v a i l a b i l i t y  i n  th e  form  o f  le p id o p te r a n  la r v a e  was 

d e te rm in e d  s in c e  th e y  a re  a m ajor so u rc e  o f  fo o d . L ea f a re a  

consumed was used  f o r  th e  e s t im a te .  T here  w ere 186,300 k i l o c a l o r i e s  

p e r  a c re  t h e o r e t i c a l l y  a v a i la b le  to  th e  b i r d s .  The s e a s o n a l  energy  

req u ire m e n t f o r  th e  b i r d  p o p u la tio n s  was e s t im a te d  as  23 ,947  k i l o ­

c a l o r i e s  p e r  a c r e ,  o r  o n ly  13 p e rc e n t o f  th e  a v a i la b le  e n e rg y .

O ther so u rc e s  o f  energy  w ere d is c u s s e d .
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APPENDIX OF BIRD NAMES1

Wood duck
Y e llo w -b il le d  cuckoo 
W h ip -p o o r-w ill 
Y e llo w -sh a f te d  f l i c k e r  
R e d -b e l l ie d  w oodpecker 
R ed-headed w oodpecker 
H a iry  w oodpecker 
Downy w oodpecker 
G rea t c r e s te d  f ly c a tc h e r  
A cadian f l y c a t c h e r  
L e a s t f ly c a tc h e r  
E a s te rn  wood pewee 
B lue ja y
B lack -capped  c h ic k a d e e  
T u fte d  t i tm o u s e  
W h ite -b re a s te d  n u th a tc h  
Brown c re e p e r  
C a tb ird  
Robin
Wood th ru s h  
S w ain so n 's  th ru s h  
B lu e -g ra y  g n a tc a tc h e r  
Cedar waxwing 
Y e llo w -th ro a te d  v ir e o  
Red-eyed v ir e o  
O venbird
A m erican r e d s t a r t  
Red-winged b la c k b ir d  
Brown-headed cow bird  
B a ltim o re  o r i o l e  
S c a r le t  ta n a g e r  
C a rd in a l
R o s e -b re a s te d  g ro sb eak  
C h ipp ing  sp a rro w  
F ie ld  sparrow

Aix sp o n sa  
Coccyzus a a e r ic a n u s  
C aprim ulgus v o c i f e r u s  
C o la p te s  a u ra tu s  
C en tu rus c a r o l in u s  
M elanerpes e rv th ro c e p h a lu s  
Dendrocopos v i l l o s u s  
Dendrocopos pubescens 
M yiarchus c r i n i t u s  
JBnpidonax v ir e s c e n s  
Empidonax minimus 
Contopus v i r e n s  
C y a n o c itta  c r i s t a t a  
Parus a t r i c a p i l l u s  
Par us b ic o lo r  
S i t t a  c a r o l in e n s i s  
C e r th ia  f a m i l i a r i s  
D um etella  c a r o l in e n s i s  
Turdus m ig r a to r iu s  
H y lo c ic h la  m u s te l in a  
H y lo c ic h la  u s t u l a t a  
P o l i o p t i l a  c a e r u le a  
B om bycilla  cedrorum  
V ireo f l a v i f r o n s  
V ireo  o l iv a c e u s  
S e iu ru s  a u r o c a p i l lu s  
Setophaga r u t i c i l l a  
A g e la iu s  p h o en iceu s  
M olothrus a t e r  
I c te r u s  g a lb u la  
P ira n g a  o l iv a c e a  
Richmondena c a r d i n a l i s  
P h e u c tic u s  lu d o v ic ia n u s  
S p iz e l la  p a s s e r in a  
S p iz e l la  p u s i l l a

1 names ta k e n  from  th e  A.O.U. C h e c k - l is t  o f  N. Am. b i r d s ,  1957.
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