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1 

REPRODUCTION AND GROWTH IN AMERICAN ROBINS 

AT THE FEED MATERIALS PRODUCTION CENTER 

INTRODUCTION 

B i r d s  have been u s e f u l  i n  envi ronmenta l  mon i to r ing  w i t h i n  

f o r e s t  ecosystems (Adams  and Barrett  1 9 7 6 )  and a t  a v a r i e t y  o f  

i n d u s t r i a l  s i tes  ( W i l l a r d  1 9 6 0 ;  B r i s b i n  e t  a l .  1 9 7 3 ;  Levy e t  a l .  

1 9 7 5 ) .  

Growth a n a l y s e s  have been shown t o  be a s e n s i t i v e  measure of 

envi ronmenta l  stress i n  g u l l s  ( G i l b e r t s o n  and  Fox 1 9 7 7 ) ,  e a g l e s  

(Helander  e t  a l .  1982, and i n  p a s s e r i n e  b i rds  (Zach and Mayoh 

1 9 8 4 ) .  

A s  p a r t  o f  an  i n t e n s i v e  year - long  b a s e l i n e  e c o l o g i c a l  s t u d y ,  

w e  (Facemire, e t  a l .  1990) i n i t i a t e d  i n v e s t i g a t i o n s  i n  l a t e  s p r i n g  

1987 i n  o r d e r  t o  character ize  growth and  r e p r o d u c t i v e  s u c c e s s  i n  

Mourning Doves ( Z e n a i d a  macroura) and American Robins (Turdus 

migratorius) a t  t h e  FMPC. W e  selected doves and r o b i n s  f o r  s t u d y  

because  t h e y  were among t h e  most abundant b r e e d i n g  and w i n t e r i n g  

s p e c i e s  o n s i t e  and because  t h e y  have s i m i l a r  h a t c h i n g  and  f l e d g i n g  

s u c c e s s  (Young 1 9 5 5 ) .  They d i f f e r  i n  t e r r i t o r i a l  behav io r  and  

a 

d i e t .  Doves de fend  on ly  t h e  immediate v i c i n i t y  of t h e  n e s t  ( t y p e  

IV t e r r i t o r y ;  Welty 1982) and on ly  traces of i n s e c t  o r  o t h e r  

animal  foods  are e a t e n ;  corn ,  wheat and  g r a s s  seeds are  t h e  t h r e e  

top-ranked p l a n t  foods f o r  Ohio dove p o p u l a t i o n s  (Mar t in  e t  a l .  

1 9 5 1 : l l l ) .  Young doves are no t  f e d  t h e s e  foods  d i r e c t l y ,  b u t  are  

f e d  ' p igeon  m i l k '  .which i s  produced by t h e  m o t h e r ' s  c r o p  (Welty a 1 9 8 2 ) .  
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Robins,  on t h e  o t h e r  hand, de fend  r e l a t i v e l y  s m a l l  

t e r r i to r ies  (Wisconsin p o p u l a t i o n s  averaged  1200 m2; Young 1955)  

fo r  mating,  n e s t i n g  and  f e e d i n g  (type I t e r r i t o r y ;  Welty 1982) '  and  

prefer c l e a r i n g s ,  lawns and  o r c h a r d s  f o r  f o r a g i n g .  Seventy-n ine  

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

n e s t l i n g  r o b i n s  i s  mainly insec t  larvae and ear thworms (Mar t in  e t  

a l .  1 9 5 1 ) .  Thus, r o b i n s ,  secondary  consumers, are more l i k e l y  t o  

feed i n  or n e a r  t h e i r  n e s t i n g  s i tes  t h a n  are g r a n i v o r o u s  doves. 

W e  (Facemire, e t  a l .  1990) monitored r e p r o d u c t i v e  s u c c e s s  and 

growth of Mourning Doves ( Z e n a i d a  macroura) and American Robins 

(Turdus migratorius) from two o n s i t e  and two o f f s i t e  l o c a t i o n s  

d u r i n g  l a t e  s p r i n g ,  1 9 8 7 ) .  W e  found hatching and f l e d g i n g  s u c c e s s  

of doves s i g n i f i c a n t l y  (P<0.05) lower i n  t h e  n o r t h e r n  p i n e s  as  

compared t o  t h e  s o u t h e r n  p i n e s .  N e s t l i n g s  o f  o n s i t e  dove 

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

any of  t h e  f i v e  growth pa rame te r s  measured. FMPC r o b i n  eggs from 

t h e  n o r t h e r n  p i n e s  weighed s i g n i f i c a n t l y  less  t h a n  r o b i n  eggs  from 

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

growth i n  f o u r  of t h e  f i v e  p r e f l e d g i n g  growth p a r a m e t e r s  measured 

as compared t o  o f f s i t e  p o p u l a t i o n s .  W e  a t t r i b u t e d  species 

d i f f e r e n c e s  i n  suppres sed  growth t o  s p e c i e s  s p e c i f i c  d i f f e r e n c e s  

i n  d i e t a r y  stress.  Because doves and  r o b i n s  occupy d i f f e r e n t  

t r o p h i c  l e v e l s  w i t h i n  t h e  FMPC ecosystem, t h e s e  species may be 

a f f e c t e d  d i f f e r e n t l y  by a n y  envi ronmenta l  s tress which impac t s  

food  c h a i n s  and d i e t  q u a l i t y  as h a s  been r e p o r t e d  f o r  t h e s e  

s p e c i e s  a t  o t h e r  n u c l e a r  f a c i l i t i e s  (Levy e t  a l .  1 9 8 2 ) .  W e  

(Facemire  e t  a l .  1 9 9 0 )  concluded t h a t  FMPC r o b i n s  and doves  were 
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not  as h e a l t h y  as has been  p r e v i o u s l y  reported f o r  t he  s i t e  (WMCO a 
1987 :60) .  

The c u r r e n t  s t u d y  w a s  i n i t i a t e d  i n  order t o  d e t e r m i n e  whether  

t h e  p a t t e r n  of s u p p r e s s e d  growth a n d  r e p r o d u c t i o n  i n  FMPC b i rds  

s t i l l  ex i s t ed  o n s i t e .  We selected o n l y  American r o b i n s  ( T u r d u s  

migratorius) f o r  s t u d y  because  t h e y  appeared t h e  most severely 

affected i n  1987 (Facemire  e t  a l .  1 9 9 0 ) .  

STUDY SITES AND METHODS 

P r e v i o u s  b a s e l i n e  and ecological s t u d i e s  of t h e  Feed Material 

P r o d u c t i o n  C e n t e r  (FMPC) have been  conduc ted  by  T a r s w e l l  ( 1952) ,  

Pomeroy e t  a l .  (1977) ,  Ba t t e l l e  (1981) ,  and  Facemire  e t  a l .  , 

( 1 9 9 0 ) .  

T h i s  s t u d y  w a s  conducted  f r o m  May t h r o u g h  J u l y ,  1990. Robin 

p o p u l a t i o n s  were sampled o n s i t e  w i t h i n  t h e  425 ha of the  FMPC s i t e  

e x c l u d i n g  55 h a  covered by  the  FMPC o p e r a t i o n s  complex, p a r k i n g  

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

w i t h i n  4 0  Km of t h e  FMPC ( F i g .  1) u s e d  f o r  s t a t i s t i c a l  

compar isons  w i t h  FMPC r o b i n  p o p u l a t i o n s  i n c l u d e d  t h e  M i a m i  

U n i v e r s i t y  Oxford Campus, and  Nieman's Nursery ,  j u s t  n o r t h  of t h e  

FMPC. Nieman's Nursery  w a s  selected because  t h e  c o n i f e r o u s  

h a b i t a t  s u p p o r t e d  a moderate p o p u l a t i o n  of n e s t i n g  r o b i n s .  O t h e r  

s i t e s  examined (Governor Bebbs County Pa rk ,  Mount Ai ry  F o r e s t ,  

Pa te r  P a r k ,  Whitewater  S t a t e  Fo res t ,  M i a m i  U n i v e r s i t y  Hamil ton 

Campus, Champion P a p e r  Pa rk ,  I n d i a n  Creek County Park ,  Four M i l e  

Creek Park , -and  a P a r k  n e a r  Ross, OH) s u p p o r t e d  less  t h a n  s i x  

ac t ive  n e s t s  d u r i n g  t h e  t h r e e  month s t u d y  per iod and  were n o t  

i n c l u d e d  i n  t h e  data  a n a l y s i s .  O n s i t e  s ampl ing  i n c l u d e d  t h o s e  
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l a n d s c a p e d  h a b i t a t s  ( p a r t i c u l a r l y  the n o r t h e r n  and  s o u t h e r n  p i n e  

p l a n t a t i o n s ,  F i g .  2 ) ,  known p r e v i o u s l y  (Facemire ,  e t  a l .  1990) t o  

s u p p o r t  high d e n s i t i e s  of  r o b i n s .  

All sites w e r e  i n t e n s e l y  s e a r c h e d  t w i c e  weekly d u r i n g  t he  

s t u d y  p e r i o d .  All a c t i v e  ( t h o s e  w i t h  eggs or young) r o b i n  n e s t s  

w e r e  fo l lowed  from the  egg s t a g e  th rough  f l e d g i n g .  Eggs were 

weighed t o  t h e  n e a r e s t  0 . 1  g w i t h  P e s c o l a  scales. Maximum 

(greatest weight  of t h e  egg b e f o r e  p r e d a t i o n  or h a t c h i n g )  and 

a v e r a g e  egg  weights  were used  i n  t h e  c a l c u l a t i o n s .  H a t c h l i n g s  are  

def ined a s  b i r d s  t h a t  have emerged from t h e  egg,  b u t  have n o t  y e t  

l e f t  t h e  n e s t .  F l e d g l i n g s  a r e  b i r d s  t h a t  have l e f t  t h e  n e s t  under  

t h e i r  own power. S i n c e  it i s  d i f f i c u l t  t o  d e t e r m i n e  p r e c i s e l y  

when t h e  b i r d  l e f t  t h e  n e s t ,  n e s t l i n g  weights  w e r e  moni tored  and 

young t h a t  were c l o s e  t o  t h e  maximum range  o f  body weight  f o r  a 

h a t c h l i n g  and t h e n  n o t  found i n  the n e s t  t h e  f o l l o w i n g  sampl ing  

day were assumed t o  have f l e d g e d .  W e  o f t e n  o b s e r v e d  f l e d g l i n g s  

b e i n g  fed by t h e  p a r e n t s .  

I n  o r d e r  t o  de t e rmine  r o b i n  p r o d u c t i v i t y  w e  mon i to red  s e v e r a l  

r e p r o d u c t i v e  p a r a m e t e r s .  C l u t c h  s i z e  (number of  eggs p e r  n e s t ) ,  

h a t c h i n g  s u c c e s s  (number o f  eggs t h a t  ha t ched)  and  f l e d g i n g  

success (number of young t h a t  l e f t  t h e  n e s t )  w e r e  c a l c u l a t e d  f o r  

each sampl ing  s i t e .  

The s t a n d a r d  growth p a r a m e t e r s  (N. A .  B i r d  Banding Manual 

1 9 8 4 )  measured i n c l u d e d  egg and ch ick  we igh t s ,  t h e  l e n g t h  of 

t h e  wing (wing c o r d ) ,  l a s t  pr imary ,  b i l l  (culmen) and middle  t o e .  

Measurements of each pa rame te r  were t a k e n  three t i m e s  w e e k l y  u n t i l  

f l e d g i n g .  FMPC and o f f s i t e  b i r d s  were measured a t  t h e  same a g e .  
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Average a sympto t i c  v a l u e s  ( R i c k l e f f s  1 9 6 7 ;  S p r i n g e r  and Osborne 

1983)  w e r e  used  i n  t h e  f i n a l  computat ions of  t h e  growth d a t a .  

To de termine  i f  any d i f f e r e n c e s  e x i s t e d  between l o c a t i o n s ,  

,.. 

data  were t r e a t e d  s t a t i s t i c a l l y  u s i n g  t h e  ANOVA program of 

S ta tView 512+ (1986) . If s i g n i f i c a n t  r e s u l t s ,  were found (P<0.05) ,  

F i s h e r ' s  P r o t e c t e d  Least S i g n i f i c a n t  D i f f e r e n c e  (PLSD) comparison 

p rocedure  w a s  employed t o  detect  t h e  d i f f e r e n c e s  on a p a i r w i s e  

basis.  R e s u l t s  are d i s c u s s e d  and i n t e r p r e t e d  w i t h  r e s p e c t  t o  FMPC 

r o b i n  p o p u l a t i o n s  s t u d i e d  i n  1987  (Facemire e t  a l .  1 9 9 0 ) .  

RESULTS 

Although i n t e n s e  n e s t  s e a r c h e s  were conducted twice weekly i n  

e a c h  h a b i t a t ,  on ly  f o u r  of 1 4  s t a t i o n s  s t u d i e d  e x h i b i t e d  n e s t  

d e n s i t i e s  adequa te  f o r  s t a t i s t i c a l  t r e a t m e n t  ( F i g .  1 ) .  FMPC n e s t s  

w e r e  clumped a l o n g  t h e  berms of  t h e  n o r t h e r n  and s o u t h e r n  e n t r a n c e  

r o a d s  ( F i g .  2 ) , ' a n d  n e s t s  w e r e  e s s e n t i a l l y  absent from t h e  

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

spaced  on t h e  M i a m i  U n i v e r s i t y  Campus ( F i g .  3 ) .  Nieman's Nursery 

e x h i b i t e d  a uni form p a t t e r n  of n e s t  d i s t r i b u t i o n  and h i g h  n e s t  

d e n s i t i e s  s imi l a r  t o  t h a t  o f  t h e  M i a m i  U n i v e r s i t y  Campus; n e s t  

N e s t s  w e r e  un i formly  

d e n s i t i e s  were ex t remely  low on t h e  FMPC (Table 3 ) .  Evergreens 

were t h e  p r e f e r r e d  n e s t i n g  s u b s t r a t e  on t h e  FMPC, Nieman's Nursery 

and  t h e  M i a m i  Campus, fo l lowed by ornamenta l  t rees  and low 

s h r u b s .  

Nine ty-n ine  young were measured f o r  morphometric a n a l y s i s  

(Table 1 ) .  Length of t h e  t o e  and culmen d i d  n o t  d i f f e r  

s i g n i f i c a n t l y  (P>0.05) between any of t h e  p o p u l a t i o n s .  
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S i g n i f i c a n t  s t u n t i n g  (Pc0.05) w a s  found i n  three of t h e  f i ve  

p r e f l e d g l i n g  growth p a r a m e t e r s .  

and body weight  of s o u t h e r n  FMPC r o b i n s  w e r e  s i g n i f i c a n t l y  

(Pc0.05) smaller t h a n  t h o s e  of  o f f s i t e  ( M i a m i )  r o b i n s .  Robins  

from t h e  n o r t h e r n  FMPC showed no s i g n i f i c a n t  (ANOVA; P>0.05) 

reduced  growth f r o m  o f f s i t e  b i r d s  i n  any p a r a m e t e r .  

s o u t h e r n  n e s t l i n g s  of  t h e  FMPC were s t a t i s t i c a l l y  (P>0.05) s imi l a r  

t o  each  o t h e r  and  t o  N i e m a n ' s  Nursery birds i n  a l l  f i ve  growth 

parameters measured. 

s o u t h e r n  t h a n  i n  n o r t h e r n  FMPC r o b i n  p o p u l a t i o n s .  Robins  f r o m  

Niemans Nursery had s i g n i f i c a n t l y  (PcO.05) s h o r t e r  wings and 

weighed less t h a n  d i d  n e s t l i n g s  from t h e  M i a m i  campus. 

Wing chord,  l e n g t h  of  primaries 

Nor the rn  and  

Thus s t u n t i n g  w a s  more pronounced i n  

When w e  combined t h e  n o r t h e r n  and s o u t h e r n  FMPC morphometr ic  

data  (Table l), FMPC r o b i n s  showed suppres sed  growth as compared 

t o  M i a m i  r o b i n s  (Pc0.05) i n  b i l l  l e n g t h ,  wing c h o r d  and l e n g t h  o f  

t h e  outermost  p r imary ,  and body we igh t .  1 

One hundred and n ine ty-one  eggs were weighed d u r i n g  t h e  

i n c u b a t i o n  s t a g e  o f  t h e  n e s t i n g  c y c l e  (Table 2 ) .  Average egg 

we igh t s  o f  n o r t h e r n  FMPC r o b i n  eggs  were found t o  be s i g n i f i c a n t l y  

greater (PcO.05) t h a n  M i a m i  p o p u l a t i o n s .  S i m i l a r ,  b u t  non- 

s i g n i f i c a n t  (P>0.05) t r e n d s  e x i s t e d  f o r  Nieman's and  s o u t h e r n  FMPC 

p o p u l a t i o n s .  

(P>O. 05)  a c r o s s  t h e  f o u r  p o p u l a t i o n s .  When n o r t h e r n  and  s o u t h e r n  

FMPC egg d a t a  were lumped (Table 2 ) ,  no s i g n i f i c a n t  (P>0.05) 

d i f f e r e n c e s  were found i n  egg weights  between FMPC and M i a m i  

p o p u l a t i o n s .  

Maximum egg weights  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  
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Reproduct ive  s u c c e s s  of  9 1  r o b i n  n e s t s  ( T a b l e  3) was examined 

d u r i n g  t h e  s t u d y .  N o  s i g n i f i c a n t  d i f f e r e n c e s  (P>O.OS) w e r e  found 

w i t h  r e g a r d  t o  average  c l u t c h  s i z e ,  number o f  h a t c h l i n g s ,  and 

number of f l e d g l i n g s  a c r o s s  sampling l o c a t i o n .  

had t h e  highest  p e r c e n t a g e  (55%) of  young fledged fo l lowed by 

Nieman's Nursery (53%), M i a m i  U n i v e r s i t y  Campus ( 4 7 % ) ,  t h e n  t h e  

s o u t h e r n  FMPC ( 4 2 9 ) ;  however, t h e y  were n o t  s i g n i f i c a n t l y  

d i f f e r e n t  (P>O.OS) from each other (Table 3 ) .  

T h e  n o r t h e r n  FMPC 

DISCUSSION 

I n  t h i s  s t u d y  FMPC r o b i n s  d i d  n o t  n e s t ,  s u b s t a n t i a l l y ,  i n  

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

s u p p o r t e d  310 and 2 7 4  b r e e d i n g  r o b i n s  i n  1987 (Facemire e t  a l .  

1 9 9 0 ) ;  o n l y  two active n e s t s  w e r e  recorded  i n  t h e  n o r t h e r n  p i n e  a 
p l a n t a t i o n  i n  t h e  c u r r e n t  s t u d y .  

Robins prefer lawns f o r  f o r a g i n g .  T h e  absence  of  a d u l t s  and 

young f o r a g i n g  i n  t h e  p i n e  p l a n t a t i o n s  sugges t  these habi ta t s  were 

n o t  optimal f o r  n e s t i n g  d u r i n g  1990. Under normal c o n d i t i o n s  t h e  . 

l a n e s  i n  t h e  p i n e  p l a n t a t i o n s  are f r e q u e n t l y  mowed. Because  1 9 9 0  

w a s  a n  unseasonably  w e t  y e a r ,  these hab i t a t s  w e r e  n o t  mowed as 

f r e q u e n t l y  as i n  p a s t  y e a r s .  During o u r  f i e l d  s u r v e y s  there w a s  

o f t e n  s t a n d i n g  water i n  t h e  l a n e s  and v e g e t a t i o n  w a s  about  90 c m  

h igh .  S i m i l a r  charac te r i s t ics  were t r u e  f o r  t h e  p a s t u r e s  and 

p o r t i o n s  o f  t h e  woodlo ts .  Thus, t h e  on ly  areas s u i t a b l e  f o r  

e x t e n s i v e  n e s t i n g  and f o r a g i n g  by r o b i n s  a t  the FMPC d u r i n g  1 9 9 0  

were t h e  m o w e d  berms of t h e  n o r t h e r n  and s o u t h e r n  e n t r a n c e  roads  a h a v i n g  adequa te  d r a i n a g e .  
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Nieman's Nursery  and t h e  M i a m i  U n i v e r s i t y  Oxford Campus, 

which were m o w e d  weekly, suppor t ed  s u b s t a n t i a l l y  h i g h e r  d e n s i t i e s  

of n e s t s .  

even  when the  areas were mowed later i n  t h e  r e p r o d u c t i v e  s e a s o n  

( m i d  J u l y ) ,  s u g g e s t i n g  s t r o n g  s i t e  f i d e l i t y  t o  the  i n i t i a l  

t e r r i t o r y  established f o r  t h e  r e a r i n g  of  a d d i t i o n a l  broods. 

made no  a t t e m p t  t o  document t h e  number o f  broods  raised on o r  o f f  

t h e  FMPC, b u t  s e e i n g  young f o r a g i n g  on t h e  M i a m i  U n i v e r s i t y  Oxford 

Campus lawns d u r i n g  o u r  f i r s t  f o o t  s u r v e y s  s u g g e s t  t h e  s t u d y  

s h o u l d  have been s t a r t e d  e a r l i e r  t h a n  i n  May, and t h a t  w e  may have 

missed t h e  f i r s t  c l u t c h e s  of some i n d i v i d u a l s .  American r o b i n s  

t y p i c a l l y  b e g i n  n e s t i n g  i n  March i n  Ohio (Trautman and Trautrnan 

1 9 6 8 ) .  Although f i v e  broods have been documented (Howe 18981, 

half  of t he  r o b i n s  u s u a l l y  s t o p  b r e e d i n g  a f te r  t h e  second 

s u c c e s s f u l  brood,  and most s t o p  brooding  young a f t e r  t h e  t h i r d  

n e s t i n g  (Young 1 9 5 5 ) .  These habi ta t  and  temporal f a c t o r s  i n  

n e s t i n g  may be impor t an t  i n  a c c o u n t i n g  f o r  low n e s t  d e n s i t i e s  on 

t h e  FMPC i n  1990. 

Robins d id  n o t  move back i n t o  t h e  FMPC p i n e  p l a n t a t i o n s  

W e  

W e  found no s i g n i f i c a n t  d i f f e r e n c e s  i n  r e p r o d u c t i v e  s u c c e s s  

a c r o s s  sampl ing  s i t e .  Young (1955) r e p o r t e d  ave rage  c l u t c h  s i z e  

of 3 . 4  e g g s / n e s t  (N=273) i n  h i s  Wisconsin b i r d s .  C l u t c h  sizes i n  

t h i s  s t u d y  r anged  from 2.9-3.4 f o r  p o p u l a t i o n s  a t  Nieman's Nurse ry  

and  t h e  s o u t h e r n  FMPC, r e s p e c t i v e l y .  C lu tch  s i z e s  for o f f s i t e  

r o b i n s  and  FMPC r o b i n s  were lower  when compared t o  o u r  f i n d i n g s  i n  

1987 ( r a n g e  = 3 .3 -3 .7 ;  Facemire e t  a l .  1 9 9 0 ) .  C l u t c h  s i z e s  f o r  

FMPC 1990 r o b i n s  were h i g h e r  t h a n  f o r  o f f s i t e  p o p u l a t i o n s .  Thus,  

a l t h o u g h  n e s t  d e n s i t i e s  were low, FMPC r o b i n s  s t i l l  produced  
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normal n u h e r s  of  eggs per c l u t c h .  

W e  d i d  n o t  f i n d  any s i g n i f i c a n t  r e d u c t i o n  i n  t h e  average 

weights o f  FMPC r o b i n  eggs .  

s imi l a r  r e g a r d l e s s  of sampling l o c a t i o n .  I n  fact ,  egg we igh t s  of  

o n s i t e  b i rds  were o f t e n  greater t h a n  t h o s e  o f f s i t e  s u g g e s t i n g  t h a t  

large embryos were p o s s i b l y  b e i n g  produced o n s i t e .  

Mean weights  of  r o b i n  eggs  w e r e  

Hatch ing  s u c c e s s  i n  1990 averaged  from 1.8 ( o f f s i t e )  t o  1 .8 -  

2 . 3  young p e r  n e s t  ( o n s i t e )  as compared t o  2.8 ( o f f s i t e )  t o  2.3 

( o n s i t e )  i n  1987 (Facemire e t  a l .  1990) showing a s l i g h t  i n c r e a s e  

i n  embryonic m o r t a l i t y  s i n c e  1987. D i f f e r e n c e s  i n  embryonic 

m o r t a l i t y  may be r e l a t e d  t o  t empora l  d i f f e r e n c e s  i n  n e s t i n g  (Young 

1955), weather, o r  d i f f e r e n t i a l  p r e d a t i o n ,  ra ther  t h a n  some 

contaminant  stress a f f e c t i n g  h a t c h a b i l i t y  a c r o s s  sampl ing  s i t e s .  

I n  1987, w e  (Facemire e t  a l .  1990) found t h a t  b o t h  t h e  

n o r t h e r n  and sou the rn  FMPC p i n e  p l a n t a t i o n  r o b i n  p o p u l a t i o n s  had 

s i g n i f i c a n t l y  (PcO.05) lower  ave rage  number of  f l e d g i n g s  as 

compared t o  o f f s i t e  p o p u l a t i o n s .  

f l e d g e d  t h e  M i a m i  Oxford Campus i n  1990 was much lower (47% v s  

8 7 % )  t h a n  t h a t  found i n  1987 (Facemire 1990). FMPC f l e d g l i n g  

s u c c e s s  w a s  s imi la r  a c r o s s  y e a r s .  The pe rcen tage  of FMPC r o b i n s  

The pe rcen tage  of  r o b i n s  which 

which f l e d g e d  i n  1987 w a s  54% for  t h e  n o r t h e r n  p i n e s  a n d  4 2 %  f o r  

s o u t h e r n  p i n e  p o p u l a t i o n s  v e r s u s  55% and 43% f o r  t h e  n o r t h e r n  and 

s o u t h e r n  1990 r o b i n s ,  r e s p e c t i v e l y .  These v a l u e s  are lower  t h a n  

have been found e l sewhere .  Young (1955) r e p o r t e d  a three y e a r  

ave rage  of -78% f o r  r o b i n s  b r e e d i n g  i n  Wisconsin.  
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I n  1987 w e  (Facemire e t  a l .  1990) found FMPC r o b i n s  showing 

suppres sed  growth i n  f o u r  of  f i v e  of t h e  growth parameters 

measured. 

excep t  t h a t  t h e  s o u t h e r n  p o p u l a t i o n  of  FMPC r o b i n s  w a s  more 

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

c o n s i d e r e d  t o g e t h e r ,  are s t a t i s t i c a l l y  (ANOVA, P<O. 05) d i f f e r e n t  

from t h e  M i a m i  o f f s i t e  r e f e r e n c e  p o p u l a t i o n .  Nieman's Nursery ,  

j u s t  n o r t h  of t h e  FMPC, d i f f e r e d  f r o m  M i a m i  birds i n  t w o  o f  f i ve  

growth parameters. Thus, a l t h o u g h  FMPC r o b i n s  a p p e a r  t o  p roduce  

normal s i z e d  c l u t c h e s ,  r e l a t i v e l y  large embryos and  fledge normal  

numbers of young, t h e  young are s t u n t e d .  Chronic  and a c u t e  

r a d i a t i o n  are two f a c t o r s  documented t o  cause  growth d e p r e s s i o n  i n  

n e s t l i n g  b i rds  (Zach and Mayoh 1984,1986; M u l l e r  and Moreng 1 9 6 6 ) .  

W e  found a s imi la r  p a t t e r n  of s u p p r e s s e d  growth  i n  1990 

High r a d i a t i o n  levels a l s o  r educes  f e r t i l i t y  (Mul l e r  and  

Moreng 1963 ;  Mraz and Woody 1973) ,  b u t  a p p e a r s  n o t  t o  be i m p o r t a n t  

i n  a c c o u n t i n g  fo r  s e a s o n a l  d i f f e r e n c e s  o n s i t e .  FMPC r o b i n s  

produced o n l y  s l i g h t l y  reduced numbers of n e s t l i n g s  between 1987 

and 1990. 

O the r  f a c t o r s  p o s s i b l y  a f f e c t i n g  h a t c h i n g  s u c c e s s  and  growth 

i n c l u d e  d i e t a r y  stress, food q u a l i t y  and  food  t y p e .  Fo r  example,  

i n s e c t i v o r o u s  r o b i n s  have been found t o  have t h r e e  t i m e s  h i g h e r  

r ad ioces ium body burdens  t h a n  gramnivorous species (Levy e t  a l .  

1 9 7 6 )  and  species d i f f e r e n c e s  have been a t t r i b u t e d  t o  t r o p h i c  

levels  e a c h  species occupied  w i t h i n  t h e  same h a b i t a t  (Levy e t  a l .  

1 9 8 2 ) .  

I 
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C l u t c h  sizes d id  not d i f f e r  s i g n i f i c a n t l y  across  h a b i t a t s  i n  

1987 and 1 9 8 9  suggesting d i e t a r y  stress p r i o r  t o  nes t ing  was not 

an important f a c t o r  a f f e c t i n g  egg production. 

R ick le f f s  (1973) showed t h a t  brood s i z e s  a f f e c t  growth i n  

b i r d s ;  one-young clutches tended t o  have slower growth r a t e s  than 

two o r  three-young c lu tches .  Werschkul and Jackson ( 1 9 7 9 1 ,  and 

Ricklefs  ( 1 9 8 2 )  concluded t h a t  s i b l i n g  competition on n e s t l i n g  

development i s  a dominant force d e t e r m i n i n g  the  evolut ion of 

growth r a t e s .  Brood s i z e s  (Table 3; range = 1.8-2.3) i n  1 9 9 0  FMPC 

populations were not s i g n i f i c a n t l y  d i f f e r e n t  from o f f s i t e  

populations,  and were s imi l a r  t o  those found i n  1987  ( 2 . 3  f o r  both 

s i t e s ;  Facemire e t  a l .  1 9 9 0 ) .  Thus,  s i b l i n g  competition does not 

appear t o  be a f f e c t i n g  growth i n  FMPC robin populat ions.  

'The food of robins i s  c h i e f l y  i n s e c t  larvae and earthworms 

(Martin e t  a l .  1951) .  One source of chemical d i e t a r y  stress i s  

through earthworm-robin food chains .  

t o  accumulate heavy metals (Helmke e t  a l .  1 9 7 9 ;  Hughes e t  a l .  

1 9 8 0 ;  Beyer 1981) and t o  t r anspor t  them t o  b i r d s  (Scanlon e t  a l .  

1 9 7 9 ) .  Peredel ' sky e t  a l .  ( 1 9 5 7 ,  1 9 6 0 )  showed t h a t  earthworms 

Earthworms have been shown 

w e r e  important i n  d i spers ing  radioisotopes through s o i l .  Because 

undigested s o i l  i s  a major cons t i tuent  of t h e  d iges t ive  t r a c t  of 

earthworms, any contaminated s o i l  present  i n  t h e  gut may represent  

a p o t e n t i a l  impact on b i rds  which feed on them. Martin and 

Coughtrey ( 1 9 7 5 )  showed t h a t  thrushes (robins  a re  members of t h e  

t h r u s h  family) accumulated heavy metals i n  kidney t i s s u e .  

P e s t i c i d e s  and botan ica l  poisons i n  t h e  d i e t s  of b i r d s  have long 

been known t o  a f f e c t  embryonic development and f l edg l ing  growth 
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(Welty a n d  B a p t i s t a  1 9 8 8 ) .  Hence, t h e  reduced  growth  o f  FMPC 

r o b i n  p o p u l a t i o n s  i n  1987 and 1990 c o u l d  be due t h e  

b ioaccumula t ion  or chemo- toxic i ty  of heavy metals o r  herbicides i n  

t h e  FMPC earthworm-robin food  c h a i n .  

Another  f a c t o r  p o s s i b l y  a f f e c t i n g  n e s t l i n g  growth  i n  t h i s  

s t u d y  may have been food a v a i l a b i l i t y .  I n  1990 earthworms may 

have been  e q u a l l y  abundant ,  b u t  n o t  r e a d i l y  accessible t o  f o r a g i n g  

r o b i n s .  T h e  FMPC p i n e  p l a n t a t i o n s  were a p p a r e n t l y  n o t  optimal 

b r e e d i n g  a n d  f e e d i n g  habi ta t s  as t h e y  were i n  1987, r e s u l t i n g  i n  

t h e  crowding and clumping of r o b i n  n e s t s  a l o n g  roadside berms l a t e  

i n  t h e  b r e e d i n g  season .  T h i s  cou ld  have l ed  t o  i n t e n s i v e  

c o m p e t i t i o n  for  a l imi t ed  food supply ,  i n a d e q u a t e  n e s t l i n g  d ie t s ,  

and  e v e n t u a l l y  smaller young. Feeding f r e q u e n c i e s  of young birds  

have been r e c o r d e d  t o  be t w i c e  as  great  i n  e a r l y  t h a n  i n  l a t e  

b roods  of t h e  same s i z e  (Royama 1966) and growth of i n d i v i d u a l s  

have been  known t o  be affected by the t e m p o h  n a t u r e  of food  

s u p p l y  ( G i l l  1990) and food q u a l i t y  (Lack 1956; Bryant  1 9 7 8 ) .  

Our f i n d i n g s  agree w i t h  t h o s e  of Young (1955)  who found no 

r e l a t i o n s h i p  between crowding, i . e .  p o p u l a t i o n  d e n s i t y ,  and 

r e p r o d u c t i v e  s u c c e s s .  FMPC r o b i n s  f l e d g e d  normal  numbers o f  young 

p e r  n e s t  as  compared t o  o f f s i t e  p o p u l a t i o n s ;  FMPC r o b i n s  were j u s t  

smaller. 

SUMMARY AND CONCLUSIONS 

FMPC r o b i n s  showed h i g h  s i t e  f i d e l i t y ,  a clumped d i s t r i b u t i o n  
! 

a l o n g  r o a d s i d e  berms, and d i d  n o t  n e s t  i n  t h e  p i n e  p l a n t a t i o n s  as  

t.hey d id  i n  1987.  The clumping of  n e s t s  a l o n g  r o a d s i d e  berms i s  

i n t e r p r e t e d  as a r e sponse  t o  l imi t ed  and r e s t r i c t ed  o p t i m a l  



foraging h a b i t a t  due t o  an unusually w e t  spr ing  which r e s u l t e d  i n  

high s tands of vegetat ive cover and prevented t h e  establishment of 

normal foraging t e r r i t o r i e s .  

Nesting success was s imi l a r  f o r  FMPC and f o r  o f f s i t e  robin 

populations.  

sampling loca t ion ,  b u t  were s l i g h t l y  lower when compared t o  1987 

populations.  These da ta  suggest t h a t  any s t r e s s  p r i o r  t o  nes t ing  

was not an important f ac to r  a f f ec t ing  egg production. Egg weights 

were not s i g n i f i c a n t l y  reduced. 

Although FMPC robins (northern and southern populations 

C l u t c h  s i z e s  did not d i f f e r  s i g n i f i c a n t l y  across  

combined) produce normal-sized clutches,  normal-sized eggs and 

f ledge normal percentage of young, FMPC robin nes t l i ngs  a r e  small .  

They showed suppressed growth i n  four of f i v e  pref ledgl ing  growth 

parameters, a p a t t e r n  s imi l a r  t o  t h a t  reported f o r  FMPC robins  i n  

1987. FMPC n e s t l i n g  robins have s i g n i f i c a n t l y  sho r t e r  b i l l s ,  

sho r t e r  wings, sho r t e r  primaries and weigh l e s s  than do o f f s i t e  

members. 

Neither d i r e c t  acute or  chronic r ad ia t ion  exposure, s i b l i n g  

competition, nor crowding appear t o  be suppressing FMPC n e s t l i n g  

growth. O t h e r  f a c t o r s  associated with d i e t  q u a l i t y  seem more 

important.  They include t h e  p o s s i b i l i t y  of heavy metal o r  

p e s t i c i d e  stress operat ing through earthworm-robin food chains,  

food abundance, and t h e  a v a i l a b i l i t y  of food t o  foraging a d u l t s  

f o r  feeding t h e  young. 
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RECOMMEND AT IONS 

We recommend further studies'begin in March, 1991 on 

elucidating the pattern of suppressed growth and reproductive 

fitness in FMPC robins. Critical to the study would be 

determining robin and nest densities and the degree of clumping in 

additional comparable habitats off the FMPC (e.g. other pine 

habitats). 

earthworm abundance and levels of heavy metals and 

herbicides/pesticides in the soil and tissues. 

pesticides were used over a five year period when the pine 

plantations were planted on the FMPC. 

be measured in addition to screening of select tissues in nestling 

robins for the presence of herbicides/pesticides and uranium, and 

other heavy metals (e.g. lead). Such information is essential to 

clarify further the pattern of stunting in FMPC robins, 

dietary stress through earthworm-robin food chains, and current 

Food quality needs to be examined in terms of 

Herbicides and 

Growth parameters need to 

possible 

environmental quality of the FMPC since the termination of 

production. 
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Figure 1. 
FMPC, Spring, 1990. Open circles represent stations surveyed and where robins 
nested, but because of low population size were not included the the statistical 
analysis. Solid circles represent populations treated statistically in this study. 

Location of sampling stations for American Robins in the vicinity of the 
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Figure 2. 
Spr ing/Summer ,  1 $SO. Habitats: .UG?=ungraed  pasrure;  GP=  

Distribution of Americzn Robin nests on the  FMPC, 
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d pastur  
PP=pine  plantation; RFAP=reclzimed flyasn pile; W=wocdlot; RN=riparian. 
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Figure 3. 
Oxford, OH, Spring/Summer, 1990. 

Distribution of American Robin nests ,  Miami University campus,  
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