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ABSTRACT
A NESTING STUDY OF THE RED-TAILED HAWK 

IN SOUTHERN MICHIGAN

By

G len n  Young B e ly e a

H a b ita t  a n a ly s e s  w ere  c o n d u c te d  i n  th e  v a c i n i t i e s  o f  45  r e d - t a i l e d  

hawk (B u teo  l a m a ic e n s i s ) n e s t s  i n  a 9 3 .2  s q u a r e  k i lo m e t e r  s tu d y  a r e a  i n  

Ingham C o u n ty , M ic h ig a n . I n fo r m a tio n  on h a b i t a t  f a c t o r s  w h ich  m igh t  

i n f l u e n c e  n e s t  s i t e  s e l e c t i o n ,  p o p u la t io n  d e n s i t y ,  r e p r o d u c t iv e  s u c c e s s ,  

n e s t l i n g  grow th  r a t e s ,  and fo o d  h a b i t s  was c o l l e c t e d .

F i f t y - s i x  p e r c e n t  o f  th e  n e s t s  w ere  in  m ature b e e c h  (F agus  

g r a n d i f o l i a ) and su g a r  m aple (A cer sa cch a ru m ) t r e e s .  Mean n e s t  h e ig h t  

was 1 7 .2  + 3 .2  m e te r s  in  t r e e s  a v e r a g in g  2 3 .6  +  3 . 3  m e te r s  t a l l .  

N in e t y - f o u r  p e r c e n t  o f  t h e  n e s t  t r e e s  w e re  w i t h in  w o o d lo t s .  T h ir ty  

p e r c e n t  o f  t h e  w o o d lo t s  w ere  l e s s  th a n  5 ha i n  s i z e  and 67 p e r c e n t  

w ere  l e s s  th a n  15 h a . E ig h t y - f o u r  p e r c e n t  o f  t h e  w o o d lo t  n e s t s  w ere  

w it h in  65 m e te r s  o f  an  e d g e . N e s t s  o c c u r r e d  w it h  e q u a l fr e q u e n c y  i n  

w o o d lo ts  su rro u n d ed  by c r o p la n d s  and i n  th o s e  e n c i r c l e d  by f a l lo w  

f i e l d s .

W ith in  t h e  s tu d y  a r e a ,  41 p e r c e n t  o f  r e d - t a i l e d  hawk n e s t s  w ere  

r e o c c u p ie d  a sec o n d  y e a r  and 13 p e r c e n t  a t h ir d  y e a r .  N e s t in g  s u c c e s s  

had no a p p a r e n t  r e l a t i o n s h i p  t o  r e o c c u p a n c y . W h ile  s e v e r a l  n e s t s  w ere  

lo c a t e d  w i t h in  0 .3 7  k i lo m e t e r s  o f  an  o c c u p ie d  d w e l l i n g ,  th e  mean 

d i s t a n c e  w as 0 .5 3  + 0 .1 5  k i lo m e t e r s .
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D u rin g  1 9 7 1 -1 9 7 5 , th e  number o f  n e s t in g  p a i r s  f lu c t u a t e d  b e tw ee n  

10 and 1 5 , w i t h  a mean o f  13 . The mean d e n s i t y  w as on e n e s t in g  p a ir  

p er 7 .2  s q u a r e  k i lo m e t e r s .  F i f t y - t h r e e  p e r c e n t  o f  th e  n e s t s  w ere  

s u c c e s s f u l ,  w ith  a mean o f  1 .4  you n g  f le d g e d  p e r  s u c c e s s f u l  n e s t .  The 

o v e r a l l  r e c r u itm e n t  r a t e  was 0 .7 5  young f le d g e d  p e r  b r e e d in g  p a i r .

Remnants o f  16 d i f f e r e n t  p r ey  s p e c ie s  w e r e  fou nd  In r e d - t a l l  n e s t s .  

Of t h e s e ,  e i g h t  w ere  mammals, 4 w er e  b i r d s ,  2 w e r e  am p hib ian s and 2 

w ere  r e p t i l e s .

No r e d - s h o u ld e r e d  hawks w ere  found on th e  s tu d y  a r e a ,  b u t g r e a t  

horned  o w ls  w ere  a  common o c c u p a n t  o f  o ld  r e d - t a l l  n e s t s .

I n c r e a s e d  u r b a n iz a t io n  i s  c o n s id e r e d  a m a jo r  t h r e a t  t o  th e  r e d -  

t a i l e d  hawk p o p u la t io n  In  s o u th e r n  M ich ig a n . The r e s u l t i n g  r e d u c t io n  

i n  n e s t in g  h a b i t a t  to g e th e r  w it h  I n c r e a se d  d is t u r b a n c e  by humans 

e v id e n t ly  w i l l  c a u s e  a r e d u c t io n  i n  n e s t in g  r e d - t a i l  numbers —  a t  

l e a s t  In  to w n sh ip s  u r b a n iz in g  a s  r a p id ly  a s  A la le d o n .
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INTRODUCTION

The r e d - t a i l e d  hawk (B u teo  l a m a i c e n s i s ) o c c u r s  th r o u g h o u t m o st o f  

N o rth  A m erica . W h ile  i t  o f t e n  n e s t s  on  c l i f f s  o r  c a c t u s  to p s  In  th e  

w e s t e r n  p o r t io n  o f  I t s  ra n g e  (B en t 1 9 3 7 : 1 6 8 ) ,  i t  i s  a lm o s t  e x c l u s i v e l y  

a t r e e - n e s t i n g  s p e c i e s  i n  th e  E a s t .  S t u d ie s  o f  n e s t i n g  p o p u la t io n s  

( F i t c h  e t  a l .  1 9 4 6 , O r ia n s and Kuhlman 1 9 5 6 , C ra ig h ea d  and C ra ig h ea d  

1 9 5 6 , Hagar 1 9 5 7 , L u t t lc h  e t  a l .  1 9 7 1 )  h a v e  g e n e r a l ly  c o n c lu d e d  t h a t  

th e  r e d - t a i l e d  hawk i s  n o t  v e r y  s p e c i f i c  i n  i t s  s e l e c t i o n  o f  n e s t  s i t e s .  

I t s  n e s t  l o c a t i o n s  r a n g e  from  d e n s e ,  rem o te  w o o d la n d s t o  s i n g l e  t r e e s  

in  op en  f i e l d s  c l o s e  t o  human h a b i t a t i o n .

T h is  s tu d y  w as made to  d e te r m in e  (1 )  th e  r e p r o d u c t iv e  s t a t u s  o f  

t h e  r e d - t a i l e d  hawk I n  so u th e r n  M ic h ig a n  and (2 )  som e o f  th e  f a c t o r s  

a f f e c t i n g  n e s t  s i t e  s e l e c t i o n .  D a ta  o n  p o p u la t io n  d e n s i t y ,  n e s t l i n g  

g ro w th  r a t e s ,  fo o d  h a b i t s ,  e f f e c t s  o f  u r b a n iz a t io n ,  and r e l a t i o n s h i p s  

w it h  o t h e r  r a p to r s  a l s o  w ere  c o l l e c t e d .

1



STUDY AREA DESCRIPTION

T h is  i n v e s t i g a t i o n  w as c o n d u c te d  in  and around A la le d o n  T o w n sh ip , 

Ingham C ou n ty , M ich ig a n  (4 2 °  38  N, 8 4 °  23 W). A la le d o n  T ow nship  I s  

a 9 3 .2  sq u a r e  k i lo m e t e r  t r a c t  (3 6  s q u a r e  m i l e s )  l o c a t e d  4 . 8  k i lo m e t e r s  

s o u th  o f  E a s t  L a n s in g . I n t e r s t a t e  H ighway 96 c r o s s e s  th e  n o r th e r n  

p o r t io n  o f  th e  to w n sh ip  an d , l i k e  m ost o th e r  to w n sh ip s  i n  s o u th e r n  

M ic h ig a n , i t  I s  g r ld d e d  by an e x t e n s i v e  n e tw o rk  o f  c o u n ty  r o a d s .

The a r e a  i s  t y p i c a l  s o u th e r n  M ich ig a n  fa r m la n d , w ith  a b o u t 65  p e r ­

c e n t  o f  th e  la n d  un d er c u l t i v a t i o n  and a b o u t 14 p e r c e n t  i n  s m a ll  

s c a t t e r e d  w o o d lo t s  (F ig u r e  1 ) .  T h e se  w o o d lo ts  a r e  p r e d o m in a n tly  b e e c h -  

m a p le  (F agus -  A c e r )  a s s o c i a t i o n s ,  b u t  som e a r e  o a k -h ic k o r y  (O u ercu s -  

C arva) a s s o c i a t i o n s .  Comnon t r e e  s p e c i e s  a r e  A m erican  b e e c h  (F agu s  

g r a n d lf  o l i a ) , s u g a r  m aple (A cer sa c c h a r u m ), red  m ap le  (A . 9 red

o a k  (O uercus r u b r a ) , w h it e  oak  ( 2 .  a l b a ) , sh a g b a rk  h ic k o r y  (C arva  

o v a t a ) , A m erican  b assw ood  ( T i l i a  a r o e r lc a n a ) ,  A m erican  elm  (Ulmus 

a m e r lc a n a ) , b la c k  c h e r r y  (Prunua a e r o t in a )  and w h i t e  a sh  (F r a x in u s  

a m e r ic a n a ) . S m a ll w o o d lo ts  and e x t e n s i v e  farm  la n d s  on  f l a t  to  g e n t ly  

r o l l i n g  to p o g ra p h y  g i v e s  th e  to w n sh ip  a d e c id e d ly  open  a p p e a r a n c e .

O nly on e  s m a ll  (1 6  h e c t a r e )  la k e  and tw o narrow  c r e e k s  l i e  w i t h in  th e  

s tu d y  a r e a ,  b u t I t  d o e s  c o n t a in  s e v e r a l  m arsh es and som e r a t h e r  

e x t e n s i v e  wooded swam ps.

I n  a d d i t i o n  t o  th e  r e d - t a i l e d  hawk, o th e r  r a p t o r s  s e e n  on  th e  

s tu d y  a r e a  w ere  th e  tu r k e y  v u l t u r e  (C a th a r te s  a u r a ) , r ed —s h o u ld e r e d

2
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hawk (B u teo  l i n e a t u g ) . C o o p e r 's  hawk ( A c c ip l t e r  c o o p e r i i ) . m arsh hawk 

(C ir c u s  c y a n e u s ) ,  sp a rro w  haw k (F a lc o  s p a r v e r i u s ) . g r e a t  h orn ed  ow l 

(Bubo v i r g i n i a n u s ) . s c r e e c h  o w l (O tus a s i o ) and lo n g -e a r e d  ow l (A sto  

o t u s ) .



F ig u r e  1 . A e r i a l  p h o to g ra p h  o f  A la le d o n  T ow n sh ip , Ingham C ou n ty , 
M ic h ig a n , J u ly ,  1 9 7 0 .



METHODS

S e a r ch e s  fo r  r e d - t a i l e d  hawk n e s t s  w ere  co n d u cted  In  March and 

A p r i l  o f  each  y e a r  from  1971 th rou gh  1 9 7 5 . A la r g e  p r o p o r t io n  o f  th e  

s tu d y  a rea  was open  farm  lan d  w h ich  w as c o v ered  q u ic k ly  and th o ro u g h ly  

by a u to m o b ile . A l l  w o o d lo ts  w it h in  th e  s tu d y  a r e a  w ere s y s t e m a t ic a l ly  

s e a r c h e d  on f o o t .  N e s t  lo c a t io n s  w ere  p l o t t e d  on to p o g r a p h ic  maps. 

B ec a u se  o f  th e  d i s p e r s io n  o f  w o o d lo t s , t h e  la r g e  s i z e  o f  th e  n e s t s ,  

and th e  m ain ly  d e c id u o u s  f o r e s t  c o v e r , I t  i s  b e l ie v e d  t h a t  a l l  n e s t s  

w i t h in  th e  tow n sh ip  w ere  fo u n d .

In  1971 , 1972 and 1 9 7 5 , n e s t s  w ere  ch eck ed  to  d e te r m in e  rep ro ­

d u c t iv e  s u c c e s s .  The 1971 n e s t s  w ere  ch eck ed  s h o r t ly  a f t e r  th e  eggs  

w ere  l a i d  and r e g u la r ly  t h e r e a f t e r  u n t i l  a l l  young had f le d g e d .  R ather  

c o m p le te  d a ta  on e g g s  l a i d ,  young h a tc h e d  and n e s t l i n g  m o r t a l i t y  w ere  

o b t a in e d .  In  1972 and 19 7 5 , in  an e f f o r t  t o  e l im in a t e  t h e  p o s s i b l e  

I n f lu e n c e  o f  c l im b in g -d ls tu r b a n c e  on r e p r o d u c t iv e  s u c c e s s ,  n e s t  t r e e s  

w ere  c lim b ed  o n ly  o n c e , JuB t p r io r  t o  f l e d g i n g .  C ounts o f  e g g s  la id  

and young h atch ed  w ere  n o t  made an d , t h e r e f o r e ,  th o s e  f ig u r e s  and th o se  

d e r iv e d  from them r e p r e s e n t  minimum v a l u e s .

Growth d a ta  fo r  n e s t l i n g s  w ere g a th e r e d  w eek ly  d u r in g  th e  1971 

n e s t i n g  s e a so n . Young hawks w ere lo w e r ed  t o  th e  ground in  a can vas  

b a s k e t ,  w eigh ed  on a s in g le - p a n  d i a l  s c a l e  (F ig u r e  2 ) ,  and h o is t e d  

b ack  t o  th e  n e s t .  Red f in g e r n a i l  p o l i s h ,  a p p lie d  on th e  l e g s ,  was 

u sed  t o  mark in d iv id u a l  n e s t l i n g s .  B e c a u se  o f  th e  need  f o r  fr e q u e n t  

c l im b in g  to  n e s t s ,  e ig h t - in c h  tw is t e d  s t e e l  s p ik e s  w ere d r iv e n  in t o



th e  t r e e s  t o  form  a p erm an en t la d d e r .  L e g -I r o n  t r e e  c l im b e r s  w ere  u se d  

fo r  l e s s - f r e q u e n t l y  c lim b e d  t r e e s .  To l e s s e n  th e  p o s s i b i l i t y  o f  human 

s c e n t  a t t r a c t i n g  p r e d a to r s  t o  n e s t  t r e e s ,  la d d e r  s e c t i o n s  w ere  u sed  to  

b y p a ss  t h e  lo w e r  p o r t io n  o f  th e  tr u n k . N a p th a le n e  b a l l s  a l s o  w ere  

s c a t t e r e d  around  each  t r e e  b a s e .

D u r in g  each  o f  th e  1 9 7 2 -1 9 7 5  s e a s o n s ,  n e s t s  w ere  v i s i t e d  o n ly  

t w i c e ,  o n c e  when th e  o c c u p ie d  n e s t s  w ere  f i r s t  lo c a t e d  and a g a in  j u s t  

b e f o r e  t h e  young f le d g e d .  On t h e  f i r s t  v i s i t ,  n e s t  t r e e s  w e re  ap­

p ro a ch ed  o n ly  a s  c l o s e  a s  n e c e s s a r y  t o  c o n f ir m  o c c u p a t io n .  On t h e  

se c o n d  o c c a s i o n ,  th e  t r e e s  w ere  c lim b e d  and n e s t s  c h e c k e d . N e s t l i n g s  

p r e s e n t  w ere  banded u s in g  F is h  and W i l d l i f e  S e r v ic e  l e g  b a n d s .

D u r in g  t h e  summer o f  1 9 7 2 , h a b i t a t  e v a lu a t io n  s t u d i e s  w e r e  c a r r ie d  

o u t  a t  4 5  r e d - t a i l e d  hawk n e s t  s i t e s  i n  and arou n d  A la le d o n  T ow nsh ip . 

W h ile  a l l  n e s t s  w ere known t o  h a v e  b e e n  b u i l t  by r e d - t a i l s  (F ig u r e  3 ) ,  

th e y  w e r e  n o t  n e c e s s a r i l y  a c t i v e  d u r in g  th e  s t u d y .  The I n c lu s io n  o f  

b o th  o ld  and new n e s t s  w as n e c e s s a r y  t o  o b t a in  a s u f f i c i e n t  sa m p le .

N e s t  s i t e  e v a lu a t io n s  w e r e  co n d u cted  on  p l o t s  3 0 .5  m (1 0 0  f e e t )  

in  r a d iu s  around each  n e s t  tr e e *  The s a m p lin g  t e c h n iq u e  w as a  m o d if i ­

c a t i o n  o f  t h e  r a n g e f in d e r  c i r c l e  m ethod recom mended by L in d se y  e t  a l .  

( 1 9 5 8 :4 4 1 )  and was s im i l a r  t o  t h a t  em p loyed  by Jam es ( 1 9 7 1 : 2 1 5 ) .  A 

w h it e  p o l e  e n c i r c l e d  by tw o c o n s p ic u o u s  r i n g s  6 8 . 6  cm a p a r t  w as p la c e d  

v e r t i c a l l y  n ea r  th e  b a s e  o f  t h e  n e s t  t r e e .  T h is  p o le  w as s ig h t e d  by  

h o ld in g  a t r e e  c a l i p e r  (o r  s h o r t  s t i c k )  a t  arm s le n g t h  ( 6 3 .5  cm) and 

a l i g n i n g  two m arks 1 .2 5  cm a p a r t  on i t  w ith  t h e  two m arks on  th e  p o le .  

The tw o s e t s  o f  marks a l ig n e d  p e r f e c t l y  when v ie w e d  from  3 0 .5  m, and  

p r o v id e d  an  e f f i c i e n t  m eans o f  d e te r m in in g  t h e  p e r im e te r  o f  t h e  c i r c l e  

t o  b e  sa m p le d . The a r e a  o f  ea ch  su ch  c i r c u l a r  p l o t  w as 0 .2 9  h a .



W ith in  t h e  n e a t  p l o t s ,  t h e  t o t a l  num ber, a p e c l e s  and d ia m e te r  a t  

b r e a s t  h e ig h t  (d b h ) o f  t r e e s  g r e a t e r  th a n  t e n  c e n t im e t e r s  dbh w ere  

t a l l i e d  and u sed  t o  c a l c u l a t e  t r e e  b a s a l  a r e a  p er  h e c t a r e .  The h e ig h t  

and l o c a t i o n  o f  ea ch  n e s t  and th e  h e i g h t ,  s p e c i e s  and dbh o f  ea ch  n e s t  

t r e e  w ere  a l s o  r e c o r d e d . The mean can op y h e ig h t  a t  ea ch  n e s t  s i t e  w as 

d e te r m in e d  by m ea su r in g  t h e  h e ig h t  o f  t h e  d om in an t t r e e s . A Haga 

h y p so m eter  w as u sed  t o  m easu re  n e s t  and t r e e  h e i g h t s .

D is t a n c e s  from  t h e  n e s t  to  t h e  n e a r e s t  o c c u p ie d  d w e l l in g  and t o  

th e  n e a r e s t  ed g e  o f  th e  w o o d lo t  a l s o  w e r e  r e c o r d e d , a s  w e l l  a s  th e  

d i r e c t i o n a l  e x p o su r e  o f  t h o s e  n e s t s  s i t u a t e d  w i t h in  AO m e te r s  o f  an  

e d g e . The d i r e c t i o n a l  e x p o s u r e  i s  th e  c a r d in a l  com pass d i r e c t i o n  fa c e d  

by t h e  c l o s e s t  w o o d lo t  e d g e .

A ls o ,  h a b i t a t  ty p e s  on  72 and 388  h a  c i r c u l a r  p l o t s  a b o u t  ea ch  

n e s t  s i t e  w ere  e v a lu a t e d .  The 72 ha p l o t s  w e r e  s e l e c t e d  t o  exam in e th e  

h a b i t a t  t y p e s  m ore im m e d ia te ly  su r r o u n d in g  t h e  n e s t  s i t e s .  The 388  ha  

p l o t s  a r e  c i r c u l a r  a p p r o x im a tio n s  o f  t h e  home ra n g e  o f  s o u th e r n  

M ich igan  r e d - t a i l e d  hawks d u r in g  th e  n e s t i n g  s e a s o n  (C r a ig h e a d  and 

C raigh ead  1 9 5 6 : 2 5 7 ) .  Ground i n s p e c t i o n s  com bined w ith  a e r i a l  p h o to ­

g ra p h s w ere  u se d  in  c o n s t r u c t in g  a c o lo r - k e y e d  h a b i t a t  map sh o w in g  

s e v e n  c a t a g o r l e s :  c r o p la n d , w o o d la n d , abandoned  f i e l d ,  p a s t u r e ,

r e s i d e n t i a l ,  m arsh and open  w a te r . A p o la r  p la n im e te r  w as u sed  t o  com­

p u te  a r e a l  m easu rem en ts f o r  ea ch  ty p e  on  ea ch  p l o t .  C om p arison s o f  

h a b i t a t  t y p e s  b e tw ee n  n e s t  s i t e s  w er e  th e n  made on p l o t s  o f  b o th  s i z e s  

in  a t te m p ts  t o  d i s c e r n  s i m i l a r i t i e s .  C om p arison s o f  h a b i t a t  ty p e s  w ere  

a l s o  made w ith  72 and 386  ha  p l o t s  s ” T*routid ing f i v e  w o o d lo t s  w h ich  w ere  

unused  by r e d - t a l l s ,  b u t  w h ich  ap p eared  t o  b e  s u i t a b l e  a s  p o t e n t i a l  

n e s t  s i t e s .
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F ig u r e  2 . F iv e  w eek o ld  r e d - t a i l e d  hawk b e in g  w e ig h e d  
on  a s i n g l e  pan d i a l  s c a l e .

F ig u r e  3 .  T y p ic a l  r e d - t a l l e d  hawk n e s t ,  A la le d o n  
T o w n sh ip , Ingham C o u n ty , M ic h ig a n , 
A p r i l ,  1971 .



RESULTS 

N e s t  S i t e s

The n e s t s  w e re  s i t u a t e d  I n  n in e  s p e c i e s  o f  d e c id u o u s  t r e e s ,  b u t  

b e e c h  and su g a r  m aple w ere  by f a r  th e  m ost o f t e n  s e l e c t e d  (T a b le  1 ) .

The h e ig h t  o f  n e s t s  a b o v e  th e  ground v a r ie d  b e tw e e n  1 0 .4  and 2 5 .0  m, 

w it h  a mean o f  1 7 .2  +  3 ,2  m. T h ir t y  s i x  o f  t h e  n e s t s  w ere  b u i l t  In  

c r o t c h e s  o f  th e  m ain tr u n k , w ith  th e  rem a in d er  i n  fo r k s  o f  l a r g e  

b r a n c h e s .

H o st n e s t  t r e e s  w ere  l a r g e ,  a v e r a g in g  2 3 .6  +  3 .3  m h ig h  and 5 2 .3  

+ 1 5 .0  cm i n  d ia m e te r  a t  b r e a s t  h e ig h t  (d b h ) .  O nly  27 p e r c e n t  o f  th e  

n e s t  t r e e s  w e re  t h e  t a l l e s t  t r e e  i n  t h e i r  r e s p e c t i v e  .2 9  ha p lo t B ,  b u t  

a t o t a l  o f  78 p e r c e n t  w ere  e q u a l t o  th e  mean can op y  h e ig h t  o f  t h a t  p l o t .  

A l l  n e s t s  w ere  s i t u a t e d  in  th e  u p p er  h a l f  o f  th e  n e s t  t r e e ,  71 p e r c e n t  

i n  t h e  up p er t h i r d ,  and 44 p e r c e n t  In  th e  up p er q u a r t e r .

S ix t y  (9 4  p e r c e n t )  n e s t s  w ere  s i t u a t e d  i n  w o o d lo t s ,  w it h  fo u r  

( 6  p e r c e n t )  i n  lo n e  t r e e s  o u t s id e  th e  w o o d lo t s .  The w o o d lo ts  ra n g ed  In  

s i z e  from  1 .0  t o  1 0 3 .6  h e c t a r e s ,  w it h  a mean o f  1 8 .6  + 2 6 .4  h a .  T h ir ty  

p e r c e n t  o f  th e  n e s t s  w ere  i n  w o o d lo t s  o f  l e s s  th a n  5 h a , w h i l e  67 p e r ­

c e n t  w ere  in  w o o d lo ts  o f  l e s s  th a n  15 ha (T a b le  2 ) .

N e s t s  w ere  u s u a l l y  c l o s e  t o  a w o o d lo t  e d g e .  O nly 13 p e r c e n t  o f  

them w ere  o v e r  65  m e te r s  from  an  e d g e  (T a b le  3 ) .  S e v e n ty  p e r c e n t  w ere  

w i t h in  40  m e te r s  o f  th e  e d g e  and 15 p e r c e n t  w er e  p r e c i s e l y  on  t h e  e d g e .  

T r e e  d e n s i t i e s  w i t h in  th e  .2 9  h e c t a r e  p l o t s  su r r o u n d in g  n e s t s  i n  th e  

i n t e r i o r  o f  w o o d lo t s ,  d e te r m in e d  th ro u g h  c a l c u l a t i o n s  o f  th e  b a s a l  a r e a

9
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T a b le  1 . T ree  s p e c i e s  u t i l i s e d  by r e d - t a i l e d  
Ingham C ounty , M ich ig a n , 1 9 7 1 -1 9 7 5 .

hawks f o r  n e s t s i t e s ,

N e s ts
T ree  s p e c ie s Numbers P e r c e n t

B eech (Fagus e r a n d l f o l i a ) 20 3 1 .2

Suitar m aple (A cer saccharum ) 16 2 5 .0

W hite oak (O uercus a lb a ) 8 1 2 .5

Red oak (O uercus ru b ra ) 7 1 0 .9

Red m anle (A cer rubrum) 6 9 .4

W hite a sh  (F r a x ln u s  a m er lca n a ) 3 4 .7

A m erican elm  (d ead ) (Ulmus a m er lca n u s) 2 3 .1

B o x eld er  (A cer neaundo) 1 1 . 6

Shaabark h lc k o r v  (C arva o v a ta ) 1 1 . 6

T o ta l 64 1 0 0 . 0
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T a b le  2 . S iz e  o f  w o o d lo t s  
C o u n ty , M ic h ig a n ,

c o n t a in in g  r e d - t a i l e d  
1 9 7 1 -1 9 7 5 .

hawk n e s t s ,  Ingham

W oodlot s i z e Numbers o f
(h a ) n e s t s P e r c e n t

1 -5 18 3 0 .0

6 -1 5 2 2 3 6 .7

1 6 -2 5 9 1 5 .0

2 6 -5 0 5 8 .3

51+ 6 1 0 . 0

T o t a l 60 100
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T a b le  3 .  D is t a n c e s  o f  r e d - t a i l e d  hawk n e s t s  from  w o o d lo t  e d g e ,  
Ingham C ou n ty , M ic h ig a n , 1 9 7 1 -1 9 7 5 .

D is t a n c e  from  w o o d lo t  ed g e  Numbers o f
(m e te r s )  n e s t s  P e r c e n t

On e d g e  9 1 5 .0

1 -1 5  5 8 .3

1 6 -4 0  28 4 6 .7

4 1 -6 5  10 1 6 .7

6 6 +  8  1 3 .3

T o t a l  60 100
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p e r  h e c t a r e ,  w ere  s i g n i f i c a n t l y  (P <  0 .0 5 )  lo w er  th a n  th o s e  o f  th e  

n e s t s  w i t h in  4 0  m e te r s  o f  th e  e d g e  ( 7 7 .2  m v s  1 1 5 .0  n ) .

C h i- s q u a r e  t e s t s  show ed no s i g n i f i c a n t  d i f f e r e n c e s  (P >  0 . 1 )  

b etw een  t h e  num bers o f  n e s t s  f a c i n g  v a r io u s  d i r e c t i o n s .

D u rin g  t h e  f i v e  y e a r s  o f  s t u d y ,  d i s t a n c e s  from  o c c u p ie d  r e d - t a i l e d  

n e s t s  t o  th e  n e a r e s t  I n h a b ite d  human d w e l l in g  ra n g ed  from  .3 7  t o  .7 4  

k i lo m e t e r s ,  w i t h  a  mean o f  . 5 3 + 0 . 1 5  k i lo m e t e r s .

H a b ita t  T ypes

Abandoned f i e l d s  and c r o p la n d s  made up m ost o f  th e  h a b i t a t s  w i t h in  

t h e  72 ha and 388  ha c i r c u l a r  p l o t s  su r r o u n d in g  t h e  n e s t  s i t e s  

(T a b le  4 ) .  W oodland h a b i t a t  co m p r ise d  1 4 .4  p e r c e n t  o f  th e  72 ha n l o t s  

and 9 .8  p e r c e n t  o f  388 ha p l o t s .  The d i s t r i b u t i o n  o f  h a b i t a t  t y p e s  in  

th e  72 ha p l o t s  w as q u i t e  s im i l a r  t o  t h a t  o f  t h e  388 ha p l o t s .  The 

p e r c e n ta g e s  o f  h a b i t a t  t y p e s  In  c i r c u l a r  p l o t s  c e n t e r in g  on e a c h  o f  

f i v e  w o o d lo t s  u n u sed  a s  n e s t  s i t e s  (T a b le  5 )  w ere  v e r y  s im i l a r  t o  th o s e  

i n  t h e  p l o t s  s u r r o u n d in g  th e  n e s t  s i t e s  (T a b le  4 ) .  The w id e  r a n g e  In  

v a lu e s  o f  e a c h  h a b i t a t  ty p e  a p p e a r s  t o  I n d ic a t e  t h a t  th e  su r r o u n d in g  

h a b i t a t  ty p e s  h a v e  l i t t l e  I n f lu e n c e  i n  n e s t  s i t e  s e l e c t i o n .

N e s t  U se

D u rin g  t h e  f i v e  y e a r s  o f  t h i s  to w n sh ip -w id e  s t u d y ,  47 d i f f e r e n t  

r e d - t a i l e d  hawk n e s t s ,  b o th  o c c u p ie d  and u n o c c u p ie d , w ere  found  

(T a b le  6 ) .  An a v e r a g e  o f  22 n e s t s  c o n s t r u c t e d  by r e d - t a i l e d  hawks 

w ere  p r e s e n t  e a c h  y e a r  (T a b le  7 )  o f  w h ich  13 w ere  o c c u p ie d  by r e d — 

t a i l s ,  4 w ere  u se d  by g r e a t  h orn ed  o w ls  and 5 rem ain ed  em pty. F o llo w ­

in g  th e  1971 y e a r  o f  b a s e  d a ta  c o l l e c t i o n ,  51 n e s t s  w ere  found t o  b e  

o c c u p ie d  by r e d - t a i l e d  hawks (T a b le  8 ) and o f  t h e s e  22 (4 3  p e r c e n t )
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T a b le  4 , H a b ita t  ty p e s  In  c i r c u l a r  p l o t s  su rro u n d in g  f o r t y - f i v e  red ­
t a i l e d  hawk n e s t s ,  Ingham C ounty , M ich ig a n , 1 9 7 0 -1 9 7 2 .

H a b ita t  ty p e s
P e r c e n ta g e s  

M edian Range

C ropland 4 1 .7

388 ha p lo t s

4 .6 - 7 6 .1

Woodland 9 .8 3 .0 - 3 0 .1

Abandoned f i e l d 1 6 .8 2 .4 - 5 8 .4

P a s tu r e 8 .5 0 .3 - 4 0 .9

R e s id e n t ia l 1 1 . 0 2 ,6 - 4 9 .5

Marsh 0 . 0 0 .0 - 1 2 .9

Open w a ter 0 .3 0 .0 -  3 .7

C ropland 4 0 .3

72 ha p l o t s

0 .0 - 8 6 .3

Woodland 1 4 .4 1 .4 - 5 3 .2

Abandoned f i e l d 1 5 .1 1 .4 - 5 9 .7

P a s tu r e 7 .2 0 .0 - 5 4 .0

R e s id e n t ia l 5 .8 0 .0 - 6 3 .3

Marsh 0 . 0 0 .0 - 2 2 .3

Open w ater 0 . 0 0 .0 -  3 .6
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T a b le  5 . H a b it  aj  ̂ t y p e s  In  c i r c u l a r  p l o t s  su r r o u n d in g  f i v e  wood lo t a
u n u sed  by r e d - t a i l e d  hawks a s  n e s t  s i t e s ,  A la le d o n  T o w n sh ip , 
Ingham C ou n ty , M ic h ig a n , 1 9 7 0 -1 9 7 2 .

H a b ita t  t y p e s
P e r c e n ta g e s  

M edian  Range

388 ha p l o t s

C rop land 5 9 .4 4 4 .6 - 7 3 .1

W oodland 1 1 .7 4 . 5 - 1 4 . 0

Abandoned f i e l d 4 .3 3 . 6 - 1 1 . 2

P a s tu r e 1 3 .4 1 .3 - 3 2 .7

R e s i d e n t l a l 7 .2 4 . 3 -  8 .3

Marsh 0 .0 0 . 0 -  1 ,4

Open w a te r 0 . 0 0 . 0 -  0 .3

72 ha p l o t s

C ropland 6 6 .9 3 2 .4 - 8 2 .7

Woodland 1 7 .3 1 2 .2 - 2 6 .6

Abandoned f i e l d 3 .6 0 . 0 - 1 8 . 0

P a s tu r e 5 .0 0 . 0 - 4 1 . 0

R e s i d e n t i a l 1 .4 0 . 0 -  2 .9

Marsh 0 .0 ------

Open w a ter 0 .0 ------

* 3 u se d  i n  l a t e r  y e a r s
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1

2

3

4

5
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8
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10
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12

13

14
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16
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20

21

22

23

24

25

16

H is t o r y  o f  u se  o f  n e s t s  b u i l t  by r e d - t a i l e d  haw ks, A la le d o n  
T ow n sh ip , Ingham C o u n ty , M ich ig a n , 1 9 7 1 -1 9 7 5 . S u b s c r ip t s  
d e n o te  t h e  numbers o f  young f le d g e d  from  s u c c e s s f u l  n e s t s .  
O th er sy m b o ls :  RT, R e d - t a i l e d  hawk; GHO, G rea t h orn ed  o w l;
E, Empty; D, D e s tr o y e d ;  N ot p r e s e n t .

_________________________________Year_________________________________
1971 1972 1973 1974 1975

E E RT RT RT

RT i E D - -

RT i E D - -

GHO GHO GHO GHO D

RT 2 GHO E D -

RT x E D - -

GHO D - - -

RT 2 E D - -

E E D - -

RT E D - _

GHO D ■ - - -

RT E E D -

E GHO D - -

RT GHO GHO GHO RT

RT GHO D - -

RT E GHO D —

GHO D - - -

E D - - -

E RT D - -

E RT GHO GHO RT

RT RT RT RT RT

RT RT RT D -

RT RT E D -

- RT RT D -

- RT x RT GHO GHO



26

27

26

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

17

C o n tin u ed

_________________________________ Y ear_________________
1971 1972 1973 1974

RT 2 E D

E RT i E D

GHO RT 2 RT RT

RT RT

RT D

RT RT

RT E

RT RT

RT D

RT RT

RT RT

-  RT RT

RT

RT

RT

RT
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T a b le  7 .  U se o f  r e d - t a i l e d  hawk n e s t s  p r e s e n t  In A la le d o n  T ow nsh ip , 
Ingham C o u n ty , M ic h ig a n , 1 9 7 1 -1 9 7 5 .

N e s t  u se 1971
Numbers o f  

1972 1973
n e s t s

1974 1975
5 -y e a r
means

O ccu p ied  by r e d - t a i l e d  hawks 13 10 15 13 13 1 2 .8

O ccu p ied  by g r e a t  h o rn ed  o w ls 5 5 4 4 4 4 .4

Empty 7 9 5 1 3 5 .0

T o t a l  n e s t s  p r e s e n t 25 24 24 18 20 2 2 .2



Table 8. P rev ious-year's  h is to ry  of occupied re d - ta ile d  hawk n es ts . Alaledon Township. Ingham County.
Michigan, 1972-1975.

Total n es ts  occupied by r e d - ta i l s  in  curren t year 4-year Percent
P rev ious-year's  h isto ry 1972 1973 1974 1975 to ta ls of to ta l

Number Percent Number Percent Number Percent Number Percent

Occupied by
re d - ta ile d  hawks 3* 30 5 33 9 69 4 31 21 42

Occupied by
g reat horned owls 1 10 0 0 2 15 3 6

Empty 3 30 1 7 0 1 8 5 9

Newly constructed 3 30 9 60 4 31 6 46 22 43

Totals 10 15 13 13 51

* Example: 3 nests occupied by re d - ta ile d  hawks in  1972 were occupied by re d - ta ile d  hawks in  1971.
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had b een  n e w l y - b u i l t ,  21 (41  p e r c e n t )  had b e e n  o c c u p ie d  b y  r e d - t a i l s  

t h e  p r e v io u s  y e a r ,  3 (6  p e r c e n t )  had b e e n  u se d  by g r e a t  h orn ed  a w ls  t h e

p r e v io u s  y e a r  and 5 (1 0  p e r c e n t )  had b e e n  em pty th e  p r e v io u s  y e a r .

P r e v io u s  o ccu p a n cy  e v i d e n t l y  w as n o t  r e l a t e d  t o  n e s t i n g  s u c c e s s .  A

t h ir d  o f  s u c c e s s f u l  n e s t s  w ere  n ew ly  b u i l t ,  a t h ir d  had b e e n  o c c u p ie d

by r e d - t a l l s  t h e  p r e v io u s  y e a r ,  w h i l e  25 p e r c e n t  w ere  p r e v io u s ly  u sed  

by g r e a t  h o rn ed  o w ls  and 9 p e r c e n t  w e r e  em pty t h e  p r e v io u s  y e a r  

(T a b le  8 ) .  U n s u c c e s s f u l  n e s t s  w ere  v e r y  s im i l a r  t o  s u c c e s s f u l  n e s t s  

w it h  r e s p e c t  t o  t h e i r  p r e v lo u s - y e a r ' s  h i s t o r y  (T a b le  9 ) .

W h ile  84  p e r c e n t  o f  o c c u p ie d  re d —t a i l e d  n e s t s  s u r v iv e d  u n t i l  th e  

f o l l o w in g  y e a r ,  o n ly  20 p e r c e n t  o f  t h o s e  u sed  by g r e a t  h orn ed  o w ls  and  

m e re ly  7 p e r c e n t  o f  t h e  em pty n e s t s  p e r s i s t e d  u n t i l  t h e  f o l lo w in g  

s p r in g  (T a b le  1 0 ) .  Though 41 p e r c e n t  o f  r e d - t a i l e d  n e s t s  w ere  s t i l l  

p r e s e n t  t h e  t h ir d  y e a r ,  o n ly  7 p e r c e n t  o f  t h o s e  u sed  by g r e a t  horned  

o w ls  rem ain ed  f o r  a t h ir d  s e a s o n .  No u n u sed  n e s t  s u r v iv e d  fo r  m ore 

th a n  two y e a r s  from  th e  t im e  i t  w as a b a n d o n ed .

N e s t in g  D e n s ity

The d i s t r i b u t i o n  o f  n e s t i n g  r e d - t a i l  p a ir s  on t h e  A la le d o n  Town­

s h ip  s tu d y  a r e a  from  1971 th ro u g h  1975 was mapped ( F ig u r e s  4 - 8 ) .  The 

num bers o f  n e s t i n g  p a ir s  f lu c t u a t e d  b e tw e e n  10 and 1 5 , w ith  a mean o f  

13 (T a b le  1 1 ) .  N e s t in g  d e n s i t y  c o r r e s p o n d in g ly  v a r ie d  from  6 .2  s a u a r e  

k i lo m e t e r s  t o  9 .3  s q u a r e  k i lo m e t e r s  p er  n e s t in g  p a ir  (T a b le  1 1 ) .  The 

mean d e n s i t y  w as o n e  p a ir  p er  7 .2  sq u a r e  k i lo m e t e r s .  The d i s t a n c e  

b etw een  tw o o c c u p ie d  n e s t s  i n  any o n e  y e a r  ran ged  from  .5 6  t o  4 .0 9  

k i lo m e t e r s ,  w it h  a mean o v e r  th e  f i v e  y e a r s  o f  1 .9 6  k i lo m e t e r s  

(T a b le  1 2 ) .
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T a b le  9 .  S u c c e s s  1 o f  r e d - t a i l e d  hawk n e s t s  a s  com pared w ith  p r e v io u s -  
y e a r ' s  u s a g e ,  A la la d o n  T ow nsh ip , Ingham  C ou n ty , M ic h ig a n ,  
1972 and 1 9 7 5 .

P r e v io u s —y e a r 1a h i s t o r y
S u c c e s s f u l  

Numbers P e r c e n t
U n s u c c e s s fu l  

Numbers P e r c e n t

O ccu p ied  by r e d - t a i l e d  hawks A 33 3 27

O ccu p ied  by  g r e a t  h orn ed  o w ls 3 25 0 0

Empty 1 9 3 27

N ew ly c o n s tr u c t e d 4 33 5 46

T o ta l 12 100 11 100

* H aving f le d g e d  a t  l e a s t  o n e  you n g



Table 10. Longevity of re d - ta ile d  hawk n ea ts , Alaiedon Township, Ingham County, Michigan, 1971-1975.

Occupied a t 
le a s t 1 year

Occupied 2 
consecutive 

years

Occupied 3 
consecutive 

years

Occupied 4 
consecutive 

years

Number Number Percent Number Percent Number Percent

Nests occupied by r e d - ta i l s 51 43 84 21 41 6 12

Nests occupied by g rea t horned owls 15 3 20 1 7 0 0

Nests not reoccupied by any rap tor 14 1 7 0 0 0 0
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Figure A. Location of 1971 red-tailed hawk neats, Alaiedon Townahip,
Ingham County, Michigan.



Location of 1972 red-tailed hawk nests, Alaledon Township,
Ingham County, Michigan.
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Figure 6. Location of 1973 red-tailed hawk nests, Alaiedon Townahip,
Ingham County, Michigan.



Figure 7. Location of 1974 red-tailed hawk nests, Alaiedon Township,
Ingham County, Michigan.
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Figure 8. Location of 1975 red-tailed hawk nests, Alaledon Towr^hip,
Ingham County, Michigan.
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T a b le  1 1 . N e s t in g  d e n s i t i e s  o f  r e d - t a i l e d  hawks In  A la le d o n  T ow n sh ip . 
Ingham C ou n ty , M ic h ig a n , 1 9 7 1 -1 9 7 5 .

1971 1972 1973 1974 1975 5 - y e a r
m eans

N e s t in g  p a ir s 13 10 15 13 13 13

S q u a re  k i lo m e t e r s  p e r  p a ir 7 .2 9 .3 6 .2 7 .2 7 .2 7 .2

P a ir s  p er  sq u a r e  k i lo m e t e r . 14 .1 1 . 16 .1 4 .1 4 .1 4
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T a b le  1 2 . Mean and ex tre m e  d i s t a n c e s  b e tw e e n  o c c u p ie d  r e d - t a i l e d  hawk 
n e s t s ,  A la ie d o n  T ow n sh ip , Ingham  C o u n ty , M ic h ig a n , 1 9 7 1 -1 9 7 5 .

Y ear Mean d i s t a n c e  
(km .)

Range  
(k m .)

1971 2 .3 2 2 .0 9  -  2 .5 6

1972 1 .7 2 .9 5  -  2 .7 0

1973 1 .6 9 1 .3 8  -  2 .7 2

1974 2 .0 3 1 .3 0  -  4 .0 9

1975 2 .0 3 .5 6  -  4 ,0 9

F iv e  y e a r  p e r io d 1 .9 6 .5 6  -  4 .0 9
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R ep ro d u ctio n

The r e p r o d u c t iv e  c h r o n o lo g y  o f  a o u th e rn  M ich igan  r e d - t a i l s  was 

c a lc u la t e d  f o r  th e  1971 n e s t in g  s e a so n  (T a b le  1 3 ) .  W hile m ost r e d -  

t a i l s  b eg a n  in c u b a t io n  ab ou t 30 March, a few  b egan  a s  e a r ly  a s  23 M arch. 

Most e g g s  had h a tch ed  by 4 May and m ost n e s t l i n g s  had f le d g e d  by 16 

Ju n e. One p a ir  o f  n e s t l i n g s  d id  n o t le a v e  th e  n e s t  u n t i l  29 Ju n e.

In  1 9 7 1 , t h ir t e e n  p a ir s  l a i d  20 e g g s  f o r  an a v e r a g e  o f  1 .5 4  eg g s  

p er n e s t in g  p a ir  (T a b le  1 4 ) .  E ig h t n e s t s  c o n ta in e d  2 e g g s  and fo u r  

h e ld  1 e g g .  In  a d d i t io n ,  o n e  n e s t  was abandoned b e f o r e  any eg g s  w ere  

l a i d  and th e  p a ir  d id  n o t a tte m p t t o  r e n e s t .  T h ir te e n  young w ere  

h a tc h e d , an  a v e r a g e  o f  1 .0  young per n e s t .  Of th e  young h a tc h e d , e ig h t  

(62  p e r c e n t )  w ere  f le d g e d .  The t o t a l  l o s s ,  from e g g s  l a i d  to  young  

f le d g e d ,  w as 60 p e r c e n t .  Only s e v e n  (54 p e r c e n t )  o f  th e  t h ir t e e n  n e s t s  

w ere s u c c e s s f u l  In  f le d g in g  a t  l e a s t  one y o u n g .

Only t e n  n s t s  w ere known to  b e  a c t i v e  w i t h in  th e  to w n sh ip  in  1972 . 

E ig h t young w ere  known to  h a v e  h a tc h e d , fo r  an a v e r a g e  o f  0 .8 0  young  

p er n e s t .  T h at y e a r ,  o n ly  fo u r  (4 0  p e r c e n t )  o f  th e  n e s t s  w ere s u c c e s s ­

f u l  and o n ly  s i x  hawks w ere  f le d g e d ,  an a v e r a g e  1 .5 0  young p er s u c c e s s ­

f u l  n e s t .

The 1975 n e s t in g  s e a s o n  was th e  m ost s u c c e s s f u l  d u r in g  th e  th r e e  

y e a r s  th a t  n e s t in g  s u c c e s s  was a p p r a ise d . F iv e  (38  p e r c e n t )  o f  th e  13 

n e s t s  f a i l e d ,  b u t  14 young w ere  h a tch ed  and 13 w ere f le d g e d  from th e  

rem a in in g  8 n e s t s .  W ith f i v e  (62  p e r c e n t )  o f  th e  e ig h t  s u c c e s s f u l  

n e s t s  f l e d g in g  two you n g , th e r e  was an a v e r a g e  o f  1 .6 2  s u r v iv o r s  per  

s u c c e s s f u l  n e s t  f o r  a low er  n e s t l i n g  l o s s  th a n  i n  th e  o th e r  two y e a r s  

(T a b le  1 4 ) .

O v e r a ll  d u r in g  th e  19 7 1 , 1972 and 1975 s e a s o n s ,  53 p e r c e n t  o f  th e



31

T a b le  1 3 . D a te s  o f  r e d - t a i l e d  hawk r e p r o d u c t iv e  a c t i v i t y ,  A la le d o n  
T o w n sh ip , Ingham C o u n ty , M ic h ig a n , 1 9 7 1 .

R e p r o d u c t iv e  a c t i v i t y Mean d a t e Range

I n i t i a t i o n  o f  in c u b a t io n

H a tc h in g

F le d g in g

30  March 

4 May 

16 June

23 March -  5 A p r i l  

26 A p r i l  -  17 May 

8 Ju n e -  29 Ju n e



32

T a b le  14 . R e p r o d u c t iv e  s u c c e s s  o f  r e d - t a i l e d  h aw k s, A la ie d o n  T o w n sh ip , 
Ingham C ounty , M ic h ig a n , 1 9 7 1 , 1972  and 1975 .

1971
Y ears

1972 1975
3 -y e a r

means

T o t a l  n e s t i n g  p a ir s 13 10 13 12

T o t a l  e g g s  l a i d 20 10* 14* 1 4 .6 7

T o t a l  young h a tc h e d 13 8* 14* 1 1 .6 7

T o t a l  young f le d g e d 8 6 13 9

N e s ts  f l e d g i n g  a t  l e a s t  on e you n g 7 4 8 6 .3 3

Eggs l a i d  p er  n e s t i n g  p a ir 1 .5 4 1 .0 0 * 1 .0 8 * 1 .2 2

Young h a tch ed  p e r  n e s t in g  p a ir 1 .0 0 0 .8 0 * 1 .0 8 * 0 .9 7

Young f le d g e d  p e r  n e s t in g  p a ir 0 .6 2 0 .6 0 1 .0 0 0 .7 5

Young f le d g e d  p e r  s u c c e s s f u l  n e s t 1 .1 4 1 .5 0 1 .6 2 1 .4 2

P e r c e n ta g e s  o f  s u c c e s s f u l  n e s t s 54 40 62 53

Minimum num bers
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n e s t s  w ere  s u c c e s s f u l .  T w e n ty -se v e n  you n g  w e r e  f le d g e d  from  t h e  19 

s u c c e s s f u l  n e s t s , an  a v e r a g e  o f  1 .4 2  you n g  p er  s u c c e s s f u l  p a i r .  E le v e n  

(58  p e r c e n t )  o f  s u c c e s s f u l  n e s t s  p rod u ced  on e f l e d g l i n g  ea ch  and e i g h t  

(4 2  p e r c e n t )  p rod u ced  two e a c h  (F ig u r e  9 ) .  F iv e  (6 2  p e r c e n t )  o f  th e  

e i g h t  s u c c e s s f u l  n e s t s  f l e d g i n g  two you n g  o c c u r r e d  I n  1 9 7 5 , t h e  m ost  

p r o d u c t iv e  n e s t in g  s e a s o n .  The o v e r a l l  r e c r u it m e n t  r a t e  f o r  1 9 7 1 ,

1 9 7 2 , and 1975 was 0 .7 5  you n g f le d g e d  p e r  n e s t in g  p a i r .

N e s t l i n g  M o r t a l i t y

Of f i v e  e g g s  f a l l i n g  t o  h a tc h  d u r in g  th e  1971 and 1972 n e s t in g  

s e a s o n s ,  two w er e  c o l l e c t e d  and a n a ly z e d  f o r  p e s t i c i d e s  a t  th e  M ic h ig a n  

D ep artm en t o f  A g r ic u l t u r e  la b o r a t o r y .  L e v e ls  fou nd  (T a b le  15) a p p ea red  

t o  b e  I n s i g n i f i c a n t  by t h e  s ta n d a r d s  o f  S t i c k e l  (1 9 7 3 :2 7 6 -2 7 8 )  and 

Snyder e t  a l ,  ( 1 9 7 3 : 3 0 2 - 3 0 4 ) .

E ig h t  n e s t l i n g  r e d - t a l l s  d ie d  d u r in g  t h e  s tu d y  (F ig u r e  1 0 ) .  O nly  

on e  was fou nd  when s u f f i c i e n t l y  f r e s h  t o  e n a b le  p a t h o l o g i c a l  exam ina­

t i o n .  I t  had d ie d  o f  s t a r v a t i o n  due t o  a  b lo c k a g e  o f  th e  g iz z a r d  and  

p r o v e n t r ic u lu s  by  num erous s m a ll  b i t s  o f  c e l lo p h a n e  —  an i n d i c a t i o n  

o f  new h a z a r d s  t o  w h ich  w i l d l i f e  a r e  s u b j e c t e d  and w h o se  e f f e c t s  a r e  

r a r e ly  o b s e r v e d .

Of t h e  o th e r  s e v e n  y o u n g , on e w as fou nd  p a r t i a l l y  decom posed  In  

th e  n e s t ,  o n e  w as fou n d  p a r t i a l l y  e a t e n  by  an  unknown p r e d a to r  on  th e  

ground n e a r ly  25 m e te r s  from  th e  n e s t  t r e e ,  and o n e  w as c a n n ib a l iz e d  

p resu m a b ly  by I t s  s i b l i n g .  Even th o u g h  n e s t  c h e c k s  w ere  made e v e r y  4 

d a y s ,  th e  o th e r  fo u r  d isa p p e a r e d  w it h o u t  a t r a c e .

I n f e s t a t i o n s  o f  t h e  la r v a e  o f  a  b lo o d - s u c k in g  f l y  o f  t h e  g en u s  

P r o t o c a l l lp h o r a  w ere  e n c o u n te r e d  f r e q u e n t ly  on  t h e  r e d - t a i l e d  hawk 

n e s t l i n g s .  M aggots w ere  fou nd  In  th e  e a r s  o f  n e a r ly  a l l  n e s t l i n g s  b u t
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T a b le  15 . A n a ly s is  o f  two unhatched  r e d - t a i l e d  hawk e g g s  c o l l e c t e d  In  
A la le d o n  T ow nship , Ingham C ou n ty , M ich ig a n , J u n e , 1972.

R esid u e
L e v e l

Egg 1
(ppm)

Egg 2

DDT 0 .3 0 1 .0 5

DDE 1 .0 0 6 .5 4

DDD 0 .2 1 1 .2 5

D ie ld r ln 0 .2 6 0 .5 7

PCB 3 .0 5 *

* Egg a c c i d e n t a l l y  b rok en  a f t e r  b e in g  p la c e d  in  p l a s t i c  b a g , PCB l e v e l  
n o t  r e l i a b l e
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F ig u r e  9 .  R e d - t a i l e d  hawk n e s t  c o n t a in in g  two f iv e - w e e k  
o ld  n e s t l i n g s ,  J u n e , 1 9 7 1 .

F igu T e 1 0 . R e d - t a i l e d  hawk n e s t  c o n t a in in g  two t h r e e -  
w eek  o ld  n e s t l i n g s ,  o n e  o f  w h ich  had d ie d .
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ap p eared  t o  h a v e  l i t t l e  e f f e c t  on  t h e  b i r d s .  A ttem p ts  t o  r e a r  th e  

p a r a s i t e s  from  sa m p le s  o f  n e s t  d e b r i s  w ere  u n s u c c e s s f u l .

N e s t l i n g  Growth R a te s

D u rin g  th e  1971 s e a s o n ,  f i v e  n e s t s  c o n t a in in g  two n e s t l i n g s  ea ch  

w ere  v i s i t e d  a t  a p p r o x im a te ly  w e e k ly  i n t e r v a l s  t o  p r o c u r e  grow th  d a t a .  

The e x a c t  h a tc h in g  d a t e  was known f o r  o n ly  t h r e e  o f  t h e  n e s t l i n g s .

T h ese  w e ig h e d  4 5 ,  48 and 40  gra in s, r e s p e c t i v e l y ,  J u s t  a f t e r  h a t c h in g .  

D e s p it e  th e  d i f f e r e n c e s  i n  h a t c h in g  w e ig h t s ,  t h e i r  w e ig h t s  w ere  n e a r ly  

i d e n t i c a l  d u r in g  t h e  f i r s t  s i x  d a y s  (F ig u r e  1 1 ) .  The w e ig h t s  o f  t h e s e  

k n ow n -age b ir d s  w ere  u se d  a s  a b a s i s  t o  e s t im a t e  t h e  a g e s  o f  t h e  o t h e r  

s e v e n  n e s t l i n g s .  T h ree  o f  th e  s e v e n  s u b s e q u e n t ly  d i e d ,  b u t  t h e  grow th  

p a t t e r n s  o f  th e  fo u r  w h ich  f le d g e d  w ere  grap h ed  (F ig u r e  1 2 ) .

The p a ir e d  a g e s  and w e ig h t s  o f  a l l  t e n  n e s t l i n g s  w ere  com bined to  

com pute an  a v e r a g e  l i n e a r  r e g r e s s io n  e q u a t io n  Y ■ 0 .0 9 5 2  + 0 .0 3 4 3 X  

(F ig u r e  1 3 ) .  The a g e  in  d a y s ,  th e  In d e p e n d en t v a r i a b l e ,  w as p u r p o s e ly  

p la c e d  a lo n g  th e  Y a x i s  in  F ig u r e s  11 and 12 t o  f a c i l i t a t e  co m p a r iso n s  

w ith  t h e  r e g r e s s i o n  i n  F ig u r e  13 w h ere  a g e  i s  th e  d ep en d e n t v a r i a b l e .

Food H a b its

D u rin g  th e  w e e k ly  v i s i t s  to  th e  f i v e  r e d - t a l l  n e s t s  in  1 9 7 1 ,  

rem a in s o f  31 fo o d  i t e m s ,  r e p r e s e n t in g  16 d i f f e r e n t  s p e c i e s ,  w ere  found  

(T a b le  1 6 ) .  T h ese  w ere  f r e s h l y - k i l l e d  p rey  o r  o ld e r  food  fr a g m e n ts  in  

th e  n e s t  d e b r i s .  The fo u r  m ost common s p e c i e s ,  a c c o u n t in g  f o r  52 p e r ­

c e n t  o f  t h e  i t e m s ,  w e r e  meadow v o l e s  (16  p e r c e n t ) ,  g a r t e r  sn a k e s  (1 3  

p e r c e n t ) ,  to a d s  (1 3  p e r c e n t ) ,  and r e d -w in g e d  b la c k b ir d s  (1 0  p e r c e n t ) .

By nunfeer, mammals c o n s t i t u t e d  48 p e r c e n t ,  b ir d s  26 p e r c e n t ,  r e p t i l e s  

13 p e r c e n t  and a m p h ib ia n s 13 p e r c e n t .
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— R T - 4 - 2  
— R T - 8 - 2  
 RT -12-2

9 -

WEIGHT IN GRAMS

F ig u r e  11 . Growth o f  t h r e e  known a g e  n e s t l i n g  r e d - t a i l e d  
h aw k s, A la ie d o n  T ow n sh ip , Ingham C o u n ty , 
M ic h ig a n , 19 7 1 .
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■—  RT - 1 - 2
 RT-8 - 1
 RT -10 * I
■—  RT-12-1

WEIGHT IN GRAMS

F ig u r e  1 2 . Growth o f  fo u r  n e s t l i n g  r e d - t a i l e d  hawks w h ich  
s u r v iv e d  th ro u g h  f l e d g i n g , A la ie d o n  T ow nsh ip , 
Ingham C o u n ty , M ic h ig a n , 1 9 7 1 .
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Y =0.0952 + 0.0343 
r =0.9668 
n = «

27

WEIGHT IN GRAMS

P ig u r e  13 . The l in e a r  r e g r e s s io n  o f  th e  a g e  o f  te n  n e s t l i n g  
r e d - t a l l e d  hawks on body w e ig h t s ,  A la le d o n  Town­
s h ip ,  Ingham C ou n ty , M ich igan , 1971.



40

T a b le  16 . P rey  rem a in s  found on  32 v i s i t s  to  f i v e  r e d - t a i l e d  hawk 
n e s t s , A la le d o n  T o w n sh ip , Ingham C o u n ty , M ic h ig a n , 1 9 7 1 .

P rey
Numbers

i d e n t i f i e d
P e r c e n t

o c c u r r e n c e

Mammals

Meadow v o l e  (M ic r o tu s  o e n n s v lv a n lc u s ) 5 16

M uskrat (O n d atra  z i b e t h i c a ) 2 7

Fox a a u i r r e l  ( S c iu r u s  n ig e r ) 2 7

C o t t o n t a i l  r a b b i t  ( S y lv l l a g u s  f lo r id a n u s ) 2 7

E a s te r n  m ole  (S c a lo p u s  a q u a t ic u s ) 1 3

Meadow lu m p in g  m ouse (Zapus h u d s o n iu s ) 1 3

T h i r t e e n - l in e d  ground  s q u i r r e l
(S o erm o D h llu s  t r id e c e m l in e a t u s ) 1 3

S h o r t - t a i l e d  sh rew  (B la r ln a  b r e v lc a u d a ) 1 3

B ir d s

R ed -w in ged  b la c k b ir d  (A g e la lu s  p h o e n ic e u s ) 3 10

S t a r l in g  (S tu r n u s  v u l g a r i s ) 1 3

Crow (C orvus b r a c h v r h v n c h o s) 1 3

H a irv  w ood p eck er (D en d ro co o u s v I I I o s u b ) 1 3

R in g -n e c k e d  p h e a sa n t  (P h a s ia n u s  c o l c h i c u s ) 1 3

G reen h ero n  (B u t o r id e s  v i r e s c e n s ) 1 3

R e p t i l e s  and a m p h ib ia n s

G a rter  sn a k e  (Tham nophls s l r t a l i s ) 4 13

A m erican to a d  (B u fo  a m e r ic a n u s) 4 13

T o ta l 31 1 0 0



DISCUSSION

N est S i t e s

On t h e  fa rm la n d  o f  A la le d o n  T ow n sh ip , th e  t y p i c a l  n e s t i n g  h a b i t a t  

f o r  r e d - t a l l s  seem ed to  b e  in  or  a lo n g  th e  ed g e  o f  m atu re  u p la n d  w ood- 

l o t s .  The t r e e  s p e c i e s  s e l e c t e d  f o r  n e s t in g  w ere  u s u a l ly  th e  m ost  

common o f  t h e  d om in an t t r e e s ,  nam ely b e e c h ,  su g a r  m a p le , red  oak  and 

w h it e  o a k . The n e s t  t r e e s  w ere  n o t  n e c e s s a r i l y  t h e  t a l l e s t  t r e e s  in  

th e  a r e a ,  b u t  th e y  d id  ten d  t o  b e  o n e  o f  t h e  co d om in an t s p e c i e s  form in g  

th e  w o o d lo t  ca n o p y . The s m a ll  number o f  n e s t s  s i t u a t e d  i n  lo n e  t r e e s  

o u t s id e  o f  t h e  w o o d lo t s ,  e v e n  when many o f  t h e s e  lo n e  t r e e s  w ere  a v a i l ­

a b l e ,  i n d i c a t e s  th e  r e d - t a i l s  p r e f e r e n c e  f o r  t r e e s  w i t h in  w o o d lo t s .  

P r o t e c t io n  from  w in d s and o t h e r  s e v e r e  w e a th e r ,  a s  w e l l  a s  r e d u c in g  th e  

c o n s p ic u o u s n e s s  o f  th e  n e s t s ,  may be r e a s o n s  fo r  t h i s  a p p a r e n t  

p r e f e r e n c e .

S in c e  15 p e r c e n t  o f  t h e  n e s t s  w ere  lo c a t e d  on w o o d lo t  e d g e s ,  w ith  

70 p e r c e n t  w i t h in  40  m e te r s  o f  th e  e d g e , r e d - t a i l s  e v i d e n t l y  te n d  to  

s e l e c t  n e s t  s i t e s  on o r  c l o s e  t o  w o o d lo t  e d g e s .  W ith su c h  n e s t s ,  th e  

b ir d s  w ou ld  l;a v e  an  e a s y  a p p roach  p lu s  u n o b s tr u c te d  v ie w s  o f  t h e  su r ­

r o u n d in g s  and any a p p r o a ch in g  d a n g e r s . S in c e  i n t e r i o r  n e s t s  w ere  u s ­

u a l l y  lo c a t e d  in  a r e a s  o f  red u ced  t r e e  d e n s i t y ,  som e d e g r e e  o f  un­

o b s t r u c t e d  v ie w  o r  a p p roach  seem ed t o  b e  d e s ir e d  ev en  th o u g h  lo n e  

t r e e s  w ere  n o t  o f t e n  s e l e c t e d .

McGahan (1 9 6 8 :4 )  s u g g e s t e d  t h a t  n e s t  s i t e  p r e f e r e n c e  i n  g o ld e n

e a g le s  (A q u ila  c h r v s a e t o s ) I s  in f lu e n c e d  by th e  d i r e c t i o n  o f  th e  s u n 's

41
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r a y s .  W eston  (1 9 6 9 :3 3 )  m en tio n ed  t h i s  a l s o  f o r  f e r r u g in o u s  hawks 

(B u teo  r e g a l i a ) . Camenzlnd ( 1 9 6 9 : 1 3 ) ,  h o w ev er , f a i l e d  to  f in d  any  

e v id e n c e  f o r  o r  a g a in s t  th e  e f f e c t  o f  t h e  su n  a s  a d e te r m in in g  f a c t o r  

in  n e s t  s i t e  s e l e c t i o n  i n  g o ld e n  e a g l e s .  S im i la r ly  In  t h i s  s tu d y  o f  

r e d - t a i l s ,  a l th o u g h  40 p e r c e n t  o f  t h e  n e s t s  had a s o u th e r n  e x p o s u r e ,  

t h i s  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  from  o t h e r  d i r e c t i o n a l  e x p o s u r e s .

The l o c a t i o n  o f  o c c u p ie d  d w e l l in g s  a p p ea red  s t r o n g ly  t o  in f lu e n c e  

r e d - t a i l e d  n e s t  l o c a t i o n .  A lth o u g h  th e  hawks o f t e n  f le w  n e a r  o c c u p ie d  

human r e s id e n c e s  and so m etim es  e v e n  p erch ed  n ea r  them , no n e s t s  w ere  

e v e r  lo c a t e d  c l o s e r  th a n  .3 7  k i lo m e t e r s ;  and m ost o f  th e  n e a r  s i t e s  

w ere s h ie ld e d  from  human r e s id e n c e s  by b e in g  s i t u a t e d  w i t h in  or  on th e  

o p p o s i t e  s i d e  o f  a w o o d lo t .

H a b ita t  Types

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

ro u n d in g  n e s t  s i t e s  (T a b le  4 ) ,  i n d i c a t e s  t h a t ,  e x c e p t  fo r  a v o id in g  th e  

r e s i d e n t i a l  t y p e ,  t h e  h a b i t a t  t y p e s  su r r o u n d in g  t h e  w o o d lo t s  u t i l i z e d  

fo r  n e s t  s i t e s  had l i t t l e  i n f l u e n c e  on th e  s e l e c t i o n  o f  t h e s e  s i t e s .  

A ls o ,  th e  s i m i l a r i t y  b e tw een  t h e  r e s u l t s  o f  th e  h a b i t a t  e v a lu a t io n s  in  

th e  72 and 388 ha p l o t s  (T a b le  4 )  I n d ic a t e s  t h a t  e v a lu a t io n s  o f  th e  

s m a lle r  p l o t s  w ou ld  b e  s u f f i c i e n t  to  c h a r a c t e r i z e  th e  h a b i t a t  t y p e s .

T h is  w ould b e  o f  im p o r ta n ce  t o  any f u t u r e  h a b i t a t  e v a l u a t i o n s .

The f i v e  m atu re  u p lan d  w o o d lo t s  o r i g i n a l l y  u nused  by r e d - t a i l s  

w ere w e l l  away from  b o th  o c c u p ie d  d w e l l in g s  and o c c u p ie d  r e d - t a l l  n e s t s  

and th e r e  w ere  no o b v io u s  r e a s o n s  f o r  t h e i r  b e in g  a v o id e d . The h a b i t a t  

ty p e s  su r r o u n d in g  t h e s e  f i v e  w o o d lo t s  w ere  g e n e r a l ly  s i m i l a r  t o  t h o s e  

in  th e  p l o t s  su r r o u n d in g  known n e s t  s i t e s  and d id  n o t ap p ear t o  a f f e c t  

t h e i r  u se  by r e d - t a i l s .  In  th e  fo u r  y e a r s  a f t e r  th e  h a b i t a t  s t u d i e s
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w ere m ade, th r e e  o f  t h e s e  f i v e  w o o d lo ts  w ere  u t i l i z e d  by r e d - t a i l s  a s  

n e s t  s i t e s  * G iven  t h e  r e d - t a i l s  a p p a ren t p r o c l i v i t y  tow ard s ch a n g in g  

n e s t  s i t e s ,  th e  o th e r  two w o o d lo ts  may b e o c cu p ied  so o n .

N e st  U se

E a r ly  in  M arch, ea ch  b r e e d in g  p a ir  o f  r e d - t a i l s  w ould  b e g in  con­

s t r u c t i n g  a  new n e s t  o r  r e b u i ld in g  on e u sed  p r e v io u s ly .  Som etim es th e  

p r e v io u s ly - u s e d  n e s t  had b een  d e s tr o y e d  by w ind or w as o c c u p ie d  by 

g r e a t  horned o w ls .  O fte n , h o w ev er , th e  hawks c o n s tr u c te d  a new n e s t  

even  th ough  th e  p r e v io u s  y e a r ' s  n e s t  rem ain ed  I n t a c t  and em pty. The 

new n e s t  m igh t b e  o n ly  a few  t r e e s  away o r  in  an e n t i r e l y  d i f f e r e n t  

w o o d lo t .  T h ere was no a p p a ren t r e a s o n  fo r  or p a t t e r n  to  t h i s  b e h a v io r .  

Hagar (1 9 5 7 :2 6 6 )  r e p o r te d  s im i la r  b e h a v io r  i n  th e  r e d - t a i l s  on h i s  New 

York s tu d y  a r e a .  The rep la ce m e n t o f  a l o s t  member o f  a p a ir  may h ave  

ca u sed  some o f  i t ,  b u t b e c a u se  in d iv id u a l  b ir d s  w ere  unmarked th e  tu rn ­

o v er  r a t e  among m ated p a ir s  co u ld  n o t b e  d e term in ed .

N e s t s  o cc u p ie d  n e i t h e r  by r e d - t a i l s  nor by g r e a t  horned o w ls  r a r e ­

ly  rem ained  i n t a c t  fo r  more th an  one y e a r .  A c e r t a in  amount o f  y e a r ly  

r e b u i ld in g ,  ev en  th e  s m a ll  amount done by g r e a t  horned o w ls ,  seem ed t o  

b e n e c e s s a r y  in  o r d e r  t o  p r e s e r v e  n e s t s .  I t  I s  n o t s u r p r is in g  th a t  

n e s t s  o c c u p ie d  by r e d - t a i l s  la s t e d  lo n g e r  th an  th o s e  u sed  by g r e a t  

horned o w ls .  The n e s t s  w ere a lr e a d y  a t  l e a s t  a y e a r  o ld  when f i r s t  

used  by g r e a t  horned o w ls  and th e s e  b ir d s  do l i t t l e  I f  any n e s t  r e p a ir  

(O ria n s and Kuhlman 1 9 5 6 :3 7 9 ) .

B ec a u se  g r e a t  horned  o w ls  a r e  l a r g e  and a g g r e s s iv e  b ir d s  and b e g in  

n e s t in g  a  f u l l  month b e f o r e  th e  r e d - t a i l s  (O rians and Kuhlman 1 9 5 6 :3 7 9 ;  

C raighead  and C ra igh ead  1 9 5 6 :2 0 8 ) , th ey  p ro b a b ly  have t h e ir  p ic k  o f  

empty r e d - t a i l  n e s t s .  Once th ey  a p p r o p r ia te d  a n e s t ,  th ey  u s u a l ly
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r e t a in e d  u se  o f  I t  u n t i l  I t  b lew  down. O c c a s io n a l ly  r e d - t a i l s  and 

g r e a t  horned o w ls  a l t e r n a t e d  t h e i r  u s e  o f  n e s t a f b u t  i t  i s  p r o b a b le  

t h a t  ev en  in  t h e s e  s i t u a t i o n s  th e  o w ls  d e c id e d  th e  u s e .

No d i f f e r e n c e  was fou nd  b e tw ee n  t h e  s u c c e s s  r a t e  o f  n e s t s  u se d  fo r  

s e v e r a l  y e a r s  and t h a t  o f  n e s t s  u se d  o n ly  o n c e . F u r th e r , n ew ly  co n ­

s t r u c t e d  n e s t s  w e r e  no more p r o d u c t iv e  th a n  o ld e r  n e s t s .  W ea th er , 

a v a i l a b l e  fo o d  s u p p ly  and n e s t in g  e x p e r ie n c e  o f  th e  p a ir  may p o s s i b l y  

p la y  a more im p o r ta n t  r o l e  In  n e s t  s u c c e s s .

R e la t io n s h ip  W ith O th er R ap tors  

N ext to  th e  sp arrow  hawk, th e  r e d - t a i l e d  hawk i s  p r o b a b ly  th e  m ost 

common d iu r n a l  r a p t o r  In  s o u th e r n  M ic h ig a n . The r e d - t a l l  s h a r e s  th e  

r o l e  o f  dom inant a v ia n  p r e d a to r  w ith  t h e  g r e a t  h orn ed  o w l,  i t s  n o c tu r ­

n a l  e c o l o g i c a l  c o u n t e r p a r t .

G rea t Horned Owl

B eca u se  o f  t h e i r  u s e  o f  o ld  r e d - t a i l e d  n e s t s ,  g r e a t  h orn ed  o w ls  

a r e  c l o s e l y  r e l a t e d  e c o l o g i c a l l y  t o  r e d - t a i l s .  O r ia n s  and Kuhlman 

(1 9 5 6 :3 7 9 )  r e p o r te d  t h a t  65 p e r c e n t  o f  th e  g r e a t  h orn ed  ow l n e s t s  

o b se r v e d  d u r in g  t h e i r  s tu d y  w ere  o ld  r e d - t a l l  n e s t s .  H agar (1 9 5 7 :2 6 6 )  

fou nd  85  p e r c e n t  o f  h i s  g r e a t  h orn ed  o w ls  in  o ld  r e d - t a l l  n e s t s .  Many 

o f  th e  r e d - t a l l  n e s t s  in  th e  p r e s e n t  s tu d y  w ere  l a t e r  o c c u p ie d  by g r e a t  

h orn ed  o w ls  (F ig u r e  1 4 ) .  No e v id e n c e  o f  i n t e r s p e c i f i c  c o m p e t i t io n  fo r  

n e s t s  was o b s e r v e d , b u t b e c a u s e  t h e  g r e a t  horned  ow l i s  a l a r g e ,  

a g g r e s s iv e  b ir d  and n e s t s  a f u l l  month e a r l i e r  th an  th e  r e d - t a i l s  

(C ra ig h ea d  and C ra ig h ea d  1 9 5 6 :2 0 8 ) ,  i t  p r o b a b ly  h a s i t s  c h o ic e  o f  o ld  

r e d - t a l l  n e s t s .

B ecau se o f  t h e i r  e a r ly  n e s t i n g  p e r io d  th e  g r e a t  h o rn ed  o w ls  o f t e n  

n e s t e d  s u c c e s s f u l l y  i n  n e s t s  w h ich  r e d - t a i l s  had b ee n  f o r c e d  t o  abandon
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F ig u r e  1 4 . N e s t  s i t e s  o f  g r e a t  h o rn ed  o w ls  u s in g  o ld  r e d - t a i l e d  hawk 
n e s t s ,  A la ie d o n  T o w n sh ip , Ingham C o u n ty , M ic h ig a n ,  
1 9 7 1 -1 9 7 5 .
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th e  p r e v io u s  y e a r .  G rea t h orn ed  o w ls  a r e  w e l l  I n t o  t h e i r  n e s t i n g  c y c l e  

by e a r l y  A p r i l  when humans f i r s t  s t a r t  s p r in g  a c t i v i t i e s  o u t - o f - d o o r s .  

R e d - t a i l s ,  h o w ev er , w ere  J u s t  b e g in n in g  t h e i r  n e s t in g  c y c l e  and may n o t  

by th e n  h a v e  d e v e lo p e d  a  s t r o n g  a t ta c h m e n t  to  th e  n e s t  s i t e .  F u r th e r ­

m ore, r e d - t a i l s  a p p ea red  b a s i c a l l y  t o  b e  much more w ary and p erh a p s  

th u s  more s u s c e p t i b l e  t o  d i s t u r b a n c e .  W h ile  g r e a t  h orn ed  o w ls  o f t e n  

rem ain ed  on  th e  n e s t  u n t i l  a c lim b e r  had n e a r ly  r e a c h e d  i t ,  r e d - t a i l s  

u s u a l l y  f lu s h e d  from  t h e  n e s t  a s  so o n  a s  t h e  o b s e r v e r  e n te r e d  th e  wood­

l o t  .

B e s id e s  t h e i r  u s e  o f  r e d - t a l l  n e s t s ,  g r e a t  h orn ed  o w ls  a l s o  a c t  a s  

p r e d a to r s  on r e d - t a i l s .  C ra ig h ea d  and C ra ig h ea d  (1 9 5 6 :2 0 8 )  r e p o r te d  

on  s e v e r a l  r e d - t a i l e d  and r e d - s h o u ld e r e d  hawk n e s t s  w h ich  w ere  d e s t r o y ­

ed by g r e a t  horned  o w ls .  S e v e r a l  o th e r  i n v e s t i g a t o r s  (Hamers trom  and 

H am erstrom  1 9 5 1 :2 3 ;  L u t t lc h  e t  a l .  1 9 7 1 :8 2 )  a l s o  h a v e  r e p o r te d  g r e a t  

h orn ed  ow l p r e d a t io n  on n e s t l i n g  r e d - t a i l s .  In  th e  p r e s e n t  s tu d y  

s e v e r a l  n e s t l i n g  r e d - t a i l s  d isa p p e a r e d  a n d , w h i le  no d e f i n i t e  e v id e n c e  

was fo u n d , p r e d a t io n  by g r e a t  h orn ed  o w ls  w as s u s p e c t e d .  C o n v e r s e ly ,  

s e v e r a l  r e s e a r c h e r s  ( F i t c h  1 9 4 6 :2 2 9 ;  O r ia n s  and Kuhlman 1 9 5 6 :3 8 0 )  h ave  

found p r e d a t io n  o f  n e s t l i n g  g r e a t  h o rn ed  o w ls  by r e d - t a i l e d  h aw k s. 

R e d -sh o u ld e r e d  Hawk

The r e d - t a l l  h a s  n o t  a lw a y s  b ee n  th e  m ost common b u te o  i n  so u th e r n  

M ich ig a n . Barrow s (1 9 1 2 :2 7 3 )  r e p o r te d  t h e  r e d - t a i l  and r e d —s h o u ld e r  to  

b e  e q u a l ly  a b u n d a n t. D u rin g  th e  e a r ly  y e a r s  (1 9 4 1 -1 9 4 2 )  o f  th e  e x t e n ­

s i v e  s tu d y  o f  s o u th e r n  M ich ig a n  b ir d s  o f  p r ey  by C ra ig h ea d  and C r a ig ­

head ( 1 9 5 6 : 2 1 7 ) ,  th e y  fou n d  t h e  r e d - s h o u ld e r e d  hawk to  b e  f a r  more 

common th an  th e  r e d - t a l l .  D u rin g  th e  l a t e  1 9 4 0 ' s ,  h o w ev er , th e y  n o ted  

a tr e n d  tow ard r e p la c e m e n t  o f  th e  r e d - s h o u ld e r e d  by t h e  r e d - t a l l .
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The n o n -m lg r a to r y  b e h a v io r  o f  t h e  s o u th e r n  M ich ig a n  r e d - t a i l s  a l s o  

a p p e a r s  to  b e  o f  r a t h e r  r e c e n t  o r i g i n .  I n  t h e  e a r ly  1 9 0 0 's  Barrow s  

(1 9 1 2 :3 7 3 -3 7 4 )  r e p o r te d  t h a t  r a r e l y , i f  e v e r ,  was th e  r e d - t a i l  found  

w in t e r in g  in  M ic h ig a n , b u t  t h a t  t h e  r e d —s h o u ld e r  w as a conmon w in te r  

s p e c i e s .  In  t h e  1 9 4 0 ' s ,  h o w e v e r , C ra igh ead  and C ra ig h ea d  ( 1 9 5 6 : 2 1 7 ) ,  

a s  r e p o r te d  a b o v e , fou n d  th e  r e d - t a l l  commonly w in t e r in g  in  s o u th e r n  

M ich ig a n  a s  d id  Zimmerman and Van T yne ( 1 9 5 9 : 1 3 ) .

The r e p la c e m e n t  o f  t h e  r e d - s h o u ld e r  by th e  r e d —t a i l  a p p e a r s  to  b e  

n e a r ly  c o m p le te  to d a y . The r e d - s h o u ld e r e d  hawk i s  q u i t e  s c a r c e  i n  

s o u th e r n  M ic h ig a n . O nly on e w as s e e n  i n  t h e  A la le d o n  T ow nship  s tu d y  

a r e a  (on  3 A p r i l  1 9 7 2 ) d u r in g  t h e  e n t i r e  f i v e  y e a r s  o f  th e  s t u d y .  T h is  

r e p la c e m e n t ,  a c c o r d in g  to  th e  C r a lg h e a d s  ( 1 9 5 6 : 2 1 7 ) ,  p r o b a b ly  r e l a t e s  

t o  ch a n g es  i n  h a b i t a t  and t o  t h e  n o n -m ig r a to r y  b e h a v io r  o f  th e  r e d - t a i l .  

The r e d u c t io n  i n  num bers o f  th e  r e d - s h o u ld e r e d  hawk o c c u r r e d  s im u l­

t a n e o u s ly  w ith  t h e  e x t e n s i v e  d r a in a g e  o f  swamps and lo w la n d  f o r e s t s  and 

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

s o u th e r n  M ic h ig a n . W h ile  su c h  d r a in a g e  h a s  c o n t in u e d  s i n c e  s e t t l e m e n t  

and s ta te h o o d  i n  th e  e a r ly  1 8 0 0 ' s ,  I t  h a s  c u lm in a te d  i n  th e  c o n t in u in g  

tr e n d  tow ard i n t e n s i v e  and i n d u s t r i a l i z e d  a g r i c u l t u r e .  I t  i s  o b v io u s  

from  t h e i r  p r e s e n t  r e l a t i v e  s t a t u s  t h a t ,  a s  C ra ig h ea d  and C ra ig h ea d  

( 1 9 5 6 :2 1 7 )  s a y ,  t h e  r e d - t a l l  I s  b e t t e r  a d a p ted  to  s m a l l  w o o d lo ts  and  

c u l t i v a t e d  la n d  and th u s  i s  b e t t e r  s u i t e d  t o  w ith s ta n d  th e  ch a n g e s  in  

la n d  u s e  o c c u r r in g  i n  s o u th e r n  M ic h ig a n .

S in c e  th e  r e d - t a l l  h as becom e a  perm an en t r e s i d e n t ,  e s t a b l i s h i n g  

a y e a r -r o u n d  home r a n g e ,  th e  C r a lg h ea d s  (1 9 5 6 :2 1 7 )  f e l t  t h a t  i t  h as  

now a  d e c id e d  c o m p e t i t iv e  a d v a n ta g e  o v e r  th e  r e d - s h o u ld e r .  Each s p r in g  

when th e  r e d -s h o u ld e r e d  hawks r e t u r n ,  th e y  e n c o u n te r  th e  a lr e a d y -
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e s t a b l i s h e d  r e d - t a i l s  an d , t h e s e  a u th o r s  b e l i e v e ,  may b e  f o r c e d  t o  

o ccu p y  l e s s  f a v o r a b le  t e r r i t o r i e s .

R o u g h -le g g e d  Hawk

S e v e r a l  r o u g h - le g g e d  hawks w e re  o b se rv ed  d u r in g  w in te r  I n  A la ie d o n  

T o w n sh ip , b u t no i n t e r s p e c i f i c  c o m p e t i t io n  o r  i n t e r a c t i o n  b e tw e e n  t h e s e  

l a r g e  b u te o s  and th e  r e d - t a i l s  w as o b s e r v e d . The r o u g h - le g s  moved o u t  

o f  th e  to w n sh ip  b e f o r e  th e  r e d - t a l l  n e s t in g  s e a s o n .

U r b a n iz a t io n  And Land U se  

A la ie d o n  T o w n sh ip , b e c a u s e  o f  i t s  p r o x im ity  t o  L a n s in g , M ich ig a n  

S t a t e  U n iv e r s i t y  and n earb y  to w n s , I s  b ecom ing I n c r e a s in g ly  u r b a n iz e d .  

In  th e  p a s t ,  la n d  u s e  was p r im a r i ly  a g r i c u l t u r a l .  T oday, w i t h  t h e  

d e c e n t r a l i z a t i o n  o f  t h e  s u r r o u n d in g  urban  a r e a s ,  much o f t h i s  a g r i c u l ­

t u r a l  la n d  i s  b e in g  d e v e lo p e d  f o r  r e s i d e n t i a l  d w e l l i n g s .  The l o c a t i o n s  

a s  w e l l  a s  t h e  r a p id ly - I n c r e a s in g  numbers o f  t h e s e  r e s i d e n t i a l  d w e l­

l i n g s  seem s t o  b e  h a v in g  a d e t r im e n t a l  e f f e c t  on  n e s t i n g  r e d - t a i l s .

W h ile  o ld e r  hom es w ere  u s u a l l y  lo c a t e d  c l o s e  t o  th e  r o a d s  around  

t h e  p e r ip h e r y  o f  t h e  s e c t i o n s  o f  la n d ,  many new homes to d a y  a r e  lo c a t e d  

w e l l  b a ck  from  th e  m ain r o a d s , n e a r  t h e  c e n t e r s  o f  t h e s e  s e c t i o n s ,  and 

In  o r  c l o s e  to  th e  w o o d lo ts  fou nd  t h e r e .  The th o u g h t  o f  h a v in g  a home 

in  th e  w oods i s  a p p e a l in g  t o  many p e o p le .  Many la n d  d e v e lo p e r s  a r e  

c o n s t r u c t in g  a c c e s s  r o a d s  and p l a c i n g  w h o le  s u b d i v i s io n s  In  t h e s e  

i n t e r i o r  la n d s .  N ot > n ly  do t h e s e  d e v e lo p m e n ts  d e s t r o y  many r e d - t a l l  

h u n t in g  a r e a s  b u t ,  m ore im p o r t a n t ly ,  th ey  d i s t u r b  th e  n e s t  s i t e s .

R e d - t a i l s  d id  n o t  ap p ear v e r y  t o l e r a n t  o f  hom es n ear  t h e i r  n e s t s .

A home b u i l t  In  o r  c l o s e  t o  a s m a l l  w o o d lo t  ( F ig u r e  15) t r a d i t i o n a l l y  

u sed  by  r e d - t a i l s  in v a r ia b ly  c a u s e d  abandonm ent a n d /o r  r e l o c a t i o n  o f  

th e  n e s t  s i t e  th e  f o l lo w in g  y e a r .  The u s e f u l n e s s  o f  a w o o d lo t  fo r
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r e d - t a l l  n e s t i n g  ca n  b e  l o s t  w ith o u t  p h y s i c a l  d e s t r u c t i o n  o f  th a t  

w o o d lo t .

In th e  s tu d y  a r e a ,  s e v e r a l  o f  th e  m atu re  su g a r  m ap le  w o o d lo t s  w ere  

u t i l i z e d  a s  " su g a r b u s h e s" , t h a t  I s  th e  t r e e s  w ere  tap p ed  f o r  sa p  to  b e  

p r o c e s s e d  I n t o  m ap le  s y r u p . T h is  I n t e n s e  a c t i v i t y  i n  l a t e  w in t e r  and 

e a r l y  s p r in g  e l im in a t e d  t h e s e  w o o d lo t s  a s  n e s t  s i t e s  e v en  th o u g h  th e y  

w e r e  u n d is tu r b e d  t h e  rem a in d er  o f  t h e  y e a r .  H ere a g a in ,  th e  u s e f u l n e s s  

o f  w o o d lo t s  to  n e s t in g  r e d - t a i l s  was l o s t  w it h o u t  a c t u a l  p h y s i c a l  d e s ­

t r u c t i o n  o f  h a b i t a t .

Landow ners p e r i o d i c a l l y  c u t  o f f  m e r c h a n ta b le  t im b er  i n  t h e i r  wood­

l o t s ,  h o w e v e r , and may e v e n  c l e a r  s m a ll  w o o d lo t s  to  I n c r e a s e  t h e  a r e a  

o f  t i l l a b l e  la n d .  The d e s t r u c t i o n  o f  a r a t h e r  la r g e  am ount o f  wooded  

la n d  a l s o  r e s u l t e d ,  in  on e I n s t a n c e ,  from  th e  e x p a n s io n  o f  a l a r g e  so d  

farm  (F ig u r e  1 6 ) .  The demand f o r  law n and g o l f  c o u r s e  t u r f  I s  a  

f u r t h e r  r e f l e c t i o n  o f  our u r b a n iz in g  s o c i e t y  w h ich  r e s u l t s  i n  a l o s s  o f  

n e s t i n g  h a b i t a t .

N e s t in g  D e n s ity

The mean n e s t i n g  d e n s i t y  f o r  r e d - t a i l s  w as I d e n t i c a l  t o  t h a t  

r e p o r te d  i n  W is c o n s in  by O r ia n s  and Kuhlman (1 9 5 6 :3 7 3 )  and w as s im i l a r  

t o  d e n s i t i e s  fo u n d  e ls e w h e r e .  In  A lb e r t a ,  t h e  f i g u r e  w as 7 .0  sq u a r e  

k i lo m e t e r s  p er  p a ir  ( L u t t ic h  e t  a l .  1 9 7 1 :7 7 );  in  New Y ork , 5 .7  (Kagar 

1 9 5 7 :2 6 8 ) ;  in  a n o th e r  W isc o n s in  s t u d y ,  1 0 .6  (G a te s  1 9 7 2 :4 2 7 ) ;  and in  a 

t h ir d  W isc o n s in  i n v e s t i g a t i o n ,  5 .7  ( P e t e r s e n  1 9 7 2 : 3 ) .  The h ig h e s t  

d e n s i t y  o f  a l l  seem s t o  b e  t h a t  found  by F i t c h  e t  a l .  (1 9 4 6 :2 0 7 )  w h ere  

one n e s t i n g  p a ir  p e r  1 .3  s q u a r e  k i lo m e t e r s  o c c u r r e d  i n  th e  w ooded f o o t ­

h i l l s  o f  M adera C o u n ty , C a l i f o r n i a .
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F ig u r e  15 . N ew ly c o n s t r u c t e d  h on e lo c a t e d  w i t h in  a 
s m a ll  w o o d lo t ,  A la ie d o n  T o w n sh ip , Ingham  
C ou n ty , M ic h ig a n , 1975 .

F ig u r e  1 6 . W oodlot b e in g  c le a r e d  f o r  sod  farm  e x p a n s io n ,  
A la ie d o n  T o w n sh ip , Ingham C o u n ty , M ic h ig a n ,  
1 9 7 3 .
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W h ile  c h e  mean d i s t a n c e  b e tw e e n  o c c u p ie d  r e d - t a i l  n e s t s  In  

A la ie d o n  T ow nsh ip  was 1 .9 6  k i lo m e t e r s  (T a b le  1 2 ) ,  d i s t a n c e s  ra n g ed  

from  a s  l i t t l e  a s  0 .5 6  t o  a s  g r e a t  a s  A .09  k i lo m e t e r s .  S e ld e n s t i c k e r  

and R eyn o ld s (1 9 7 1 :4 0 9 )  r e p o r te d  a  mean o f  3 .3 7  k i lo m e t e r s  i n  M ontana, 

w ith  n e s t s  a s  c l o s e  a s  0 .5 2  k i lo m e t e r s .  W iley  (1 9 7 5 :1 3 4 )  r e p o r te d  a  

mean d i s t a n c e  b e tw e e n  n e s t s  o f  o n ly  0 .8 4  k i lo m e t e r s  i n  C a l i f o r n i a ,  w ith  

two n e s t s  b e in g  j u s t  150 m e te r s  a p a r t .  T h ese  s t u d i e s  show t h a t ,  a t  

l e a s t  w i t h in  r e g io n a l  p o p u la t io n s ,  n e s t i n g  r e d - t a i l s  h a v e  a w id e  r a n g e  

o f  l n t r a s p e c l f 1 c  t o le r a n c e .  T h is  may depend  upon th e  a g g r e s s iv e n e s s  o f  

in d iv id u a l  p a i r s ,  th e  a v a i l a b l e  fo o d  s u p p ly ,  and t h e  to p o g r a p h y .

W h ile  Wood (1 9 5 1 :1 0 9 )  r e p o r te d  t h a t  o n ly  a few  r e d - t a i l s  w in t e r  in  

th e  s o u th e r n  c o u n t ie s  o f  M ic h ig a n , C ra ig h ea d  and C ra ig h ea d  (1 9 5 6 :4 1 )  

s t a t e d  t h a t  t h e y  commonly w in t e r  t h e r e .  Many n e s t i n g  p a ir s  o f  r e d -  

t a i l s  in  A la ie d o n  Tow nship seem ed t o  b e  y e a r -r o u n d  r e s i d e n t s .  A rea s o f  

known w in te r  u s e  w er e  o f t e n  fou nd  t o  c o n t a in  n e s t  s i t e s  th e  f o l lo w in g  

s p r in g .

R e p r o d u c tio n

W h ile  47 p e r c e n t  o f  th e  n e s t s  f a i l e d  d u r in g  t h e  t h r e e  y e a r s  o f  

s t u d y ,  t h i s  i s  n o t  o u t  o f  l i n e  w ith  o t h e r  s t u d i e s .  O r ia n s  and Kuhlman 

(1 9 5 6 :3 7 4 )  fou n d  26 p e r c e n t  i n  W is c o n s in , L u t t ic h  e t  a l .  ( 1 9 7 1 :8 0 )  

o b se r v e d  26 p e r c e n t  in  A lb e r t a ,  G a te s  (1 9 7 2 :4 2 8 )  n o te d  35 p e r c e n t  i n  

W isc o n s in , H agar (1 9 5 7 :2 7 1 )  d e te rm in e d  40 p e r c e n t  in  New Y ork , and 

F it c h  e t  a l .  ( 1 9 4 6 :2 1 7 )  c a lc u la t e d  46 p e r c e n t  i n  C a l i f o r n i a .

The 1 .4  mean number o f  you n g f le d g e d  p e r  s u c c e s s f u l  n e s t  was 

i d e n t i c a l  t o  t h e  r a t e  fou n d  i n  A lb e r ta  ( L u t t ic h  e t  a l .  1 9 7 1 : 8 1 ) ,  b u t  

c o n s id e r a b ly  b e lo w  t h a t  In  o th e r  s t u d i e s .  I n  W isc o n s in , O ria n s and  

Kuhlman (1 9 5 6 :3 7 4 )  r e p o r te d  1 .9  young p er  s u c c e s s f u l  n e s t  w h i le  G a te s
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( 1 9 7 2 :4 2 8 )  r e p o r te d  1 . 8 .  In  New Y ork , t h e  mean w as 1 .9  (H agar 1957: 

2 7 0 ) ,  In  M ontana 1 .7  ( S e ld e n s t i c k e r  and R e y n o ld s  1 9 7 1 : 4 1 2 ) ,  and In  

C a l i f o r n i a  1 .6  (W iley  1 9 7 5 : 1 3 5 ) .

C om plete r e p r o d u c t iv e  d a ta  w ere  g a th e r e d  In  A la ie d o n  T ow nship  in  

1971 o n ly .  W h ile  i t  w as i n s u f f i c i e n t  f o r  th e  d raw in g  o f  d e f i n i t e  con ­

c l u s i o n s ,  some p o s s i b l e  r e a s o n s  f o r  t h e  lo w  r a t e  o f  f l e d g i n g  p erh a p s  

can  b e  I n t e r p r e t e d  (T a b le  1 4 ) .  I f  t h e  n orm al c lu t c h  s i z e  o f  r e d - t a i l e d  

hawks in  M ich ig a n  i s  two (B en t 1 9 3 7 : 1 5 3 ) ,  th e n  th e  20 e g g s  l a i d  b y  th e  

13 n e s t i n g  p a ir s  in  A la ie d o n  T ow nship  w as 6 b e lo w  t h e  e x p e c te d  number. 

O nly 13 o f  th e  e g g s  h a tc h e d . S in c e  n o n e  w as found u n h a tch ed  in  th e  

n e s t ,  i t  a p p ea red  t h a t  n e s t  abandonm ent p r e c e d e d  or  f o l lo w e d  by e g g  

p r e d a t io n  was t h e  m ajor c a u s e  o f  l o s s .  T h u s, th e  two young p e r  p a ir  

r e p r o d u c t iv e  p o t e n t i a l  had a lr e a d y  b e e n  re d u c e d  by 50  p e r c e n t  b e f o r e  

th e  you n g  ev en  h a tc h e d . W ith t h e  38 p e r c e n t  l o s s  o f  n e s t l i n g s  b e tw e e n  

h a t c h in g  and f l e d g i n g ,  t h e  o v e r a l l  l o s s  w as 69 p e r c e n t  o f  t h e  r e p r o ­

d u c t iv e  p o t e n t i a l  p r io r  t o  f l e d g i n g .

The o v e r a l l  r e c r u itm e n t  r a t e  o f  0 .7 5  young f le d g e d  p er  n e s t i n g  

p a ir  i n  A la ie d o n  T ow nship  i s  w e l l  b e lo w  t h e  1 .3 5  r a t e  w h ich  Henny and 

W ight (1 9 7 2 :2 4 5 )  c o n c lu d e d  w as n e c e s s a r y  t o  m a in ta in  a s t a b l e  p o p u la ­

t i o n  i n  N orth  A m erica  n o r th  o f  4 2 °  l a t i t u d e .  T h e ir  1 .3 5  r e c r u it m e n t  

r a t e ,  h o w ev er , w as b a se d  on  an e s t im a te d  62  p e r c e n t  f i r s t - y e a r  m o r ta l­

i t y  and a 20  p e r c e n t  s e c o n d -y e a r  m o r t a l i t y  and c a l c u l a t i o n s  show  t h a t  

o n ly  a  r a t h e r  s m a l l  r e d u c t io n  o f  15 p e r c e n t  i n  t h e s e  v a lu e s  i s  r e o u lr e d  

fo r  t h e  p o p u la t io n  to  s t a b i l i z e  w ith  t h i s  lo w e r  r e c r u itm e n t  r a t e .

A ls o ,  th e r e  e x i s t s  t h e  p o s s i b i l i t y  t h a t  t h e  1971 and 1972 r e c r u it m e n t  

r a t e s  ( 0 .6 2  and 0 . 6 0 ,  r e s p e c t i v e l y )  w e re  a t y p i c a l l y  low  and t h e  t r u e  

r e c r u itm e n t  r a t e  f o r  th e  A la ie d o n  T ow nship r e d - t a l l  p o p u la t io n  i s  n ea r ­
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er  th e  1 .0  r a t e  r e c o r d e d  in  1 9 7 5 . I f  s o ,  th e  m o r t a l i t y  r a t e s  w ould  

need  to  b e  r e d u c e d  by o n ly  10 p e r c e n t  t o  a c h ie v e  s t a b i l i t y .  T h ere  a l s o  

e x i s t s  t h e  p o s s i b i l i t y  o f  t h e  in g r e s s  o f  b r e e d in g - a g e  r e d - t a i l s  in t o  

th e  A la ie d o n  Tow nship p o p u la t io n .  T h is  w ould  f u r t h e r  b o l s t e r  th e  

a p p a r e n t ly  lo w  r e c r u itm e n t  r a t e .

N e s t l i n g  M o r t a l i t y

E ig h t  n e s t l i n g s  w ere  o b se r v e d  t o  h a v e  d ie d  d u r in g  t h e  s tu d y .  The 

d e a th  o f  o n e  o f  th e  e i g h t  ca n  b e  a t t r i b u t e d  t o  j u v e n i l e  c a n n ib a l is m .

The la r g e r  o f  two n e s t l i n g s  (F ig u r e  17) consum ed i t s  s i b l i n g ,  l e a v in g  

o n ly  th e  s te rn u m , a p o r t io n  o f  on e w in g  and a n e s t  f u l l  o f  p lu c k ed  

f e a t h e r s .  J u v e n i l e  c a n n ib a l is m  h a s  b e e n  r e p o r te d  In  r e d - t a i l s  (H agar  

1 9 5 7 :2 7 0 , P e t e r s e n  1 9 7 2 :5 )  and s e v e r a l  o th e r  r a p to r  s p e c i e s  ( F e i n t z e l -  

man 1 9 6 6 :3 0 7 , Ingram  1 9 5 9 :2 1 9 )  b u t i s  s t i l l  a r a t h e r —in f r e q u e n t ly  r e ­

p o r te d  o c c u r r e n c e .  P erh ap s j u v e n i l e  c a n n ib a l is m  i s  m ore conmton th an  i s  

r e a l i z e d .

Four o f  th e  e ig h t  n e s t l i n g s  s im p ly  d is a p p e a r e d . One c a n  o n ly  

s p e c u la t e  on  t h e  c a u s e  o f  t h e i r  d is a p p e a r a n c e ,  b u t i t  seem s q u i t e  p o s ­

s i b l e  t h a t  som e w ere  ta k e n  by o w ls .  G rea t h orn ed  o w ls  w ere  common i n  

t h e  a r e a  and o th e r  s t u d i e s  h a v e  r e p o r te d  i n t e r s p e c i f i c  p r e d a t io n  b e ­

tw een  them  and r e d - t a i l s  (H am erstrom  and H am erstrom  1 9 5 1 :2 3 , C ra ig h ea d  

and C ra ig h ea d  1 9 5 6 : 2 0 8 ) .  L u t t ic h  e t  a l .  ( 1 9 7 1 :8 2 )  f e l t  t h a t  g r e a t  

horned  o w ls  w e r e  r e s p o n s ib le  f o r  n e a r ly  a l l  r e d - t a l l  l o s s e s  on  th e  

R o c h e s te r  s tu d y  a r e a .  I t  i s  p o s s i b l e  t o o ,  h o w e v e r , t h a t  som e o f  th e  

m is s in g  n e s t l i n g s  on th e  A la ie d o n  a r e a  d ie d  and w ere  s u b s e q u e n t ly  r e ­

moved from  t h e  n e s t  by th e  a d u l t s .

M y ia s is  o f  th e  e a r s  o f  n e s t l i n g  hawks I s  a common o c c u r r e n c e  i n  

many a r e a s .  P e t e r s e n  ( 1 9 7 5 :3 )  r e p o r te d  t h a t  n e a r ly  100 p e r c e n t  o f  th e
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F ig u r e  17 , S iz e  d i s p a r i t y  o f  s i b l i n g  r e d - t a i l e d  
haw ks, May, 1971 .
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n e s t l i n g  r e d - t a i l s  i n  h i s  W isc o n s in  s tu d y  a r e a  w ere  I n f e s t e d  w it h  f l y  

m a g g o ts . H am erstrom  and Ham erstrom  < 1 9 5 4 :4 )  c o n s id e r  i t  t o  b e  a r a t h e r  

common d i s e a s e  o f  y o u n g  hawks and n o t  much more s e r i o u s  th a n  m e a s le s  

among human b e in g s ,  s i m i l a r l y  r u n n in g  i t s  c o u r s e  w ith o u t  s p e c i f i c  

t r e a tm e n t .  T h ese  m a g g o ts  se ld o m  c a u s e  perm anent d i s a b i l i t i e s  o r  mor­

t a l i t i e s  o f  t h e i r  h o s t s .  I n f e c t e d  n e s t l i n g s  a r e  e a s i l y  r e c o g n iz e d .  A 

b la c k ,  t a r - l i k e  e x u d a t e ,  th e  f e c e s  o f  t h e  b lo o d - s u c k in g  m a g g o ts , en ­

c r u s t s  t h e  n e s t l i n g s '  e a r  o p e n in g s .  The m aggots r e p o r t e d ly  drop  from

t h e  n e s t l i n g  p r io r  t o  i t s  f l e d g i n g .  The f l i e s  p u p a te  i n  th e  n e s t

d e b r i s .

A lth o u g h  n e a r ly  a l l  n e s t l i n g s  in  t h e  s tu d y  w ere  I n f e c t e d ,  no  

e v id e n c e  o f  m o r t a l i t y  due to  m y ia s i s  w as fo u n d . A p p a r e n t ly  h e r e  i n

M ic h ig a n , a s  in  o t h e r  a r e a s ,  t h e  d i s e a s e  h a s l i t t l e  o r  no e f f e c t  on

t h e  n e s t l i n g  r e d - t a l l s .

N e s t l in g  G rowth R a te s

The grow th r a t e s  o f  s o u th e r n  M ic h ig a n  n e s t l i n g  r e d - t a l l s  (F ig u r e  

I I  and 1 2 ) r e se m b le  c l o s e l y  th o s e  o f  t h e  C a l i f o r n ia  r e d - t a l l s  s t u d ie d  

by F i t c h  e t  a l ,  ( 1 9 4 6 :2 1 5 )  and Sumner ( 1 9 2 9 : 9 1 ) .  The grow th  r a t e s  o f  

n e s t l i n g s  w ere n e a r ly  i d e n t i c a l  d u r in g  th e  f i r s t  two w eek s in  a l l  t h r e e  

s t u d i e s .  A f te r  t h a t  t im e ,  th e  w e ig h t s  o f  i n d i v i d u a l s  b eg a n  t o  d i f f e r  

from  ea ch  o th e r  and b y  t h e  tim e  o f  f l e d g i n g  th e y  d i f f e r e d  by a s  much a s  

300 gram s. S in c e  a d u l t  fe m a le  r e d —t a i l e d  hawks w e ig h  a b o u t 200 gram s 

m ore th a n  a d u lt  m a le s  (C ra ig h ea d  and C ra ig h ea d  1 9 5 6 : 4 2 7 ) ,  th e  la r g e r  

b i r d s ,  w e ig h in g  1100 -  1200  gram s, may b e  fe m a le s  and th e  s m a l le r  o n e s ,  

w e ig h in g  900 -  1050  g ra m s, may b e  m a le s .

T h is  s e x u a l  d im o rp h ism  l i m i t s  t h e  u s e f u ln e s s  o f  c a l c u l a t i n g  th e  

r e g r e s s i o n  o f  n e s t l i n g  r e d - t a l l  w e ig h t s  a g a in s t  a g e  (F ig u r e  1 3 ) .
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D u rin g  th e  f i r s t  s e v e n  d a y s ,  a g e  ca n  b e  d e te rm in e d  q u i t e  a c c u r a t e ly .  

Even up t o  f o u r t e e n  d a y s ,  t h e r e  I s  r e a s o n a b le  a c c u r a c y .  A f t e r  t h a t ,  

h o w ev er , th e  w e ig h t s  a l lo w  o n ly  t h e  c r u d e s t  a g e  a p p r o x im a t io n s . The 

d is c o v e r y  o f  a m ethod t o  r e a d i l y  s e x  n e s t l i n g  r e d - t a i l s  m ig h t e n a b le  

t h e  e s t a b l i s h m e n t  o f  s e p a r a t e  grow th  c u r v e s  and c o n s e q u e n t  w e ig h t  

d e t e r m in a t io n s .

Food H a b its

The p rey  I tem s  I d e n t i f i e d  In  t h i s  s tu d y  u n d o u b te d ly  r e p r e s e n t  o n ly  

a few  o f  th e  fo o d  s p e c i e s  u t i l i z e d  by s o u th e r n  M ich ig a n  r e d - t a i l s ,  y e t  

th e y  do i l l u s t r a t e  t h e  d i v e r s i f i e d  d i e t  o f  t h e s e  b i r d s .  The la r g e  s i z e  

and a d a p t a b i l i t y  o f  th e  r e d - t a i l e d  hawk e n a b le  i t  t o  u t i l i z e  a w id e  

v a r i e t y  o f  p r e y .  O r ia n s (1 9 5 5 :9 )  b e l i e v e s  t h a t  i n  t im e  o n e  w ould  l i k e ­

l y  f in d  a t  t h e  n e s t  t h e  rem a in s  o f  a l l  s m a l l  and m ed iu m -sized  mammals 

and b ir d s  in  th e  l o c a l i t y .  The p r e y  Item s I d e n t i f i e d  i n  t h i s  s tu d y  

(T a b le  1 6 ) r e s e m b le  c l o s e l y  th o s e  fou n d  In  t h r e e  e a r l i e r  fo o d  h a b i t s  

s t u d i e s  o f  s o u th e r n  M ich ig a n  r e d - t a i l s  (E n g l is h  1 9 3 4 :2 3 3 , Hamerstrom  

and H am erstrom  1 9 5 1 :2 4 ,  C ra ig h ea d  and C ra ig h ea d  1 9 5 6 : 2 7 6 -2 7 7 ) .  They 

a l s o  a r e  g e n e r a l ly  t h e  same a s  t h o s e  fou n d  i n  o t h e r  r e d - t a l l  fo o d  h a b it  

s t u d i e s  (E r r in g to n  1 9 3 3 :2 6 -2 7 ,  F i t c h  e t  a l .  1 9 4 6 :2 2 2 -2 2 3 , O r ia n s  and 

Kuhlman 1 9 5 6 :3 7 6 , M eslow  and K e ith  1 9 6 6 :9 9 , L u t t ic h  e t  a l .  1 9 7 0 :196r- 

1 9 7 , G a tes  1 9 7 2 :4 3 0 ) .

N ea r ly  a l l  t h e s e  s t u d i e s  h a v e  r e v e a le d  a h ig h  in c id e n c e  o f  mamma­

l i a n  p rey  in  th e  r e d - t a l l  d i e t .  M ost h a v e  fou nd  b ir d s  t o  b e  an  im por­

t a n t  com ponent a l s o .  S e v e r a l  s t u d i e s ,  In  f a c t ,  (O r ia n s  and Kuhlman 

1 9 5 6 :3 7 6 , G a tes  1 9 7 2 :4 2 9 )  h a v e  fou n d  b i r d s ,  nam ely p h e a s a n t s ,  t o  b e  th e  

m ost common p r e y  i t e m s .  Both o f  t h e s e  s t u d i e s ,  h o w e v e r , w ere  in  a r e a s  

o f  c o m p a r a t iv e ly  h ig h  p h e a sa n t  ab undance and may o n ly  r e f l e c t  th e  r e d -
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C a l l ' s  a b i l i t y  to  e x p l o i t  t h e  a v a i l a b l e  p rey  In  an  a r e a .

F i t c h  e t  a l .  (1 9 4 6 :2 2 2 )  r e p o r te d  th a t  a d u l t  r e d - t a i l s  so m etim es  

rem ove unused  p rey  ite m s  from  t h e  n e s t  s i t e  and E n g l is h  (1 9 3 4 :2 3 2 )  

o b se r v e d  t h a t  s m a l le r  a n im a ls ,  p a r t i c u l a r l y  m ic e , w ere  o f t e n  e a t e n  

w ith o u t  l e a v in g  a t r a c e .  T hus, s m a l l  mammals and p a s s e r in e  o r  o th e r  

s m a ll  b ir d s  a r e  p ro b a b ly  som ewhat u n d e r -r e p r e s e n te d  among p rey  rem a in s  

a t  th e  n e s t .

Even th ough  th e  p r ey  rem a in s  fou n d  (T a b le  1 6 ) w e re  g a th e r e d  o v e r  

t h e  e n t i r e  s i x  w eek p e r io d  b e tw e e n  h a tc h in g  and f l e d g i n g ,  n e a r ly  a l l  

w ere  found  d u r in g  t h e  f i r s t  th r e e  w e e k s . A p p a r e n tly  d u r in g  th e  l a s t  

t h r e e  w e e k s , when th e  you n g a r e  l a r g e  and g row in g  r a p i d l y ,  p rey  ite m s  

a r e  consum ed a lm o s t  a s  so o n  a s  th e y  a r e  b ro u g h t to  th e  n e s t .  T h is  may 

f u r t h e r  b i a s  a n a ly s e s  o f  p r ey  ite m s  tow ard th e  la r g e r  s p e c i e s .



CONCLUSIONS AND RECOMMENDATIONS

The t y p i c a l  n e s t  s i t e  o f  t h e  r e d - t a i l e d  hawk In  s o u th e r n  M ich ig a n  

a p p ea red  t o  b e  th e  u p p er  h a l f  o f  l a r g e  d e c id u o u s  t r e e s ,  u s u a l ly  b e e c h ,  

m aple o r  o a k , In  or  a lo n g  t h e  ed g e  o f  a  m atu re  u p la n d  w o o d lo t  w e l l -  

rem oved from  o c c u p ie d  d w e l l in g s  and n o t  s u b j e c t e d  t o  human d is t u r b a n c e .  

The v e g e t a t i v e  h a b i t a t s  su r r o u n d in g  a n e s t  s i t e  w ere  m a in ly  op en  ty p e s  

b u t ,  I f  t h e r e  w ere  d i f f e r e n t  v a lu e s  b e tw ee n  them , th e y  w e r e  n o t  e v id e n t .  

N e s ts  o c c u r r e d  w ith  e q u a l fr e q u e n c y  In  w o o d lo ts  su rro u n d ed  by c r o p la n d s  

and i n  t h o s e  e n c i r c l e d  by f a l lo w  f i e l d s .  S in c e  many o f  th e  f a c t o r s  o f  

th e  v e g e t a t i v e  h a b i t a t  s tu d ie d  h e r e  d id  n o t  ap p ear t o  p la y  an  im p o r ta n t  

r o l e  i n  n e s t  s i t e  s e l e c t i o n ,  f u r t h e r  i n v e s t i g a t i o n s  m ig h t b e  made o f  

th e  r o l e  o f  p rey  a v a i l a b i l i t y .

N e s t in g  s u c c e s s  had no r e l a t i o n  to  w h e th e r  o r  n o t  a n e s t  had b een

o c c u p ie d  th e  p r e v io u s - y e a r . N e s t s  w ere  abandoned and new n e s t s  w ere

c o n s tr u c t e d  fo r  no a p p a r e n t r e a s o n s  and w it h  no d l s c e r n a b le  p a t t e r n .

I t  I s  p o s s i b l e  t h a t  r e p la c e m e n t  o f  t h e  l o s t  member o f  a p a ir  I n f lu e n c e s

t h i s  b u t In  t h i s  s tu d y  in d iv id u a l  b ir d s  w er e  unmarked and t h e  m o r t a l i t y

r a t e s  and s t a b i l i t y  o f  m ated p a ir s  a r e  unknown. F u r th er  s t u d i e s  w ith

marked b ir d s  w ould p r o v id e  u s e f u l  in fo r m a t io n  on t h i s  b e h a v io r  a s  w e l l

a s  on t h e  I n g r e s s  o f  b r e e d in g -a g e  b ir d s  i n t o  th e  l o c a l  p o p u la t io n .  The

low  r e c r u itm e n t  r a t e  o f  0 .7 5  young f le d g e d  p e r  p a ir  e v i d e n t l y  r e s u l t e d

from  b o th  a h ig h  r a t e  o f  n e s t  f a i l u r e  and a lo w  number o f  you n g  f le d g e d

p er  s u c c e s s f u l  n e s t .  S t u d ie s  o f  r e p r o d u c t iv e  s u c c e s s  In  t h e  A la ie d o n

T ow nship  r e d - t a l l  p o p u la t io n  sh o u ld  b e  c o n t in u e d  f o r  s e v e r a l  m ore y e a r s
58



59
to  d e te r m in e  w h e th e r  th e  r a t e s  o v e r  a lo n g e r  p e r io d  o f  y e a r s  and to  

s e e  I f  t h e  1971 and 1972 r a t e s  w er e  u n u s u a l ly  lo w .

I n c r e a s in g  u r b a n iz a t io n  l a  c o n s id e r e d  t o  b e  a m ajor t h r e a t  t o  t h e  

r e d - t a l l  p o p u la t io n  In  s o u th e r n  M ich ig a n . As c i t i e s  and tow ns expand  

in t o  r u r a l  a r e a s ,  woods a r e  c u t  and new homes a r e  c o n s tr u c t e d  In  or  

a lo n g  many o f  t h e  re m a in in g  w o o d lo t s .  The r e s u l t i n g  r e d u c t io n  In  n e s t ­

in g  h a b i t a t  t o g e t h e r  w ith  t h e  in c r e a s e d  d is t u r b a n c e  by humans e v i d e n t l y  

w i l l  c a u s e  a r e d u c t io n  i n  n e s t i n g  r e d - t a l l s  —  a t  l e a s t  In  to w n sh ip s  

w h ich  a r e  u r b a n iz in g  a s  r a p i d l y  a s  A la ie d o n . I n c r e a s in g  u r b a n iz a t io n  

i s  p r o b a b ly  im p o s s ib le  t o  l i m i t  e f f e c t i v e l y  and I t  m ust b e  e x p e c te d  

t h a t  when I t  o c c u r s  r e d - t a l l s  and o th e r  s p e c i e s  d ep en d en t upon w o o d lo ts  

and a minimum o f  d is t u r b a n c e  w i l l  s u f f e r  d r a s t i c  d e c l i n e s .  U n le s s  

p r e s e n t  tr e n d s  ch a n g e  or  new b e h a v io r a l  a d a p t a t io n s  becom e e s t a b l i s h e d ,  

som e s p e c i e s  may ev en  b e  e x t i r p a t e d  a s  r e p r o d u c t iv e  p o p u la t io n s  o v e r  

much o f  s o u th e r n  M ich ig a n .

The g r e a t  horned  ow l w as a common and a p p a r e n t ly  t h r iv i n g  s p e c i e s  

on th e  s tu d y  a r e a .  I t  a p p ea red  to  b e  r e l a t i v e l y  c o m p a tib le  w it h  th e  

r e d - t a l l  and w e l l - a d a p t e d  t o  p r e s e n t  la n d  u s e  p a t t e r n s .  I f  u r b a n iz a ­

t i o n  c o n t in u e s ,  h o w ev er , I t  ca n  b e  e x p e c te d  t o  s u f f e r  t h e  sam e f a t e  a s  

th e  r e d - t a i l  and t o  d e c l i n e  o v e r  much o f  i t s  p r e s e n t  r a n g e  In  s o u th e r n  

M ich ig a n .

O nly o n e  t r a n s i t o r y  r e d -s h o u ld e r e d  hawk was s e e n  i n  th e  to w n sh ip  

d u r in g  t h e  f i v e - y e a r  s tu d y .  The r e d - s h o u ld e r ,  w h ich  o n c e  w as v e r y  

common i n  s o u th e r n  M ich ig a n  (C ra ig h ea d  and C ra ig h ea d  1 9 5 6 :2 1 7 )  a p p e a r s  

now to  b e  c o m p le te ly  r e p la c e d  b y  th e  r e d - t a l l .  The r e d - s h o u ld e r  i s  now 

low  in  numbers and r e p r o d u c in g  p o o r ly  th ro u g h o u t t h e  n o r th e r n  s t a t e s .  

E s p e c ia l ly  i n  v ie w  o f  th e  c h a n g in g  en v ir o n m e n t, t h e r e  i s  no r e a s o n  to  

b e l i e v e  t h a t  t h i s  s p e c i e s  w i l l  a g a in  becom e common i n  s o u th e r n  M ic h ig a n .



SUMMARY

H a b ita t  a n a ly s e s  w e re  co n d u cted  around 45  r e d - t a i l e d  hawk n e s t s  i n  

s o u th e r n  M ich ig a n  i n  an e f f o r t  to  d e te r m in e  t h e  h a b i t a t  f a c t o r s  w h ich  

I n f lu e n c e  n e s t  s i t e  s e l e c t i o n .  P o p u la t io n  d e n s i t y ,  r e p r o d u c t iv e  

s u c c e s s ,  and n e s t l i n g  grow th  r a t e s  and fo o d  h a b i t s  d a ta  a l s o  w ere  

c o l l e c t e d .

N e s t s  w ere s i t u a t e d  i n  a v a r i e t y  o f  d e c id u o u s  t r e e s ,  b u t b eech  and 

su g a r  m ap le  w ere  th e  m ost common. N e s t  h e i g h t s  v a r ie d  from  1 0 .4  t o  

2 5 .0  m e te r s ,  w ith  a mean o f  1 7 . 2 + 3 . 2 .  N e s t  t r e e s  w ere  l a r g e ,  a v e r a g ­

in g  2 3 .6  + 3 .3  m ete r s  t a l l  and 5 2 .3  +  1 5 .0  cm in  d ia m e te r  a t  b r e a s t  

h e i g h t ,  b u t  th ey  w ere  n o t  a lw a y s  th e  t a l l e s t  t r e e  i n  t h e  a r e a .  The 

p r e f e r r e d  n e s t in g  h a b i t a t  seem ed to  b e  In  o r  a lo n g  th e  ed g e  o f  m ature  

u p la n d  w o o d lo t s .  N in e t y - f o u r  p e r c e n t  o f  t h e  n e s t s  w e re  s i t u a t e d  In  

su c h  w o o d lo t s .

The l o c a t i o n  o f  o c c u p ie d  d w e l l in g s  a p p ea red  s t r o n g ly  t o  I n f lu e n c e  

n e s t  l o c a t i o n .  N e s t s  w ere  n e v e r  lo c a t e d  c l o s e r  th a n  0 .3 7  k i lo m e te r s  t o  

an o c c u p ie d  d w e l l in g .

In  g e n e r a l ,  t e d - t a i l e d  hawk n e s t s  in  s o u th e r n  M ich ig a n  a re  found  

in  m atu re d e c id u o u s  t r e e s ,  u s u a l l y  b e e c h , m ap le o r  o a k , i n  or  a lo n g  t h e  

ed g e  o f  m atu re  u p la n d  w o o d lo t s  w h ich  a r e  w e l l  rem oved from  o c c u p ie d  

d w e l l in g s  and n o t  s u b j e c t e d  to  e x c e s s i v e  human d is t u r b a n c e  d u r in g  th e  

n e s t in g  p e r io d .

The p h y s i c a l  d e s t r u c t i o n  o f  w o o d lo t s ,  t h e  g row in g  number o f  r e s i -
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d e n t l a 1 d w e l l i n g s ,  and I n c r e a s e d  human a c t i v i t i e s  a r e  a l l  d e t r im e n t a l  

to  r e d - t a l l s *  T h is  in c r e a s in g  u r b a n is a t io n  i n  c o n s id e r e d  a m ajor  

t h r e a t  to  t h e  r e d - t a i l  p o p u la t io n  in  s o u t h e r n  M ich ig a n .

S u rro u n d in g  h a b i t a t  t y p e s  ap p eared  t o  p la y  l i t t l e ,  i f  a n y , r o l e  i n  

n e s t  s i t e  s e l e c t i o n .  N e s t s  o c c u r r e d  w i t h  e o u a l  fr e q u e n c y  i n  w o o d lo ts  

su r ro u n d ed  by c r o p la n d s  and i n  th o s e  e n c i r c l e d  by f a l lo w  f i e l d s .

W h ile  th e  d e s t r u c t i o n  o f  a n e s t  by w ind  or i t s  u s e  by  g r e a t  horned

o w ls  fo r c e d  th e  hawks to  c o n s t r u c t  a new o n e ,  th ey  w ere o f t e n  c o n s t r u c t ­

ed f o r  no a p p a r e n t  r e a s o n .  W hether n e s t s  w er e  o ld  or new had no ap p ar­

e n t  r e l a t i o n s h i p  on  n e s t i n g  s u c c e s s .

N e s t in g  d e n s i t i e s  v a r ie d  from  o n e  p a ir  p er  6 .2  s q u a r e  k i lo m e t e r s  

to  o n e  p a ir  p er  9 .3  s q u a r e  k i lo m e t e r s ,  w i t h  a f i v e - y e a r  mean o f  one  

p a ir  p e r  7 .2  sq u a r e  k i lo m e t e r s .

The number o f  young f le d g e d  p er s u c c e s s f u l  n e s t  v a r ie d  from  1 .1  to

1 .6 ,  w ith  a  f i v e  y e a r  mean o f  1 .4 .  The o v e r a l l  r e c r u itm e n t  r a t e  was

0 .7 5  you n g  f le d g e d  p er  n e s t i n g  p a i r .  B oth  a  h ig h  r a t e  o f  n e s t  f a i l u r e  

and a  lo w  r a t e  o f  young f le d g e d  from  s u c c e s s f u l  n e s t s  seem  t o  b e  

i n v o l v e d .

S e x u a l d im orp h ism  and t h e  i n a b i l i t y  t o  s e x  n e s t l i n g s  p r e c lu d e d  

th e  u s e  o f  w e ig h t  t o  a g e  n e s t l i n g  r e d - t a i l e d  hawks beyond a b o u t fo u r ­

t e e n  d a y s  o f  a g e .

Rem nants o f  31 p rey  I te m s , r e p r e s e n t in g  16 d i f f e r e n t  s p e c i e s  w ere  

fou n d  i n  5 r e d - t a i l e d  hawk n e s t s .  Mammals c o n s t i t u t e d  48  p e r c e n t ,  

b ir d s  26 p e r c e n t ,  r e p t i l e s  13 p e r c e n t ,  and am p h ib ian s 13 p e r c e n t  o f  

t h e s e  fo o d  i t e m s .  W h ile  th e y  u n d o u b ted ly  r e p r e s e n t  o n ly  a  few  o f  th e  

p r e y  s p e c i e s  u t i l i z e d  by s o u th e r n  M ich ig a n  r e d - t a i l e d  h a w k s , th e y  do 

i l l u s t r a t e  th e  d i v e r s i f i e d  d i e t  o f  t h e s e  b i r d s .
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2 5 -3 4  in  J .  R. M urphy, F . J .  C am enzind, D. G. S m ith , and J .  B. 
W eston . N e s t in g  e c o lo g y  o f  r a p t o r i a l  b ir d s  i n  c e n t r a l  U ta h . 
Brigham  Young U n iv . S c i .  B u l l .  B i o l .  S e r .  1 0 ( 4 ) : l - 3 6 .

J .  W. 1 9 7 5 . The n e s t in g  and r e p r o d u c t iv e  s u c c e s s  o f  red —t a i l e d  
hawks and r e d - s h o u ld e r e d  hawks i n  Orange C o u n ty , C a l i f o r n i a ,  
1 9 7 3 . Condor 7 7 ( 2 ) : 1 3 3 - 1 3 9 .

. A. 1 9 5 1 . B ir d s  o f  M ich ig a n . U n iv . o f  M ich . Museum o f  
Z o o lo g y . M isc . P u b l. No. 7 6 . U n iv . o f  M ich. P r e s s .  Ann 
A rb o r . 559 pp.

Zimmerman, D. A . ,  and J .  Van T yne. 1 9 5 9 . A d i s t r i b u t i o n a l  c h e c k - l i s t  
o f  t h e  b ir d s  o f  M ic h ig a n . U n iv . o f  M ich . Museum o f  Z o o lo g y .  
O c c a s . Pap. No. 6 0 8 . U n iv . o f  M ich . P r e s s .  Ann A rb o r . 63 pp .


