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i i i  

A b s t r a c t  

The b r e e d i n g  e c o l o g y  and  s o c i a l  o r g a n i z a t i o n  o f  t h e  

N o r t h w e s t e r n  Crow (Corvus ,  c a u r i n u s )  was s t u d i e d  f r o n  1 9  May t a  
c 

3 0 . A u g u s t  1976 ,  2 7  A p r i l  t o  2 6  .Augus t  1 9 7 7 ,  and 28 A p r i l  t o  1 9  a 

J u l y  1 9 7 8  on E i t l e r l a t c h  I s l a n d ,  B r i t i s h  C o l u n b i a .  ~ i ' s ~ l a ~ s  o f L  

e 
t h e  N o r t h w e s t e r n  Crow were  s i m i l a r  t o  t h o s e  o f  o t h e r  s p e c i e s  o f  

c r o w s .  N e s t i n g  t e r r i t o r i e s  a v e r a g e d  0 . 5 0 h a .  In 1 9 7 8  n e s t s  t h a t  

we re  b u i l t  i n  c o n t i n u o u s  woodland  w e r e ,  on a v e r a g e ,  21.8m a p a r t .  

The l o c a t i o n  o f  many n e s t s  changed  l i t t l e  f rom y e a r  t o  y e a r  

w h i  ch s u g g e s t e d  s t r o n g  s i t e  t e n q c i  t y .  P o u n d a r i e s  e x t e n d e d -  a b o u t  , 

2-3m beyond t h e  h i g h  t i d e  l i n e  i n  t e r r i t o r i e s  t h a t  w e r e  a d j a c e n t  

' t o  t h e  b e a c h e s  and  c rows  f rom t h e s e  t e r r i t o r i e s  d o m i n a t e d  a l l  

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

i n t e r t i d a l  was a  c o m u n a l  f e e d i n g  a r e a .  The male  c row p e r f o r m e d  

most  o f  t h e  t e r r i t o r i a l  d e f e n s e  which ' ,  i n  b each  e d g e  t e r r i t o r i e s ,  

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

s e a s o n .  

Cnly  f o r c e d  c o p u l a t i o n s  were  s e e n .  No c o u r t s h i p  b e h a v i o u r  

t h a t  t e r m i n a t e d  i n  copu l  a t i o n  was o b s e r v e d .  
. J 

K e s t  b u i l d i n g  began.  i n  A p r i l  and mos t  n e s t s  .were  b u i l t  i n  
1 

s h r u b s  a l t h o u g h  g round  and  t r e e  n e s t  s i t e s  were  a l s o  u s e d .  

Those  n e s t s  b u i l t  i n  b e a c h - e d g e  t e r r i t o r i e s  we re  s i  g n i  f i c a n t l y  
I 

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

c o m p o s i t i o n  and c o n s t r u c t i o n  o f  32 n e s t s  i s  d e s c r i b e d .  

The e g g s  we re  l a i d  b e g i n n i n g  i n  l a t e  A p r i l  a f t e r  a  mean 

. o f  8 . 6  days  f o l l o w i n g  t h e  c o m p l e t i o n  o f  t h e  n e s t .  Crows t h a t  

e s t a t l  i s h e d  new t e r r i t o r i e s  w a i t e d  s i g n i f i c a n t l y  l o n g e r  t o  l a y  



- .  - i . .  t h e i r  eggs  t h a n  crows t h a t  u sed  t h e  same t e r r i t o r y  f+rsm t h e  

~ r e v i o u s  y e h r .  C l u t c h e s  were  i n i t i a t e d  o v e r  37 and 32 days  i n  
7- 

- 1977 and 1978 ,  r e s p e c t i v e l y .  The mean c l u t c h  s i z e  was 3 . 7  and -" 
1. 

3 . 8  egq5 i n  1977 and 1978 ,  r e s p e c t i v e l y .  C l u t c h e s  were  - 
;- ..: ', 

s i q n i  f i c a n t l y  l a r g e r  i n  beach-edcje t e r r i t o r i e s  t h a n  i n l a n d  . 

. . t e c r i  t o r i e s .  The eggs  c d u r i n u s  were  i n c i b a t e d  o n l y  

t h e  female  and l o s t  ah a v e r a g e  o f  0 . 1 8  q p e r  day ( 1 9 . 3 %  bf  

o r i g i n a l  we igh t  d u r i n g  i n c u b a t i o n ) .  The f ema le - c row was h i g h l y  

a t t e n t i v e  t o  h e r  e a q s  and o n l y  l e f t  them t o  be f e d  by t h e  male 

and f o r  s h o r t  m a i n t e n a n c e  a c t i v i t i e s .  I n c u b a t i o n  l a s t e d  f 6 r  

18  d a y s .  In  1977 ,  39% aild i n  1978 ,  52% o f  l a i d  eggs  h a t c h e d ,  

which i s '  much l ower  t h a n  f o r  t h e  Common Crow ( C .  - b r a c h y r h y n c h o s )  + 

.-.. 
i n  C a l i f o r n i a .  

/' 

The f ema le  a t t e n t i v e l y  brooded t h e  n e s t l i n q s  u n t i l  t h e y  ,,/ 

,' 

were  a b o u t  10 d a y s  o l d .  The t l o r t h w e s t e r n  Crow n e s t l i n g s  qrew 

f a s t e r ,  on  a v e r a g e ,  t h a n  Common Crow n e s t l i n q s .  The male p e r -  

formed a b o u t  6 6 % ' o f  t h e  f e e d i n a s  u n t i l  t h e  n e s t l i n g s  r e a c h e d  7 

days  o f  aqe and a f t e r w a r d  t h e  f ema le  f e d  th'e n e s t l i n g s '  a b o u t  

6 6 %  o f  t h e  f e e d i n g s  u n t i l  f l e d g i n g  age .  Most n e s t l i n q s  were 

l o s t  i n  t h e  f i r s t  week o f  l i f e ,  p r o b a b l y  t o  o t h e r  c rows .  About 

52% o f  t h e  h a t c h e d  e-qgs f l e d g e d  young i n  1976-78 ,  much h i o h e r  

t h a n  C a l i f o r n i a  Common Crows ( 1 3 % ) .  F l e d g i n g  o c c u r r e d  i n  June  
f-- 

and e a r l y  ~ u l y  when t h e  n e s t l i n g s  were 26:days o l d ,  on a v e r a g e ,  

and weiqhed 318.1 '  9 .  F l e d g i n g  s u c c e s s  ( n o .  o f  eggs  l a i d  t h a t  
1 

f l e d q e d  young)  was 27.1%("Pn 1977 and 16 .8% i n  1978.  Beach-edge ' 

t e r r i t o r i e s  l b s t  s j s n i f i c a n t l y  few,er n e s t l i n q s  and f l e d g e d  

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



J u v e n i t e  crows 1 4 f t  t h e  t e r r i t o r y  a b o u t  2 weeks a f t e r  

' % - f l e d q i n q  i n d  s t i l l  b e q G d  f i o d  from t h e i r  p a r e n t s  i n  l a t e  

AuQust when my o b s e r v a t i o n ;  ended.  

The , r o o s t s  cornorised of t h e  male r o o s t ,  p a i r  r o o s t ,  

y e a r l i n g  r o o s t ,  and a  famil* r o o s t ,  on t h e  t e r r i t o r y  i n d  a  

\ . O 

communal r o o s t  o f f  t -&err i  t o r y .  ' -  

:The food of  t h e  t ior thwes tern  Crow came from' t h e  beach ,  t h e '  
2, - - 

. 4  2 

meadow, and & b e  q u l l  coTony? . The crows s h k r e d  a s i g n i f i c a n t  
>. 

; p r e f e r e n c e  f o r  ., t h e  b'each a s  a  food s o u r c e  o v e r  t h e  meadow and 

gu1 t &tony, 
+ ?  - I * 

I .r, Sorw y e a r l i n q  crows he lped  t h e i r  p a r e n t s  r a i s e  t h e  . 
I 

n e s t l ' i n g s . '  However, most a , w f  p a i r s  d i d  not  have y e a r l i n g  
F 

\ 

h e l p e r s .  Y e a r l i n g s  a s s i s t e d  i n  t e r r i t o r i a l  d e f e n s e  a  

' 'h o c c a s i o n  f ed  t e- n e s t l i n g s - .  In  r e t u r n  they  were f e d  
-P , 

a d u l t s .  Those a d u l t s  w j  t h .  h e l p e r s  had l a r g e r  c l u t c h e s ,  more 
d 

n e s t 1  i  rigs, and more . i . .  fled@ i  ngs than  a d u l t s  w i t h o u t  h e l p e r s .  

;  he pre;ence of  t h e  Northwestern Crow n e s t l i n g s  c o i n c i d e d  . b .  

w i t h  t he ,  p e r i o d  o f  'food abundance 06 t h e  beach ,  i n  t h k  meadow, / 
, ' 

. and i n  t h e  g u l f ~ c o l o n y .  

A,lthough Hor thwestern  Crow n e s t s  a r e  clumped I s u g g e s t  t h a t .  , .  . ' .  

t h e  d i s p e r s i o n  of  n e s t s  sn t h e  is1-and has a r i s e n  i n  r e sponse  t o  

t h e  a v a i l a b i l i t y  of n e s t  s i t e s  and not  a s t r a t e g y  t o  e x p l o i t  t h e  
d 

food supp ly .  w 
-.- 

I s u g g e s t  t h a t  n e s t i n g  asynchrony i s  a  r e sponse  t o  t h e  

ab i  1  i  t y  of oa i  r s  t o  e s t a b l i s h  n e s t i n g  t e r r i  t o i l e s  i n  sp r ing .  

Thqse crows t h a t  n e s t e d  i n  new t e r r i t o r i e s . w e r e  l e s s  synchronous ' 

i n  l a y i n g  t C e l r  eggs than  p a i r s  r e u s i n g  t h e  p r e v i p u s  y e a r s '  , 



t e r r i t o r y .  . 

4 
-. 

='\ The N r t h w e s t e r n  Crow a p p e a r s  t o  b e  a s o l i t a r y  n e s t e r  t h a t  ' 
1 9 t  

' h a s  i n c o r p o r a t e d  some non-breedinq  y e a r 1  ing  crows i n t o .  t h e  3 

breeding '  e f f o r t .  I s u y e s t  t h a t  i t s  s o c i a l  o r q a n i z a t i o n  j s  a 

r e soonse  t o  t h e  n a t u r e  of t h e  a v a i l a b i l i t y  o f  t h e  food.  r e s o u r c e .  



I n  a  t ime when t i d e s  were a b s e n t  from t h e  e a r t h ,  t h e  

~ a ' v e n ,  Klook-shood, s t o l e  t h e  d a u g h t e r  of T u - c h ~ e ,  t h e  E a s t  

W i n d ,  f o r  h i s  w i  F p r  A S  a  m a r r i a g e  pre,sent ,*Tu-'chee promised 

t o  b a r e  t h e  mud- f l a t s  fo'r twenty days s o  t h a t  Raven, beinq I '  a  
* 

I 

s h j f t l e s s  f e l l o w ,  could  f i n d  e a s y  ' p rey .  

"Good", s a M  t h e  l a z y  Raven., " b u t  you m u s t  b a r e  t h e  l a n d  

t o  t h e  c a p e " ;  t o  which t h e  Eas t  di.nd r e p l i e d ,  "Ho, I w i l l  make'  
I 

i t  dry f o r  on ly  a Cew f e e t . "  

The haggl inq  w e n y  o n  and on u n t i l  Kaven f i n a l l y  t h r e a t e n e d  

t o  r e t u r n  t h e . d a u g h t e r .  Tu-chee,  a l a rmed ,  compromised and 
. 

ag'reed t o  make t h $  water  l e a v e  t,he f l a t s  tw ice  each day. So 

t h e  t i d e s  were born ,  and s o  Ravens and crows .now g o  t o  t h e , f l a t s  , 

* .  

t o  f e e d .  * 

- based on a  Makah legend 

(Carefoot  1 9 7 7 )  
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Each o rgan i sm  has a  c e r t a i n  amount o f  t i m e  and e n e r g y  t h a t  - 

i t  can d e v o t e  t o  m a i n t e n a n c e ,  g r o w t h ,  and r e p r o d u c t i o n .  Through 

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

e f f i c i e n t l y  e x p l o i t  t h e  a v a i l a b l e  e n e r g y ' r e s o u r c e s  'wi 11 have 

t h e  bes t  chance  o f  . s u r v i v a l .  T h e  way t h a t  an o r g a n i s m  a r r a n g e s  
.* -- 

i t s  use  o f  t i m e ,  e n e r g y ,  and b e h a v i o u r ,  ,form t h a t  s p e c i e s  

" e x u l o i  t a t i o n  s y s t e m "  (Ve rbeek  1 9 7 3 ) .  

One e f f e c t i v e  method u sed  by an o r g a n i s m  t o  cope w i t h  'a 

c h a n g i n g  e n v i r o n m e n t ,  and y e t  r e t a i n  some d e g r e e  o f .  a d a p t a t i o n  

t o  i t ,  i s  t o  v a r y  t h e  b u d g e t i n g  o f  i t s  t i m e  and e n e r g y  ( P i a n k a  

1 9 7 4 ) .  Thus ,  a . . ' l o r t h w e s t e r n  Crow h o l d s  an e x c l u s i v e  t e r r i t o r y  

o n l y  when food  i s  a b u n d a n t  and from s h o r t l y  b e f o r e  t h e r e  a r e  

eggs  u n t i l  t h e  vEung l e a v e  t h e  n e s t .  The e n e r g y -  t e s o u r c e s  a l ' so  

a f f e c t  t h e  s o c i a l  o r g a n 4 z a t i o n  of b i r d s  (Crook  1 9 6 5 ;  Horn 1968;  
J' 

L a c k  1968; and o t h e r s ) .  As Verbeek ( 1 9 7 3 )  has  p o i n t e d  o u t ,  . 

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

. d i s t r i b u t i o n  o f  t h e  food  s u p p l y  i n  t i m e  and s p a c e .  A s  t h e  

_ r e s o u r c e s  become d e c i d e d l y  d i s c o n t i n u o u s ,  o r  " p a t c h y " ,  t h e  

v a r i o u s  s ~ e c i e s  o f  c o r v i d s  become i n c r e a s i n g l y  c o l o n i a l  a n d / o r  

n o n - b r e e d i n g  i n d i v i d u a l s  a r e  i n c o r p o r a t e d  in to  t h e  b r e e d i n g  
4 

e F C o t t .  T h e  a v a i l a b i l i t y  o f  food  p l a y s  an i m p o r t a n t  r o l e  i n  

t q ~  e v o l u t i o n  o f  m a t i n g  s y s t e m s  ( b r i a n s  1969 ,  P i t e l k a  e t  a 1 .  

1 3 7 4 ,  Yerner 1 9 5 6 ,  Yerne r  and :dilson 1 9 6 6 ) ,  a g e  a t  f i r s t  
L 

3 r e e d F n s  (Lack 1 3 5 6 ,  Yerbeek 1 9 7 7 1 ,  s i z e  and t y p e  o f  t e r r i t o r y  

' 3 ~ w n  1 3 6 4 ,  Pianka  1974)', c l u t c h  s i z e  (MacArthur  1 9 5 8 ,  P e r r i n s  
- 

/ , n P -  

t 5 5 > ,  L 3 c k  f 966) a n d  p o g u t a t i  o n  movements (Crook 1 9 6 5 ,  Holmes, 



/ 

On M i  t l e n a t c h  I s l a n d  s e a s o n a l  y a r i a t i o n  o f  q n v i - r o n m e n t a l  

f 2 c t o r s  s u c h  as  p r e c i p i t a t i o n ,  t e m p e r a t u r e ,  a n d  t i d a l  p o s i t i o n  
- .  . - A 

c r e a t e  t e m p o r a l  d i f f e r e n c e s  i n  t h e  a v a i l a b i l - i t y  o f  f ood .  I n  
C 

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

i n c r e a s - i n g  t h e i r  numbers  t o  a  maximum p o p u l a t i o n  l e v e l  s h o r t l y  

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

d i f f e r e n t i a l  e x p o s u r e ,  d r a i n a g e ,  amounts  o f  s u n 1  i g h - t ,  moi-.s,ture-, .. 

e t c .  T h i s  c r e a t e s  a  " m o s a i c t '  o f  m a t u r a t i o n  s t a g e s  o f  t h e  , 

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

meadows. 
. /' 

The f i s h  b r o u g h t  t o  t h e  c h i c k s  and t h e  s e a b i r d  eggsYhav.e  
I .  

1 

l e s s  t e m p o r a l  and  s p a t i a l  v a r i a . b i - J i t y  t h a n  t h e  mea.dow , . 
i n v e r t e b r a t e s  b e c a u s e  t h e y a . a r e  s y n c h r o n i z e d  i n  t h e i r  b r e e d i n g '  

. I  

c y c l e s  and a r e  t h e r e f o r e  more  p r e d i c t a b l e .  However ,  t h e s e  

s e a b i r d s ' . d e f e n d  t h e i r  n e s t s  w h i c h  r e d u c e s  t h e  a v a i  l a h i l i  t y  02 . 

- t h e : r e s o u r c e s  ( e g g s ,  c h i c k s ,  e t c . )  t o  t h e  c r o w s .  9 v 

The num'ber o f  i n t e r t i d a l  o r g a n i s m s  a r e  t e m p o r e a l l y  a n d  

s ~ a t i a l l - y v a r i a b l e  i n  t h e i r  d i s t r i b u t i o n  due t o e x p o s u r e  t o  
?2 

waves ,  s u n l i g h t , ~ s a l i n i t y , , e t c .  ( C a r e f o o t  1 9 7 7 ) .  

F i e l d  s t u d i e s  o f  t h e  New W o r l d  Jays. ( C o r v i d a e ,  s u b f a m i l y  

G a r r u l  i n a e )  have  'shown t h a t  t h e i r . , s o c i a l  . o r g a n i z a t i o n s  a n d  - 
b r e e d i n g  s y s t e m s  r a p g e  f r o m  t e r r i t o r i a l i t y  b y  b r e e d i n q  p a i - r s  

A 
- 

i n  t h e  B l u e  J a y  ( ~ ~ a n o c i t t a  c r % s t a t a )  ( ~ a r d ~  1 9 6 1 )  t o  c o o i e r a t i . v e  

b r e e d i n g  , in  t h t  H e x i  can J a y  ( ~ ~ h e l o c o r n a  u l  t r a m a r i n a )  (B rown  

1 0 6 3 ,  1 9 7 0 )  and o t h e r  s p e c i e s ,  and t o  c o l o n i a l i s m  i n - t h e  P i n o n  



Jay  ( G y m n o r h i n u s  c y a n o c e p h a l u s )  ( B a l d a  a n d  Bateman 1971,  1 9 7 2 ) :  
- 

.-\, 
E x c e ~ t  f o r  t h e  Raven ( C .  - c o r a x ) ,  however ,  l i t t l e  i s  known a b o u t  

t h e  s o c i a l  o c g a n i z a t i o n -  and b r e e d i n g  e c o l o g y  o f  N o r t h  A m e r i c a n  

Crows ( C o r v i d a e ,  s u b f a m i l y  C o r v i n a e )  (Goodw in  1 9 7 6 ) .  

The N o r t h w e s t e r n  Crow ( C o r v u s  c a u r i n u s )  i s  d i s t r i b u t e d  
'd 

' a l o n g  t h e  - P a c i f i c  C o a s t  o f  N o r t h  A m e r i c a  f r o m  W a s h i n g t o n , . S t a t e  

tp A l a s k a  ( G o d f r e y  1 9 6 6 ) .  ~ b s e r v d t i o n s  h a v e  shown t h a t  t h e  
.i 

N o r t h w e s t e r n  Grow p r o c u r e s  6o .s t  o f  i t s  f o o d  f r o m  t h e  i n t e r t i d a l  
'* . a 1 

beaches  on M i  t l e n a t c h  I s l a n d  d u r i n g ,  t h e  b r e e d i n g  s e a s o n  ( B u t l e r  

,. . 1 9 7 4 ) .  - E x c e p t  f o r  a  f e w  s h o r t  ~ a p a r s  and  n o t e s  v e r y  l i t t l e  i s  

knowi a 6 o u t  t h e  . s o c i a l  o r g a n i z a t i o n  and  b r e e d i n g  e c o l o g y  o f  
4 

C o r v u s  c a u r i n u s .  

d T h i s  l i t t l e - k n o w n  c r o w  t h w s  o f f e r e d  a  p r o m i s i n g  s u b j e c t  o f  
d 

i n v e s t i $ i o n  i n t o  t h e  s o c i a l  o r g a n i z a t i o n  b n d  b r e e d i n g  e c o l o g y  

o f  a t e m p e r a t e  s p e c i e s  i - n h a b i t i n q  an  e n v i r o n m e n t  w i t h  an 

u n s t a b l e  f o o d  r e s o u r c e .  
x 

T.he p u r p o s e  o f  t h i s  s t u d y  was t o  i n v e s t i g a t e  how t h e  
- 

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

rniadows., 'and i n  t h e  g u l l  c o l o n y  has  shaped  t h e  b r e e d i n g  e c o l o g y ,  

and  s o c i a l  o r g a n i z a t i o n  o f  t h e  N o r t h w e s t e r n  Crow o n  M i  t l e n a t c h  

I s l a n d ,  B F i t i s h  C o l u m b i a .  



# t 4 
I 

S t u d y  A r e a  r 

M i  t l e n a t c h  I s l a n d  - ( 4 g 0 5 7 ' ~ ,  1 2 5 • ‹ 0 0 ' ~ )  i s  l o c a t e d  i.n 

n o r t h e r n  ~ e o r ~ i a ' S t r + a i t ,  B r i  t l s h  C o l u m b i a  (,Figure 1.). The 35.5ha . . , > 

i s l a n d  i s  m o s t l y  composed o f  b a s a l - t i c  r o c k  t h a t  f o r k t w o  

o r o m i b e n t  h i l l s :  W e s t ~ H i l l  r i s e s  54m d a b w e  sea  l e v e l / a n d  E-ast  
P , 

j 

H i  1 1  has an * e l e v a t i o n  o f  32m above  sea l e v e l .  ' Join,ing th -ese 

t w o  k n o l l s  i s  an a p p r ~ x i m a t e l y  2 .5ha meadow. , On t . 
s i d e  o f  <he meadow i s  ~ o r t h w e s t  Bay w ' h i c h  has  a  s t e e p  i n t e r t i d a l  .. 

I .  

s l o p e  o f  g r a v e l  a n d  r o c k .  B o r d e r i n g  t h e  s o u t h e a s t  edge  o f  t h e  - 

meadow i s  -Camp Bay ,  w h i c h ' h a s .  a l o w  i n t e r t i d a l .  s l o p e  a n d  i s  

composed o f  g r a v e l , ' s a n d ,  o r  mud, d e p e n d i n g  on t h e  l o c a t i o n .  

The t i d a l  F '  I s l a n d  s e p a r a t e s  t h e  m o u t h  o f  Camp Bay i n  ' two.  The 

r e m a i n d e r  o f  t h e  ' i s l a n d  has a  v a r i e d  t o p o g r a p h y  w i t h  many 
\ 

e x p o s e d  r i s e s  and k n o l l s  i n t e r s p e r s e d  w i t h  v e g e t a t e d  b a s i n s  and  

r a v i n e s .  I n  1958  a  f i q e  r a z e d  t h e  i s l a n d  s o  t h a t  m o s t  o f  t h e  

i s l a n d ' s  v e g e t a t i o n  i s  i n  e a r l y  s u c c e s s i o n a l  s t a g e s .  

M i  t l e n a t c h  I s l a n d  l i e s  w i t h i n  t h e  C o a s t a l  D o u g l a s - f i  r Zone 

o f  K r a j i n a ' s  (.1965) b i o q e o c l i m a t i c  scheme; T a b l e  1 shows t h e  

- w e a t h e r  t r e n d s  f o r  1976-78 .  F i g u r e  2  shows a  c. l ' imograph f o r  

C o r t e z  I s l a n d  w h i c h  i s  a b o u t  6km n o f i h w e s t  o f  M i t l e n a t c h  I s l a n d .  

F i g u r e  3 shows t h e  m a j o r  v e g e t a t i o n  t y p e s  on  M i  t l e n a t c h  &. 

I s l a n d  and  T a b l e  2 shows t h e  a ~ p r o x i m a t e  a r e a  o f  t h e  6 m a j o r  

v e g e t a t i o n  c o m m u n i t i e s .  

R e c e n t  e s t i m a t e s  ?f " t h e  number o f  b r e e d i n g  s e a b i r d s  

( C a m p b e l l  1 9 7 6 )  r e v e a l e d  t h a t  a b o u t  1632 p a i r s  o f  G l a u c o u s - w i n g e d  . 

~ u l l  s ( L a r u s  g1 a u c e s c e n s ) '  n e s t e d  on t h e  exposed ,  r o c k y  a r e a s  o f  - 

t h e  i s l a n d ,  and a b o u t  286  p a i r s  o f  P e l a g i c  C o r m o r a n t s  . . 



( P h a l a c r o c o r a x  p e l a g i  c u s )  a n d  200  p a i r s  o f  P i g e o n  G u i l l e m o t s  

( C e p p h u s  c o l u m b a )  n e s t e d  a l o n g  t h e - e d g e  o f  t h e  i s l a n d  i n  

s u i t a b l e  h a b i t a t .  A l t h o u g h  a l l  3 Species o f  s e a b i r d s  s u p p l i e d  e g g s ,  

c h i c k s ,  a n d  f o o d  s c r a p s  f o r  t h e  N o r t h w e s t e r n  Crow, t h i s  s t u d y  
. 

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

a n d  t he  G l a u c o u s - w i n g e d  G u l l .  
7 

Crow 



F i g u r e  1. M a j o r  l a n d m a r k s  on M i t l e n a t c h  I s l a n d .  



FIR B 

1 h .  WASH. 



Table 1 .  Mean temperature (OC) ,  mean dai'ly p r e c i p i t d t i o n  
( m m ) ,  and estimated mean maximum da i ly  wind speed (km/h) a t  
Cortez Island ( A p r i l )  and Mitlenatch Island (May-August) 

B 
Apyi 1 ' May June July August 

- Temperature , 

Precipi tati-on 
9 

Wind Speed 
, 

1976  - 36.0 

- 1977 - 2 1 . 1  

1 9 7 8  - $2 .3  

1 from , ' ~ e ~ t .  of  Environment, Monthly Record f-or Western Canada, 
Ottawa. % 



F i g u r e  2 .  C l i m o g r a p h  o f  mean v a l u e s  f o r  ~ o r t e z  I s l a n d  ( 6 k n  
-. 
I 

n o r t h  o f  Mi t l e n a t c h  I s 1  a n d ) .  I n t e r m i t t e n t  summer 
- w e a t h e r  r e c o r d s  f r o m  M i  t l e n a t c h  I s l a n d  h a v e  shown 

t h a t  M i  t l e n a t c h  r e c e i v e s  l e s s  p r e c i p i t a t i o n  t h a n  
C o r t e z  I s l a n d .  D a t a  f rom E n v i r o n m e n t  C a n a d a ,  

- M o n t h l y  R e c o r d  1970-75 .  )+umbers  c o r r e s p o n d  t o .  
m o n t h s .  





c i q u r e  3. Major o l a n t  cqmmonities on Mitlenatch Island in 
1978. D a s h e d  Fines ( - - - )  demarcate Glaucous-winged - G u l f  n e s t i n ?  a r e a s .  

+PC . C 



grass meadow 
, . 
- deciduous ' b e s t  

beach e'dge 

in te r t ida l  beach 

coniferous 



T a b l e  2 .  A p o r o x i n a t e  a r e a  o f  b a j o r  v e g e t a t i o n  cornmuni$ies 
on M i t l e n a t c h  I s l a n d  

Communi t y  * Aoproxim-ate Area ( n  2 ) % A r e a  

rocky  meadow 1 9 6 , 6  7 0  5 5 . 4  

g r a s s y  meadow 

s h r u b  

d e c i  duous f o r e s t  

c o n i f e r o u s  f o r e s t  

beach edge 



T h i s  s t u d y  was c o n d u c t e d  from 19 May t o  30 August  1 9 7 6 ,  
. I  

. 2 7  A o r i l  t o  2 6  A u g u s t  1977 ,  and 28 Apr i l  t o  19  J u l y  1978 ,  and 

i n c l u d e d  2 4 4  whole  o r  o a r - t i a l  da , , / "  
Y e s t s  were  l g c a t e d  i n  A D ~ ~ I  a n d  M y i n  each  s e a s o n  d u r i n g  

\ P 
n e s t  b u i l d i n q  o r  e g q  l a y i n g  and i w i - s i t e d  once  e v e r y  3 t o  

7 d a y s  w h i l e  t h e  n e s t l  i n q s  f l e d g e d .  ~ n t e r n e s t  d i s t a n c e s  were  

a e a s u r e d  on a e r i a l  o b o t o g r a g h s ,  The s i z e  o f  e ach  crow t e r r i t o r y  

was d e t e r m i n e d  b:/ 3 l o t t i n q  t h e  t e r r i t o r i a l  b sk r m i s h e s  on an 

f i n e  j o i n i n n  t h o s e  9 9 i n t s .  I n  1377 ,  66  eqgs  i n  2 3  n e s t s  were  

numbered w i t h  I ~ d i a  i n k  s o  t h a t  w e i g h t  chanqes  d u r i n a  i n c u b a t i o n  

c ~ u l d  be d e t e r m i n e d  l o r  i n d i v i d u a l  e g g s .  '4es:l i n g s  were t a g q e d  

with c o l o r e d  t a ~ e  o c  2ne l e ?  u n t i l  t h ey  were a t o o t  1 4  days  o l d  

a +  w 8 i c h  t i m e  t ? e  t a g e  w a s  re3laced w i t h  un ique  c o ~ b i n a t i o n s  o f  

c 9 : 3 u r e d ,  ~ l a s t i c    an?^ 3 n d  n m b e r e d ,  m e t a l  ban4s i q  i 977 -78  

' r c ~ e ~ d i x  I ' l .  d i d  no: c a o t u r e  and band a d y l t  c rows .  

f i d g ~ T t  n a l e s  were d l s t i q a u i s h e d  f rom a d u l t  cornales b y  t h e i r  

t ? r a ~ i o ~ r  'ma l e s  were n o r e  a 2 g r e s s i v e  t han  f e ~ a l e s ,  o n l y  f e m a l e s  

/' 
i . n c b ~ b a ? ~ d  and b p o o d e d  t - e  n e s t l  i n q s ,  e t c .  f ,  4duf t s  a r e  ~ l o s s y  

3 1 6  5 1 a c k ,  n i i l e  y e a r l i ~ ? s  { y o o ~ g  from t h e  Drev ious  y e a r )  have 

a b town i sh  c a s t  t o  t n e i t  f e a t h e r s ,  e s o e c i a l l v  on t h e  back and 

~ i n 3 s .  ' ' e a r l i n ?  C o n - ~ n  Crows ' C .  b r a c h y r h y n c h o s )  a l s o  have a - 

2 tgwn i sq  c a s t  t o  t b p i r  C e a t h e r ~  [ E v l e n  1 9 3 6 ) .  

S ~ a s o n a l  c " ~ ; e s  i n  t h e  l i v i n q  a n d  dead comoonents o f  



2 
i n  13 p l o t s  (4'30 cm e a c h )  a t  auDrox ima te ly  2  week i n t e r v a l s  

From 2 5 - A o r i l  t o  13 J u l y  1977 .  Each o f  t h o s e  1 0  p l o t s  was 

r a n d o n l v  s e l e c t e d  f rom a c h e c k e r b o a r d  a r r a n g e m e n t  measu r ing  

269crn x 280cm. Only e v e r y  s e c o n d    lot was h a r v e s t e d  t o  m i n i -  

mize  t h e  e f f e c t  o f  c o l l e c t i n q  on a d j a c e n t  p l o t s .  Each sample  

was a i r  d r i e d  i n  t h e  f i e l d  a n d ,  l a t e r ,  oven d r i e d  f o r  2 4 h  a t  

N e s t l i n q  f o o d  s a r n ~ l e s  we re  o b t a i n e d  i n  1976 and 1977 

u s i n g  t h e  p i o e c l e a n e r  met3ocJ ( K l u i  j v e r  1 9 3 3 ) .  Nest1  i n g s  t h a t  

n e r e  e x t e n s i v e l v  s a n ~ l e d  f o r  food  were o m i t t e d  from t h e  growth 

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

I was a b l e  t o  d e t e r m i n e  t h e  m a j o r  f ood  i t e m s  o f  t h e  crows 

o n  r i t l e n a t c h  I s l a n d  b y    el let a n a l y s i s  ( B u t l e r  1 9 7 4 1 ,  and 

d i r e c t  o b s e r v a t i o n .  Based on t h i s  i n f o r m a t i o n  I d e t e r m i n e d  
A 

t h e  r e l a t i v e  i m o o r t a n c e  o f  known and p o t e n t i a l  food  i t e m s  i h  

t h e  i n t e r t i - b a t  zone, t h e  ~ u f 1  -colony and t h e  meadows. I n  t h e  

- 3 n t e r t i d a l  I c o u n t e d  t h e  number o f  o r g a n i s m s  t h a t  were  known. 

t o  be e a t e n  o r  were  h i a h l y  s u s p e c t e d  t o  be e a t e n  by t h e  crows 
2 

c ~ l o t s .  F ive  o l o t s  n e r e  o l a c e d  randomly a t  t h e  l m  and 

372 t i d e  l e v e l s  e a c h  week  between 28 A p r i l  and 19 J u l y  1978  on 
'4 

C 3 c 9  and Yor thwes t  Bay b e a c h e s .  

I n  t h e  g u l l  c o l o n y  I de te rmi f led  t h e  a v a i l a b i l i t y  o f  f ood  

3 C  t $ e  c r o w s  on  a  week ly  b a s i s  by c o u n t i n g - f o o d  i t e m s  ( f i s h ,  

?pa: an t i  v i s q e r d ,  i n v e r t e b r a t e s ,  e t c .  f a l o n g  a I  x 190m t r a n -  

s e c t  i n  3 r a n h o m ~ y  c h s s e n  s i t e  from 28 A p r i l  t o  I 6  J u l y  1978. 

4 1 7  - i t e c s  were' a i r  t r i e d  a n M g b e d - .  The c o n t e n t s  o f  5 6  



1 3 '  

9 days  f r o m  t h e  i n i t i a t i o n  o f  egq l a y i n g  ( 2 7  May) u n t i 1 , G s t  

eggs  h a h  h a t c h e d  and  t h e  c r o w s '  n e s t i n g .  s e a s o n  had  ended  ( 7  
r 

&-. J u & ) .  ' 

R e l a t i v e  a,vai l a b i  li t y  o f  t h e  ' i n v e r t e b r a t e  f a u n a  i n  t h e  

meadows was d e t e r m i n e d  e a c h  week'from A p r i  1  t o  J u l y  1 9 7 7 - 7 8  b y  
- .  

sweeo n e t t i n g  a lon,-g an a p p r o x i m a t e l y  250111 t r a n s e c t  fo-r  one  h a l f  ' . 

h o u r  on- c a l m i a n d  s u n n y  d a y s .  Ten p i t  f a l l  t r a p s  w e r e  opened  

f r o m  dawn t~ dusk  on  t h e  same day as  t h e  sweeo n e t t i n g  t o o k  

  lace. .These s a m p l i n g  t e c h n i q u e s  w e r e  u s e d  b e c a u s e  o f  t h e  

c r o w s '  d i v e r s i f i e d  d i e t ,  w h i c h  i n c l u d e s  s p i d e r s ,  b e e t l e s ,  a n q  



R e s u l t s  
t .  

I 
1. Disp lays  

The d i s p l a y s  of  t h e  ~ o r t h w e g t e r n  Crow a r e  g e n e r a l l y  s i m i l a r  
e ' .' 

t o  t h o s e  o f .  o t h e r  c o r v i d s  (Coombs 1 9 6 0 ,  Goodwin 1976) .  

d e f e n s i v e  t h r e a t  

The d k f e n s i v e  t h r e a t  (Goodwin 1976) of t h e  ~ o r t h w e s t e r n  

Crow invo lved  t h e  e r e c t i o n  o f  t h e  head- and n e c k  f e a t h e r s ,  ho ld ing  . .  
t h e  head o v e r  t h e  s h o u l d e r s ,  and p o i n t i n g  t h e  b i l l  down a t  abou t  

a  10 degree  a n g l e  from t h e  h o r i z o n t a l  ( F i q u r e  4a) ' .  This  p o s t u r e  

i s  . the  t y p i c a l  d e f e n s i v e  t h r e a t  pos ture .  of  many c o r v i d s .  (Gobdwin 

1 9 7 6 ) .  This  d i s p l a y  was mos t ly  used by males  when a n o t h e r  crow . 

e n t e r e d  o r  approached t h e  t e r r i t o r y ,  i n  .defense  of  a food i t e m ,  

and b e f o r e  o r  a f t e i  a  f i g h t  or' chase .  ~ o o m b s  ( 1 9 6 0 )  c a l l e d  t h e  
-* 

s i m i l a r  d i s p l a y  i n  t h e  Rook (C. f r u g i l e g u s ) .  " f e a t h e r  f l u f f i n g " . .  - 

I t  a ~ p e a r e d  t o  be. a  d i s p l a y  o f  u n c e r t a f n t y  a s  t o  whether  i t  

s h o u l d  f ' i g h t  o r  f l e e .  ' B 
D u r i n q  e s c a l a t i o n  of a  t e r r i t o r i a l ,  d i s p u t e  t h e  t a i l  was 

. \ r a i s e d  t o  a  maximum o'f 4 5  d e g r e e s  above t h e  hor i -zonta l  and t h e  

wings were draoped u n t i l  t h e y  n e a r l y  touched t h e  ground ph + 

( F i q u r e  4 b ) .  I ' could  n o t  h e a r  'any v o c a l i z a t i o n s .  The r e l a t i v e  

i n t e n s i t y  o f ' t h e  d i s p l a y  could.  be de termined by t h e  a n g l e  of  

t h e  t a i l ;  t h e  g r e a t e r  t h e  a n g l e  of t h e  t a i l  t h e  g r e a t e r  t h e  
' 4 

d i s p l a y  i n t e n s i t y .  Brown ( 1 9 6 3 )  found t h a t  t h e  S t e l l e r ' s  Jay  
3 

( C y a n o c i t t a  s t e l l e r i )  e r e c t e d  i t s  c r e s t  wi th  i n c r e a s i n g  d i s p l a y  ' 

i n t e n s i t y .  

bowing 

Bowing invo lved  l e a n f n g  t h e - b o d y  forward  w h i l e  ho ld ing  t h e  



4 

F i g u r e  4 .  S o c i a ?  d i s p l a y s  o f  t h e  N o r t h w e s t e r n  Crow. 
a )  m i l d  d e f e n s i v e  t h r e a t  d i s p l a y  ( f e a t h e r  
f l u f f i n g ) ,  b )  S n t e n s e  d e f e n s i v e  t h r e a t  
d i s p l a y ,  c )  domtnance d i s p l a y ,  d )  s u b o r -  
d i n a t i o n  d i ~ p l d y .  ( s e e  t e x t  f o r  d e t a i l s .  - - 
D i s p l a y s  a  and c r e d r a w n ' f r o m  p h o t o g r a p h s ) .  d 





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

f e a t h e r s  w e r e  d r o o p e d  o v e r  t h e  l e g s .  W h i l e  i n  t h i s  p o s i t i o n  t h e  

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

a n d  down. W i t h  e a c h  r a i s i n g  o f  t h e  b o d y  t h e  c r o w  u t t e r e d  a  

d r a w n  o u t  " c a w " .  M o s t  o f t e n  3 bows o f  t h e  b'ody w e r e  g i v e n  i n  

a b o u t  3 s e c s .  The  Rook p e r f o r m s  a  s i m i l a r  d i s p l a y  (Coombs 

1 9 6 0 )  b u t  s p r e a d s  i t s  t a i l  m o r e  w i d e l y  t h a n  t h e  N o r t h w e s t e r n  

Crow.  Goodw in  ( 1 9 7 6 )  r e f e r s  t o  s i m i l a r  d i s p l a y s  i n  o t h e r  c o r v i d s  

a s  s e l f - a s s e r t i v e  d i s p l a y s  a l t h o u g h  he  d o e s  n o t  m e n t i o n  a n y  

a c c o m p a n i e d  v o c a l i z a t i o n .  B o w i n g  was u s e d  t o  i n d i c a t e  

t e r r i t o r i a l  p o s s e s s i o n  a n d  s o c i a l  d o m i n a n c e .  B o t h  m a l e s  a n d  
5 

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

' f e a r 1  i n g s  a s s o c i a t e d  w i t h  t e r r i t o r i a l  c r o w s  p e r f o r m e d  t h e  d i s p l a y  

t o w a r d  i n t r u d e r s  o n  t h e i r  p a r e n t ' s  t e r r i t o r y .  

t a i l  f l i p p i n g  

T h i s  d i s p l a y  i n v o l v e d  r a p i d  s p r e a d i n q  o f  t h e  r e c t r i c e s  

f o l l o w e d  b y  t h e i r  q u i c k ,  b u t  d e c i d e d l y  s l o w e r ,  c l o s i n g .  T h i s  

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

C a r r i . o n  Crow ( C .  - c o r o n e )  (Coombs 1 9 6 0 ) .  T a i l  f l i p p i n g  o f t e n  . 
f o l l o w e d  a  b o u t  o f  b o w i n g  d i s p l a y s  a l - t h o u g h  i t  was a l s o  d i r e c t e d  

a t  r i v a l  o r  s u b o r d i n a t e  b i r d s .  

h e a d - u p  

3, D o m i n a n t  b i r d s  d i s p l a y e d  t o  s u b o r d i n a t e s  b y  h o l d i n g  t h e i r  

b o d i e s  i n  a n  e r e c t  p o s t u r e  s o  t h a t  t h e  b i l l  was d i r e c t e d  

s l i g h t l y  a b o v e  h o r i z o n t a l  a n d  t h e  h e a d  f e a t h e r s  w e r e  s l e e k e d  

( F i g u r e  4 c ) .  M a l e s  o f t e n  p e r f o r m e d  t h i s  d i s p l a y  i n  d i s p u t e s  
2 

o v e r  f o o d  i t e m s  o n  t h e  b e a c h .  M a r l e r  ( 1 9 6 1 )  h a s  shown t h a t  



, ! v a r i a t i o n s  i n  t h e  head-up  b e h a v i o u r  i s  used w i d e l y  among 
- - 1  

p a s s e r i n e s  a s  a  dominance d i s p l a y .  

bi 11 w i  pi.ng 

B i l l  w i p i n g  on a  rock  o r  ~ e r c h  o f t e n  ' c o n c l u d e d  \ a  s u c c e s s f u l  

c o - n f r o n t a t i o n  by a t e r r i t o r i a l  male  and may f u h c t i e -  a  

d i s p l a c e m e n t  a c t i v i t y  s i m i l a r  t o  g r a s s - p u l l i n g  b e h a v i o u r  between 

t e r r i t o r i a l  male  H e r r i n g  Gul l  s  ( L a r u s  a r g e n t a t u s ) ,  ( T i n b e r g e n  

s u b o r d i n a t i o n  

A s u b m i s s i v e  crow d i s p l a y e d  t o  a  dominant  i n d i v i d u a l  by 

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

t h e  t a i l  s l i g h t l y  above h o r i z o n t a l ,  and t i l t i n g  t h e  h'ead s o  

t h a t  t h e  b i l l  p o i n t e d  n e a r l y  v e r t i c a l l y  ( F i g u r e  4 d ) .  Thq 

- s u b m i t t i n g  b i r d  . u t t e r e d  c a l l s  t h a t  r e sembled  t hose '  of  begg ing  

\r n e s t l i n g s .  T h i s  b e h a v i o u r  .was s e e n  o n l y  on r a  e  o c c a s i o n s . '  

p r e - c o p u l a t i o n  

Only f o r c e d  c o p u l a t i o n  a t t e m p t s  were  w i t n e s s e d .  One s e r i e s  

o f  d i s p l a y s  t h a t  c e a s e d  b e f o r e  c o i t i o n  s o  c l o s e l y  r e sembled  
. 

t h a t  o f  t h e  f o r c e d  c o p u l a t i o n  a t t e m p t  t h a t  I b e l i e v e  i t  was p a r t  

of  a  c o p u l a t o r y  b e h a v i o u r .  I have d e s c r i b e d  t h i s  b e h a v i o u r  

l a t e r  ( S e e  c o u r t s h i p ) .  



2. T e r r i t o r y  

The N o r t h w e s t e r n  Crow defends.  a  n e s t i n g  t e r r i t o r y  a g a i n s t  

a l l  a d u l t  c rows  and  y e a r l i n g s  o t h e r  t h a n  t h e i r  own. The ave' rage 

area, o f  2 9  t e r r i t o r i e s  was 0.5 ha ( r a n g e  = 0 . 1 8 - 1 . 0 7 )  ( T a b l e  3 ) .  

N e s t s  w e r e  n o t  a l w a y s  l o c a t e d  i n  t h e  c e n t e r  o f  a  r r i t o r y  3 
p r o b a b l y  because  o f -  a  s h o r t a g e  o f  s u i t a b l e  n e s t i n g  s i t e s .  T h i s  

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

w i t h  t h e  t e r r i t o r i a l  b o u n d a r i e s  e x t e n d i n u  o v e r  t h e  s u r r o u n d i n g  

open a r e a s .  The mean d i s t a n c e  t o  t h e  n e a r e s t  n e s t  f r o m  2 3  n e s t s  

i n  c o n t i n u o u s  w o o d l a n d  i n  1978 ,  was 21.8m ( r a n g e  = 7 . 0 - 5 4 . 0 ) .  

The d i s t a n c e  b e t w e e n  n e a r e s t  n e s t s ,  r e g a r d l e s s  o f  l o c a t i o n  i n  

1978,  r a n g e d  f r o m  7.0 t o  168.0111 (N=37)  ( F i g u r e  5 ) .  

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

w e r e  m o d i f i e d  f r o m  y e a r  t o  y e a r  ( F i g u r e  6 ) .  B o u n d a r i e s  o f  

n e s t i n g  t e r r i t o r i e s  l o c a t e d  a d j a c e n t  t o  t h e  b e a c h e s  e x t e n d e d  

o n l y  a b o u t  2-3m i n t o  t h e  i n t e r t i d a l .  The r e m a i n i n g  p o r t i o n  o f  

t h e  i n t e r t i d a l  was a  communal f e e d i n g  a r e a  f o r  a l l  c r o w s ,  - 
J \ 

a l t h o u g h  c r o w s  f r o m  t e . r r i t o r i e s  a d j a c e n t  t o  t h a t  s t r e t c h  o f  beach  

showed a d e q r e e  o f  o v e r  o t h e r ,  c r o w s .  T h i s  dominance  , 

w a s  e x p r e s s e d  b y  s u p p l a n t i n g  l e s s  d o m i n a n t  c r o w s  f rom 

t h e i r  f e e d i n g ' l o c a t i o n  on t h e  beach, 'al  t h o u g h  t h e  same c r o w s  

w o u l d  a t  t i m e s  a l i g h t  w i t h i n  2m o f  t h e  d o m i n a n t  c r o w  a n d  c o n t i n u e  
C 

f e e d i n g .  One p a i r  t h a t  n e s t e d  a d j ~ ~ e n t  t o  a  s t r e t c h  o f  b e a c h  

$=' t e r m i n a t e d  or i n i t i a t e d  2 5  o f  2 9  i n  r t i d a l  f e e d i n a  b o u t s  i n  t h i s  

a r e a .  E i g h t  o  s  r e s u l t e d  i n  t h e  d o m i n a n t  

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

b a s e d  terri t o k  Crows f r o m  t e r r i  t o r i e s  l o c a t e d  f u r t h e r  i n 1  and * 



s i g n i f i c a n t l y  a v o i d e d  t h e  beach a d j a c e n t  t o  n e s t i n g  crows and 

f o r a q e d  on an unoccup ied  p a r t  o f  t h e  beach ( x '  = 2 4 . 6 ,  d . f .  = 1 ,  

p < 0 . 0 1 ) .  Most t e r r i t o r i a l  d e f e n s e  i s  pe r formed  by males  

( T a b l e  4 ) .  



i 

T a b l e  3 .  Mean ~ e r c e n t a q e  o f  t e r r i t o r i a l  a r e a  conoosed  o f  b e a c h ,  
a r a s s y  meadow, rocky  meadow, a n d  s h r u b  o r  t r e e .  The beach ' 

c a t e o o r y  i n c l u d e s  t h e  a r e a  bounded by t h e  u p p e r  l i m i t  o f  
d r i f t w o o d  and an i m a g i n a r y  l i n e  3m below t h e  l ower  l i m i t  o f  
d r i f t w o o d .  q r a s s y  meadow i s  domina ted  by h e r b s  and g r a s s e s ,  
rocky  meadow i s  domina t ed  b y  exoosed  rock amonq g r a s s e s  and 
h e r b s , '  and s h r u b - t r e e  i s  e n c l o s e d  by s h r u b s  and t r e e s  t h a t  a r e  
t a l l e r  t h a n  l m .  

- 

h a b i t a t s  

g r a s s y  rocky  s h r u b  & mean { t e r r i t o r y  
1976 beach meadow meadow t r e e  '4 a r e a  ( h a )  

mean 1 0 . 9  6 3 . 5  1 6 . 7  8 . 9  3 0 . 4 1  
r a . n g e ( 9 . 4 - 3 4 . 8 )  ( 0 - 9 5 . 0 )  ( 3 - 6 0 . 4 )  ( 0 . 5 - 1 7 . 7 )  9 ( .  1 8 - .  7 1 )  

mean 1 5 . 1  4 7 . 3  2 8 . 3  1 0  .'2 3 , 0 . 4 6  
r a n g e  ( 0 - 3 4 . 8 )  ( 0 - 7 7 . 9 )  (3-69.8) ( 2 . 4 - 1 8 . 0 ) .  ( - 2 5 - . 7 1 )  

1978  ..a 

6.9 
b 

mean 4 1 . 9  3 7 . 3  1 5 . 1  1 2  3 . 5 2  
r a n g e  ( 0 - 3 1 . 4 )  ( 9 - 9 8 . 4 )  ( 0 - 7 3 : 7 )  ( 0 . 6 - 2 6 . 3 )  ( . 3 1 - 1 - 0 7 )  

< 

a v e r a l l  
mean 



2 F i g u r e  5 .  ~ n t e r n e s k d i  s t a n c e  (rn) between 37 n e a r e s t  n e s t s  
l o c a t e d  i n  6 h a b i t a t s  i n  19.78. 





F i a u r e  5. The l o c a t j o n s  o f  some nest in^ t e r r i t o r i e s  
i n  1 9 7 6 - 7 8 .  D a s h e d  l i a e s  ( - - - )  = 
t e r r i t o r y  b o u n d a r y ,  c l o s e d  d o t s  (.) = * 

/' 

1' n e s t  s i t e .  





Table  4 ,  Observed p a r t i c i p a t i o n  i n  t e r r i t o r i a l  d e f e n s e  e n c o u n t e r s  
a t  1 n e s t  w i t h  a h e l ~ e r  and 1 4  n e s t s  w i thou t  h e l p e r s .  

! jes ts  w i th  he1 pe r  Nests  w i t h o u t  h e l p e r  
/ 

3 1  ( 7 9 . 5 % )  ma1 e. 2 1  ( 5 5 . 3 % )  
a. 

i 

female  1 2  (31.6%) 8 ( 2 0 . 5 2 )  

he1 pe r  

?I?. o f  d e f e n s i v e  
en.soun t e r s  38  . 39 



T e r r i t o r i a l  a g g r e s s i v e n e s s  began t o  d e c l i n e  when t h e  young - 
-- 

were about  t o  l e a v e  t h e  n e s t .  The f i r s t  t ime t h a t  t h e  male ifk, 
/ i 

a very f r e q u e n t l y  watched n air t o l e r a t e d  a n o t h e r  crow on h i s  

t e r r i t o r y  was when h i s  n e s t l i n g s  were 18 days o l d .  A f t e r  l e a v i n g  

t h e ' n e s t  t he -younz  developed t h e i r  f l i g h t  a b i l i t i e s  and. began 

to f o l l o w  t h e i r  g a r e n t s  about  t h e  i s l a n d .  This  r e s u l t e d  i n  

n i n o r  sk,-i r m i s h e s ,  n a i n t y  between a d u l t s  . .  Trespass ing"young 

agDear t o  'be much more t o l e r a t e d  than a d u l t s .  By mid-Ju ly  most 

: f o u n q  beoan t o  Geed r e g u l a r l y  o u t s i d e  of t h e  t e r r i t o r y  and by 

 id-Auaust i n t r u d i n g  a d u l t s  a n d  y o u n a  were t o l e r a t e d  w i t h i n  2 m  

c~f t h e  t e r r i  o r i a l  o a i r .  By t h i s  t ime t h e  males r e t u r n e d  t o  J 
t ? e  t e r r i t o r y  f o r  abou t  ) h  nea r  s u n r i s e  a n d ' s u n s e t  where they  

c a l l e d  a t  p a s s i n g  crows b u t  a l lowed p e n e t r a t i o n  of t h e  t e r r i t o r y  

o r  t h e  ground.  A s  the t i d e s  droooed t h e  c r o w s  moved from t h e  

t ~ r r i  t o r v  o n  t o  t h e  beach and crows ho ld inq  beach t e r r i t o r i e s  

e n c o u n t e r e d  more t r e s p a s s i n q  crows d u r i n g  l o w  t i d e s  t h a n  du r ing  

h i q i  t i d e s  ( F i g u r e  7 ) .  '-'os: ? o d  t i d e s  o c c u r r e d  i n  t h e  l a t e  

- 5 r n i n ;  ! F i g b r ~  2,. I 



\ F i g u r e  7. Number o f  e n c o u n t e r s  ( f i g h t s ,  c h a s e s ,  d i s -  
p l a y s )  between 14  p a i r s  o f  crows h o l d i n g  
beach-edge  t e r r i t o r i e s  arid t r e s p a s s i n g  
crows v e r s u s  t i d a l  p o s i t i o n  from 1 May t o  
30 J u d e  1977-78.  ( D a t a  ba sed  on 119h .  of  
o b s e r v a t i o n  e q u a l l y  s p a c e d  t h r o u g h  t h e  d a y ) .  



NUMBER OF ENCOUNTERS 



a .  a; 

F i g u r e  8. The  n u m b e r  O f  t i d e s  b e l o w  2 .5m b e t w e e n  1 Ma 
. - a n d  30 J u n e  1 9 7 7 ,  v e r s u s  t i m e  o f  day.  





3.  C o u r t s h i p  

The f e m a l e  beaged  s p o r a d i c a l l y  o f  t h e  m a l e  ' d u r i n g  n e s t  

b u i l d i n g  ahd  was n o t  f e d  u n t i l  a f t e r  t t i e  n e s t  was n e a r  c o m p l e t i o n  
* 

o r  was f i n i s h e d .  A t  one  n e s t  t h e  p a i r  f i n i s h e d  b u i l d i n g  t h e  n e s t  
P I 

on' t h e  m o r n i n g  o f  1 May and  t h e  f e m a l e  began b e g g i n g  i n  t h e  

a f t e r n o o n .  ' The f o l l o w i n g  m o r n i n g  she  was f e d  f o r  t h e  f i r s t  t i m e  

on  t h e o  t e r r i t o r y .  On 3 May t h e  f i r s t  egg was l a i d  a n d  t h e  
t 

f e m a l e  v i g . o r o u s l y  b e g g e d  and  was f e d  s e v e r a l  t i m e s .  Goodwin 

( 1 9 7 6 )  s t a t e s  t h a t  i n  m o s t ,  i.f n o t  a l l i - c o r v i d s ,  b e g g i n g  i s  

c h a r a c t e r i s t i c  o f  l a y i n g  o r  i n c u b a t i n g  f e m a l e s .  
1 

- A  

3 No c o p u l a t i o n s  w e r e  w i t n e s s e d  a1  t h o u g h  p r e - c o p u l a  o r y  

b e h - a v i o u r  was seen once .  On 30  A p r i l  1 9 7 8  a  m a l e  c r o w  f l e w  t o  
2 

h i s  t e r r i t o r ;  w i t h  a  Red ~ o c k  ~ d b  ( C a n c e r  p r o d u c t u s )  p i n c e r  and  

a 

p a s s e d  i t  t o  t h e  f e m a l e .  she was engaged  w i t h  c a c h i n g  t h e  
1 

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

p a s s e d  t o  h e r .  She b e h a v i o u r  w i t h  t h e  s n a i l .  

b u t  t h e n  w a l k e d  away 4 , i t h  i t .  The m a l e  f o l l o w e d  h e r  a n d  
i - 

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

B o t h  b i r d s  t h e n  bowed f o r w a r d  w i t h  t h e i r  & a i l s  s p r e a d ,  w i n g s -  

d r o o p e d ,  and t h e i r  b i l l s  opened  b u t  d i r e c t e d  downward. 'The ' 

f e m a l e ' s  t a i l  q u i v e r e d  f o r  ' a p p r o x i m a t e l y  2 s e c s .  a n d  t h e n  she  

resumed  p e c k i n g  a c t i o n s  a t  t h e  s n a ? l .  T a i l  q u i v e r i n g  i s  a  

w i d e s p r e a d  p r e - c o p u l a t o r y  b e h a v i o u r  among c o r v i d s  (Goodw in  1 9 7 6 ) .  1 

A b o u t  30 s e c s .  l a s t e r  t h e  fe.ma1e bowed o n c e  6 o r e  a n d  t h e  m a l e  ' 
b 

p r e e n e d  h e r  b a c k  f o r  1 - 2  s k c s .  Then he s t e p p e d  o n t o  a n d  o v e r  h e r  

b a c k  t o  t h e  o p p o s i t e  s i d e .  B o t h  c r o w s  p o k e d  i n  t h e  g r a s s e s  f o r  

a n o t h e r  2 - 3  m i n s .  a n d  t h e n  d e p a r t e d .  I n t e r e s t i n g l y  t h i s  f e m a l e ' s  



eggs w e r e ' n e v e r  f e r t i l i z e d  and were abandoned i n  t h e  n e s t  - a f t e r  

30 days o f  i n c u b a t i o n .  Rowley ( . l 973)*  has s u g g e s t e d  t h a t  

c o u r t s h i p  on t h e  ground s h o u l d ~ o c c u r  i n  c o r v i d s  wi th  smaA1 

n e s t i n g  t e r r i t o r i e s .  

A t  one r e g u l a r l y  watched n e s t  t h e  f i r s t  egg ha tched  on 2 6  

May and t h e  l o n e  s u r v i v i n g  n e s t l i n g  f l e d g e d  on. 23 June .  The 
a 
female  of t h a t  n e s t  begged and was fed  by t h e  male u n t i l  5 June .  

The female begged f o r  t h e  f o j l o w i n g  7 days b u t  was not  observed  

be ing  f e d .  Begging o c c u r r e d  on t h e  n e s t  u n t i l  t h e  f i r s t  egg was 

l a i d  and then  begging and f e e d i n g  o c c u r r e d  on t h e  t e r r i t o r y  o r  

on t h e  beach. Verbeek (1973)  has sugges ted  t h a t - t h e  female 

Ye l low-b i l l ed  Maqpie ( P i c a  n u t t a l l i )  v i g o r o u s l y  begs t o  he r  mate 

du r inq  egg l a y i n g  s o  t h a t  he w i l l  c o n t i n u e  t o  f e e d  h e r  through 

t h e  i n c u b a t i o n  p e r i o d .  I, s u g g e s t  t h a t  begging may- a l s o  h a b i t u a t e  
1 

p r e d a t o r s  t o  begg ing  a d u l t s  s o  t h a t  t h e  b e g g i n g  young a r e  ignored  

l a t e r  i n  t h , e , s e a s o n .  

Mated p a i r s  a l l o p r e e n  - each  o t h e r  u s u a l l y  i n  t h e  head and 

neck r e g i o n .  S o l i c i t a t i o n  behaviour  invo lved  one member of a  

p a i r  approaching  t h e  o t h e r  wi th  i t s  head and b i l l  d i r e c t e d  down - 4. 

and t h e  nape f e a t h e r s  e r e c t e d .  A s o l i c i t o r  appeared  t o  be 

e n t r a n c e d  by t h e  p reen ing  behav iour  of i t s  mate.  A l l o p r e e n i n g  

o c c u r r e d  t h r o u ~ h o u t  t h e  n e s t i n g  season .  

I saw one c a s e  of  an a t t e m p t e d  r ape  of a  female  by a  s t r a n g e  

male on 1 t4ayP1977. The female was sitt-t i n  t h e  

c o r n e r  o f  he r  t e r r i t o r y  when a < , s t r a n g e  male aryiveN,from t h e r  
i 4 \ 2 

beach. The female moved t o  a  new p o s i t i o n  on t h e  pos\which 
- h a l lowed t h e  male t o  a l i g h t .  The m a l e  then s p r e a d  h i s  wings and 



t a i l ,  p o i n t e d  h i s  b i l l  down and opened i t  s l i g h t l y  b u t  I d i d  no t  

, hear  him c a l l .  He then  rocked h i s  bodyaup and down two t imes  

tQ 
beFore s t e p p i n g  on t o  t h e  f e m a l e ' s  back. The female  p o i n t e d  he r  

b i l l  u p  and crouched s o  t h a t  h e r  back was h o r i z o n t a l .  The male 

he ld  he r  napewith h i s  b i l l  and a t t empted  t o  c o p u l ~ t e  wi th  , h e r .  

The female began g i v i n g  d i s t r e s s  c a l l i  which 'broudht  h e r  mate 

from t h e  t e r r i t o r y  where he had been' concea led  by t h e  t a l l  
# 

g r a s s e s  about  50m away. The r a p i s t  f l u t t e r e d  t o  t h e  ground and 
'ib 

was quick1.y chased from t h e  t e r r i t o r y  by t h e  ma le .  Both members 

of t h e  p a i r - t h e n  f l e w  t o  t h e  c e n t e r g f  t h e i r  t e r r i t o r y  w i e r e  t h e  

female begged and was f ed  by her  mate.  The raped female  had no t  

beqQn egg l a y i n g .  Whether t h e  r a p i s t ' s  n e s t  c o n t a i n e d  eggs i s  

u n k n o w n .  , A t t e m ~ t e d  r apes  of i n c u b a t i n g  females  o c c u r s  i n  t h e  

Rook (Coombs 1 9 6 0 ) ,  t h e  Raven ( C .  - -  c o r a x )  (Kramer 1 9 3 2 ) ,  t h e  

Car r ion  Crow ( W i t t e n b e r g  1 9 6 8 ) ,  a n d ' t h e  Ye1 low-bi l l e d  t jagpie 

(Verbeek 1 9 7 3 ) .  



X 

R e s t  - 
T h e  n e s t  o f  t h e  ! i o r t h w e s t e r n  Crow i s  s i m i l a r  t o  t h ' a t  o f  - the 

Common Crow ( B e n t  1946, Emlen 1 9 4 2 ) .  A t , y o i c a l  n e s t  i s  made 

w i t h  s t i c k s ,  b l a c k b e r r y  v i n e s ,  o r  g r a s s  s t e m s  o n  t h  bot tom and 

s i d e s .  The f i r s t  a 1  aced  t w i q s  a r e  o c c a s i o n a l l y  d r i f t w o o d  s t i c k s .  

I n s i d e  t h i s  s t i c k  c o n s t r u c t i a n  was a  t h i n  l a y e r  o f  g r a s s  and  m u d .  

I n  1 9 7 6  a l l  32  n e s t s  were  b u i l t  w i t h  about0,5crr! d i a m e t e r  t w i g s  

a n d  l i n e d  w i t h  w e s t e r n  r e d  c e d a r  f i h u j a  - ~ l i c a t a )  b a r k .  T h i r t e e n  

n e s t s  c o n t a i n e d  g u l l  f e a t h e r s ,  1 2  h e l d  moss ,  8 had q r a s s  sterns 

and  T e a v e s ,  7 c o n t a i n e d  crow f e a t h e r s ,  2 had wool f i b r e s , ,  2 had 

t r a i l i n g  b l a c k b e r r y  ( 2 u k u s  u r s i n u s )  v i n e s ,  and I had paDer i n  i t s  

c o n s t r u c t i o n .  T6e i n n e r  C U D  was composed o f  f i n e  s t r i p s  o f  

c e d a r  ba rk  upon wbicn a f i n e ,  l o o s e  mat o f  p l a n t  f i b r e s  was 
t 

*c;. . 
~ l a c e d .  One new, b u t  u n ~ s o d ,  n e s t  was d i s m a n t l e d  and i t s .  p a r t s  

' w'ere  weiqhed .  T h e  o u t e r  s t r u c t u r e  o f , t w i g s  a n d  b l a c k b e r r y  v i n e s  

we iuhed  6 7 4 9  w h i l e  t h e  i n n e r  C U D ,  rnade o f  e a r t h ,  c e d a r  b a r k ,  and 

7 r a s s  weighed 3 3 3 3 .  T h e  o v e r a l l  n e s t  weighed 1 9 1 2 7 .  T h e r e  were 

235 t w i g s ,  and 2 3 6  s t r i g s  o r  c e d a r  bark'. The n e s t  m a t e r i a l  came 
* 

=porn bo't'l on and o f f  t n e  t e r r i t o r y .  Some twiq-s came ctom t h e  
. . 

b e a c h  w h i l e  t h e  r ~ n a i n i n a  ones  were  broken from t r e e s  o r  s h r u b s  
.+ 

r e a r  t h e  ' n e s t .  ' 4 .  Verbeek ( g e r s .  comrn.) has  s e e n  crows 

d i s m a n t l i n g  o l d  n e s t s  .?nd. r e u s i n g  t h e  p a r t s  i n  new n.ests  on 

u a n d a r t e  I s l a n d .  C e d a r   ark was s t r i p p e d  ' f r o m  d r i f t w o o d  l a g s  

3 ~ 3  T O S S  w a s  c ' 3 1 ? e c + . e 4 ' 3 n  t h e  rocky  meadows. T i e  d i s t a n c e  from 

t ~ e '  ground t o  t ~ e  nes:  r i ' ~  o f  11'3 n e s t s  i n  1 9 7 6 - 7 8  i s  shown i n  

- = j 7 3 r o  3 .  5round n e s t i n ; . ? a s  Leon r e ~ o r t e d  i n  t h i s  s ~ e c i e s  

' . ? a p c u s  i 3 3 3 ,  = J r e q t  P: 3 7 .  1 2 6 4 , .  T h e  nean n e a r e b t  i n t e r n e s t  

- 2 - 



i i g u i e  9 .  9 i s t a n c e  'ran t h e  r o u n d  t o  t h e  n e s t  rim o f  110 
' ( o r t h w e s t e r n  C r o w  e s t s  i n  1 9 7 6 - - 7 8 .  The f i r s t  
i n t e r v a l  i n c l u d e s  n e s t s  b u i l t  on t h e  g r o u n d .  



2 4 6 
NEST HEIGHT (m.) 



d i s t a n c e  t o .  10 n e s t s  l o c a t e d  w i t h i n  50m of t h e  beach ( i  . e .  

rnps t ly . f rom t e r r i t o r i e s  t h a t  were a d j a c e n t  t o  t h e  beach)  i n  
' ?  

/ - 1 9 7 2  was 6 9 . 8 e n g e  = 3 . 0 - 1 6 8 . 0 ) ,  wh i l e  27 n e s t s  l o c a f e d  
L * 

. . 
f a r t h e r  than  50m from t h ' e  beach i n  1978 had a  mean i n t e r n e s t  

t a n c e  of 29.3m ( r a n g e  = 7 . 0 - 9 6 - 0 ) .  In l and  n e s t s  were / 

s i g n i f i c a n t l y  c l o s e r  t o  each o t h e r  t h a n  n e s t s  i n  beach t e r r i t o r i e s  . 

( t - t e s t ,  p <  0 . 0 1 ) .  - 

The mean measurements of 23 newly b u i l t  n e s t s  j n  1976 were ?.' .- 
* 4 

8.9cm ( 7 - 1 1 )  f o r  an i n n e r  cup d e p t h ,  a cup d i a m e t e r  of 16.4cm 
- .. 

L l 4 - 2 0 ) ,  an o v e r a l l  n e s t  depth  of 2 2 .  lcm, ( .12-30) and an o v e r a l l  

n e s t  d i amete r  of 33.2cm ( 2 4 - 4 5 ) .  In 1976,15 n e s t s  were b u i l t  i n  

s h r u b s ,  13 in  t r e e s ,  4 o n  t h e  ground,  and 1 on a  rock l e d g e .  

Two of t h e  n e w , n e s t s  were b u i l t  on top  of p r e v i o u s  y e a r s '  n e s t s .  
-2 

In  1 0 7 7  (3 n e s t s  were b u i l t  i n  s h r u b s ,  11 i n  t r e e s ,  and 7 on t h e  
c? 

ground.  In 1978 t h e  ground was very wet d u r i n g  n e s t  b u i l d i n g  and 
- 

on1.y 2 n e s t s  were b u i l t  t h e r e  and both of t h e s e  were b u i l t  on 

 to^ of t h e  1976 n e s t  b u t  n o  o l d  n e s t s  were r e u s e d . .  

Nes ts  i n  t r e e s  appeared  t o  l a s t  3 t o  4 y e a r s  w h i l e  n e s t s  

o n  t h e  ground d i d  no t  l a s t  t h e  y e a r .  One n e s t ' h a d  a second ,  

~ r e s u m a b l y ,  new n e s t  about  2 m  away and a t  t h e  same h e i g h t .  

Good (1952)  found a  n e s t i n g  p a i r  of Common Crows t h a t  p a r t i a l l y  

b u i l t  4 n e s t s  b e f o r e  f i n a l l y  us ing  one f o r  e g g  l a y i n g .  

Year Vancouver,  B . C .  I  have seen  Northwestern Crows b u i l d i n g  

n e s t s  a s  e a ~ l y  a s  7 March. One p a i r  b u i l t  a  n e s t  i n  19 days .  

On  H i t l e n a t c h  I s l a n d  i n  1977 t h e  * f i r s t  crows w6;e l i n i n g  t h e i r  
4 

n e s t s  du r ing  t h e  l a s t  2 weeks of A p r i l .  In .I978 t h e  f i r s t  nes t sL  

were completed i n  t h e  l a s t  week of A p r i l .  Some evi,dence 



' s u g g e s t e d  t h a t  more  n e s t  b u i l d i n g  o c c u r r e d  d u r i n g  s u n n y  p e r i o d s  * 
' 

\ - 
t h a n  on  o v e r c a s t  o n e s .  On 30  A p r - u h e  s k y  ,was c l o u d y  d u r i n g  

2 

a p p r o x i m a t e l y  45 m i n s ,  o f  o b s e r v a t i o n  and no  c r o w s  w e r e  n e s t  

b u i l d i n g .  By a p p r o x i m a t e l y  1015h t h e  s k y  c l e a r e d  a n d  4 p a i r s  

began  g a t h e r i n a  n e s t  m a t e r i a l  and f l e w  t o  t h e i r  n e s t  s i t e s  

d u y i n g  75 m i n s .  o f  o b s e r v a t i o n .  

The f e m a l e  N o r t h w e s t e r n  Crow c a r r i e d  m o s t  o f  t h e  n e s t  

m a t e r i a l  ( 1 7  .out  o f  2 0  t r i p s )  a n d  d i d  m o s t  o f  t h e  b u i l d i n g  

a l t h o u g h  t h e  m a l e  a c c o m p a n i e d  % h e r  w h i l e  she  t e n d e d  t h e  n e s t .  

I t  i s  u n c e r t a i n .  why t h e  m a l e  accom.panies t h e  f e m a l e  t o  t h e  n e s t  
e 

b u t  i t  may be t o  q u a r d  a g a i n s t  h e r  b e i n g  r a p e d  b y  o t h e r ' m a l e s  
. . 

o r  t o  a c t  as a  s e n t i n e l  a g a i n s t  , p r e d a t o r s .  One' p a i r  o f  c r o w s  

made 7 t r i p s  t o  t h e  n e s t  i n  1 h  d u r i n g  t h e i r  m o s t  , a c t i v e  n e s t  

* b u i l d i n g  p e r i o d .    he mean t i m e  s p e n t  a t  a ' n ' e s t  b y  1 p a i r  was 

2.05 m i n s .  (1-6, )  i n  32 '  v i s i t s .  M o s t  b u i l d i n g  o c c u r r e d  i n  th,e - 
. 

m o r n i n g  o r  l a t e  a f t e r n o o n  t o  e a r l y  e v e n i n g  and was i n t e r s p e r s e d .  

w i t h  b o u t s  o f  f o f a g i n g .  



. . 
5 . .  Eggs and I n c u b a t i o n  

Fema.le N o r t h w e s t e r n  Crows began t o  l a y  t h e i r  eggs  s h o r t l y  

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

n e s t  c o m p l e t i o n  and. egg l a y i n g  i n  15 n e s t s  was 8 . 6  + - 1 .5  d a y s  

( 1 - 2 0 )  a s s u m i n g  t h a t  t h e  eggs w e r e  l a i d  a t  a  r a t e  o f  1 p e r  day .  

O f  t h e s 8  15  n e s t s ,  6  ;ere b u i l t  i n  n e w l y  e s t a b l i s h e d  t e r r i t o r i e s  
i 

- 

( i . e .  u n o c c u p i e d  a r e a s  i n  t h e  ~ r e v k 6 s  y e a r ) ,  7  w e r e  b u i l t  i n  

t h e  same t e r r i t o r y  a s  t h e  p r e v i o u s  y e a r ,  a n d  2 .were f o u n d  i n  

t e r r i  t o r i . . es  w h e r e  t h e  o w n e r s h i p  was u n c e r t a i n  i n  t h e  p r e v i o u s  

y e a r ,  The mean i n t e r v a l  b e t w e e n  n e s t  c o m p l e t i o n  a n d  egg- l a y j n g  

was 12 .3  + - 1 . 5  days  ( 1 - 2 0 ,  SD=6.6) i n  10  n e w l y  e s t a b l i s h e d  
. * 

, t e r r i t o r i e s  and  5 .3  + - 1 . 5  d a y s  ( 2 - 1 0 ,  SD=3.2) i n  8  p r e v i - o u s ' l y  

. . occup i .ed  t e r r i t o r i e s .  J h i s  d i f f e r e n c e  i s  s i g n i f i c a n t  ( t - t e s t ,  
8 - 

p <  .0@kYa<d may b k  due t o  h i g h e r  m e t a b o l i c  c o  \ t s  r e q u i r e d  t o  

es ta t r ' l  i s h -  a, new t e r r i t o r y .  , I t  i s  unknown w h e t h e r  one  o r  b o t h  

a5 rnern6ers.of  t h e  p a i r  we re  p r e s e n t  i n  t h e  same t e r r i t o r y  i n  

s u c c e s s i v e  y e a r s  i n  t h e  r e u s e d  t e r r i t o r i e s .  
'-6 

 reeding s y n c h r o n y  i s  b e s t  m e a s u r e d  b y  t h e  occcurrenc 'e o f  

f i r s t  c l u t c h e s  i~ a  p o p u l a t - i o n  (Wool  f e n d e n  1 9 7 3 ) .  T w e l v e  f i r s t  

. c l u t c h e s  i n  1 9 7 7  and  19 f i r s t  c l u t c h e s  i n  1 9 7 8  w e r e  i n i t i a t e d  

i. ;, 
o v e r  a  37. and  32 day  sdan,  r e s p e c t i v e l y  ( F i g u r e  1 0 ) .  D r e n t  e t  

>. 

a l .  ( 1 9 6 4 ) '  r e p o r t e d  a c s p a n  o f - 6  weeks o v e r  w h i c h  t h i s  s p e c i e s  
- . , 

b e s a n  egg l a y i n g  ' o n  ~ a n d a r t e  I s l a n d .  T h i s  i s  much sho, r - te r  t h a n  

E m l e n ' s  ( 1 9 4 2 )  f i n d i n g s  f o r  t h e  Common Crow. He ' found t h a t  egg 

l a y i n g  i n  t h i s  s p e c i e s  c o v e r e d  58 t o  60  d a y s  w i t h  a l l  f i r s t  

c l u t c h e s  be in 'g  r ' n i  t i a t e d  i n  ' t h e  f i r s t  a p p r o x i m a t e l y  23 d a y s .  

D r e n t  e t  a l .  (19 .64)  ;aid t h a t  m o s t  c l u t c h e s  ( 1 6  o f  18 )  o f  



t h e  3 o r t k w e s t e r n  Crow on  E a n d a r t e  I s l a n d  were i n - i t i a t e d  between 

t h e  l a s t  week of Apr i l  a n d  t h e  f i r s t  week i n  May a l t h o u g h  t h e  

eag l a y i n g  o e r i o d  l a s t e d  f o r  6 weeks,  Th i s  i s  c o n t r a r y  t o  my 

f i n d i n g s  f o r  t h i s  s o e c i e s  o n  M i t l e n a t c h  I s l a n d  ( F i g u r e  1 0 ) .  

The extended p e r i o d  of c l u t c h  i n i t i a t i o n d o n  Mihlenatch  I s l a n d  

i n  1977 and 1978 i s  a o p a r e n t l y  a r e s u l t ,  i n  p a r t ,  of t e r r i t o r i a l  
1 

e s t a b l i s h m e n t .  During t e r r i t o r i a l  e s t a b l i s h m e n t  and n e s t  

b u i l d i n g  i n  t h e  s n r i n g  o f  1377 t h e  weather  was dry and warm 

( T a b l e  1 ) .  Cor tez  I s l a n d ,  6km n o r t h  of  M i t l e n a t c h  I s l a n d  

v e c e i v e d  403 l e s s  r a i n f a l l  i n  A p r i l  1977 than  normal (Department  

of t h e  Environment 1 9 7 7 ) .  This  a l lowed some crows t o  b u i l d  

n e s t s  on t h e  ground ( 7  o u t  of 31 nes t s ) - .  I n  1976 and 1978 t h e  

wea the r  was w e t t e r  ( 1 5 4 %  more r a i n  than  normal f e l l  o n  Cor tez  

I s l a n d  in  1978) ( D e o a r t n e n t  of t h e  Environment 1976-1978) and . 

fewer  n e s t s  were b u i l t  on t h e  ground ( 4  o u t  .of 3 3  i n  1976, and 

2 o u t  o f  6 5  i n  1 9 7 8 ) .  I n  y e a r s  w i  h dry s p r t n g  s e a s o n s  t h e  I c o m ~ e t i t i o n  f o r  t r e e  n e s t  s i t e s  would be reduced because  some 

rows cou ld  n e s t  o n  tt$ ground.  The wqt s p r i n g  i n  1976 a n d  
I 

9 7 8  reduced t h e  numb- n e s t  s i t e s  ( o n  t h e  ground)  and 
\ 

c o m ~ e t i t i o n  a ~ ~ e a r e d  t o  be more s e v e r e  f o r  t r e e  s i t e s .  O f  t h e  

7  airs o f  crows i n  1 9 7 8  t h a t  began- egg l a y i n g  e a r l y  ( p r i o r  t o  

7 r a y ) ,  6 b u i l t  i n  t h e  same t e r r i t o r y  a s  t h e  p r e v i o u s  y e a r  i n  

1 3 7 7  ( 1  i s  u n c e r t a b ) . '  ( I  assume t h a t  a t  l e a s t  one member of 
i 

: t h e  o a i r  r e t u r n e d  t o  t h e  t e r r i t o r y  because two crows banded a s  
i s 

a  n e s t l i n g  i n  1 9 6 5  a n d  1970 used t h e  same t e r r i t o r y  i n  every  

y e a r  t h a t  o b s e r v a t i o n s  were made) .  O f  1 2  p a i r s  t h a t  began egg 
J 

l a y i n g  a f t e r  7 May i 3 7 8 ,  9 were in  newly e s t a b l i s h e d  t e r r i t o r i e s  



-. 

J 
t l 

F l o u r e  10. C l u t c h  i n i t i a t i o n  d a t e s  f o r  f i r s t  k l u t c h e s  o f  t h e  

f 
. . .  

N o r t h w e s t e r n  Crow on M i t l e n a t c h  I s l a n d .  e 



CLUTCHES 
- n ? w  



( i . e .  n o t  used i n  1 9 7 7 ) ,  2 were i n  t h e  same t e r r i t o r y - a s  t h e  

p r e v i o u s  y e a r ,  and 2 Wf u n c e r t a i n .  

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

. . b u i l t  i n  t h e  same t e r r i t o r i e s  i n  1977 and 1978  was an a v e r a g e  
5 

of  3 .5  days  ( r a n g e  = 1 - 9 ,  N = 1 2 ) .  A c o m p a r a t i v e  f i g u r e  i s  n o t  

a v a i l a b l e  f o r  crows, t h a t  changed t e r r i t o r i e s  b e c a u s e  v e r y  few 

crows t h a t  were  banded a s  n e s t l i n g s  i n  1976 s u r v i v e d  t o  

adu l  tahood i n  1978 .  

The N o r t h w e s t e r n  Crow i s  s i n g l e  brooded b u t  w i l l  l a y  
- 

r e p l a c e m e n t  c l u t c h e s  when d i s t u r b e d .  A1 though  t h e  d a t a  a r e  
f@ 

( l i m i t e d ,  egg l a y i n g  a p p e a r e d  t o  o c c u r  a t  a p p r o x i m a t e l y  24h 

i n t e r v a l s ,  which i s  t y p i c a l  o f  most  ( i f  n o t  a l l )  c o r v i d s  

(Goodwin 1976)  and p a s s e r i n e s  (Wel ty  1 9 7 5 ) .  Eggs were  l a i d  i n  

t h e  e a r l y  morn ing .  The mean c l u t c h  s i z e  f o r  16 n e s t s  in 1977 

and 25 n e s t s  i n  1978  found d u r i n g  i n c u b a t i o n  o r  d u r i n g  l a y i n g  

p r i o r  t o  i n c u b a t i o n  was 3.7 and 3 .8  e g g s ,  r e s p e c t i v e l y .  Seven 

n e s t s  c o n t a i n e d  5  e g g s ,  22 h e l d  4 e g g s ,  8 had 3 e g g s ,  3 h e l d  

2 eggs  and one c o n t a i n e a  1 egg .  The 1 egg c l u t c h  was l a i d  i n  a  

~ o o r l y  b u i l t  n e s t  t h a t  began t o  f a l l  a p a r t  d u r i n g  i n c u b a t i o n .  
% 

The eq9  f a i l e d  t o  h a t c h .  T h i s  n e s t i n g  a t t e m p t  may i n d i c a t e  iti 

\ 
3 

i n e x p e r i e n c e  by 1 o r  bo th  members o f  t h e  p a i r .  Dren t  e t  a l .  
'n 

( 1 9 6 4 )  r e p o r t e d  a  c l u t c h  s i z e  o f  4 . 3  eggs  f o r  8  n e s t s  o f  t h i s .  

s p e c i e s .  

C l u t c h e s  were s i q n i f i c a n t l y  l a r g e r  ( t - t e s t  p ( 0 . 1 0 )  i n  

t e r r i t o r i e s  a d j a c e n t  t o  t h e  beach (mean = 4 . 0 ,  N = 1 9 ,  r a n g e  = 

2 - 5 ,  S O  = 0 . 9 7 )  t h a n  i n  t h e  i n l a n d  t e r r i t o r i e s  (mean = 3 . 5 ,  

Y = 21 ,  r a n g e  = 1 - 5 ,  SD = 0 . 8 1 )  when t h e  d a t a  from 1977 and 

1 9 7 8  a r e  p o o l e d .  



\ 

38  
1 ,  

. Th*e mean w e i g h t  o f  11 eggs found  b e f o r e  i n c u b a t i o n  h a d  

begun  was 18 .89  ( 1 7 - 2 0 ) .  Emlen ( 1 9 4 2 )  g i v e s  an a v e r a g e  w e i g h t  

o f  1 6 . 6 ~ ' f o r  157 ' f r e s h  Common C r o w L e g g s  ( 1 2 . 5 - 2 1 . 3 ) .  The eggs 

o f  t h e  N o r t h w e s t e r n  Crow l o s t  an, a v e r a g e  o f  16.3% o f  t h e i r  

w e i q h t  d u r i n g  i n c u b a t i o n ,  o r  0 . 1 7 g - p e r  day  ( F i g u r e  1 1 ) .  T h i s  

c o n f o r m s  c l o s e l y  t o  t h e  f i g u r e  o f  18%. w e i g h t  l o s s  d u r i n g  

i n c u b a t i o n  + g i v e n  b y  Rahnr and  A r  ( 1 9 7 4 )  f o r  475 s p e c i e s  o f  b i r d s .  

P a r m a l e e ,  ( 1 9 5 2 )  f o u n d  a  w e i g h t  l o s s  o f  2.89 ( s i c )  p e r  day  

( p r o b a b l y  0 . 2 8 g )  ' d u r i n g  i n c u b a t i o n  o f 5  Common Crow eggs .  

O n l y  f e m a l e s  i n c u b a t e d  a n d  t h e y  a p o q t 9  b e  v e r y  

a t t e n t i v e  t o  t h e i r  eggs  ( T a b l e  5)'. The mean i n c u b a t i o n  p  

d e f i n e d  as t h e  ti,me b e t w e e n  t h e  . l a y i n g  o f  t h e  f a s t  e g g  u n t ~  i; 
t h a t  egg and  o t h e r  eggs  h a t c h e d  i n  t h e  c l u t c h  f o r  f o u r  

c l u t c h e s  was days  ( 1 7 - 2 0 ) ,  w h i c h  i s  s l i g h t l y  more  t h a n  

t h e  1 6 . 8  r a n g e  = 1 6 - 1 8 )  f o r  t h e  Common Crow (Emlen  
s 

1 9 4 2 ) .  One i n f e r t i l e  egg was,., incubate,d f o r  33 day% i n  1977 and 

w g i g h e d  l e s s  t h a n  9,06 when i t  disappea;ed frpm t h e  n e s t .  
: I , 

,- iln 1 9 7 8  one  fema le  s a $  f o r  a t  l e a s t  30 d a y ?  on an i h f e r t i l e  c l u t c h  

o f  3 eggs  b e f o r e  a b a n d o n i n g  them. Common Crows ha;e been  ,. 
I 

r e p o r t e d  t o  s i t  o n A n f e r t i a l e  eggs f o r  up t o  32  days  ( c m l e n  1 9 4 2 ) .  

The eggs i n  a  c l u t c h  o f  t h e  N o r t h w e s t e r n  Crow h a t c h  I 

J 
a s y n c h r o n o u s l y .  On numerous  o c c a s i o n s  when I s i t e d  n e s t s  )Yr 

- i n  t h e  a - f t e r n o o n  d u r i n g  t h e  c r o w s i  egg l a y i n d s i a g e  I f o u n d  1 

o r  2  c o o l  eggs b u t  t h e s e  same eggs were ' -warm o r  t h e  f e m a l e  

f l u s h e d  f r o m ' t h e 2 n e s t  when 3 o r  more  eggs w e r e  p r e s e n t .  I a l s o  

r a r e l y  .saw one n e w 1 y . h a t c h e d  n e s t l i n g  i n  a n e s t ,  t h a t  h e l d  2 or 

n o r e  eggs,  w i t h o u t  a s e c o n d  n e s t l i n g  ~f t h e  same w e i g h t  o r  a 



Fiqure 1 1 .  Weight l o s s  o f  Northwestern C ~ O ;  eggs during 
incubat ion.  

( 0  = 4 e g g s ,  m =  3 e g g s ,  A = 2 e g g s ,  





5. West, a t t e n t i v e n e s s  of 3 female  Nor thwestern  Crows t o  
t h e i r  e g g s ' d u r i n g  i n c u b a t i o n  i n  1976 and 1978.  

0 -- 
A 

No. o f  mins. OI N O .  of O ~ S .  9 

Age of egg 1 mins. .on n e s t  a t t e n t i v e  

.+ 

1 120 112 - 9 3 . 3  

number o f  days f o l l o w i n g  t h e  cornmeficernent of f u l l  
i n c u b a t i o n .  

2 p a r t  of t h e  t ime  was s p e n t  o f f  t h e  nek t  p u r s u i n g  a crow 
t h a t  had p e n e t r a t e d  i n t o  t h e  t e r r i t o r y .  



o i p ~ i n g  eg3.  T h i s  ev idence  s u g g e s t s  t h a t  femafes  begin  f u L  f--'- 'l, 
' , 

i n c u b a t i o n  a f t e r  l a y i n g  t h e  t h i r d  e g g - i n  most c l u t c h e s .  '\ 

. , 
Tab le  6 sh-aws, t $ e  f a t e  of  146 eggs from 39 n e s r s  i n  1977- - 

and 1978 from l a y i n g  u n t i l  ha t t .h ing . -  Emlen ( 1 9 4 2 )  found t h a t  - 
.( 

6 8  o u t  of 7 7  (32:; eqgs  t h a t  were l a i d  iri  2 2  Common Crow n e s t s  * 
- ,  

hatche,d cornpared t o  4 5 . 5 :  ( a v e r a g e  af 1977 a n d  1978) i n  t h i s  
,'- 

1 
s t u d y ,  Hice [ 1 3 5 7 ) ,  ob-tained a h a t c h i n g  succers , 'of  tj'p",or a  - 

l a r g e  number of ooen n e s t i n g ,  a l t r i c i a l  . . b i r d s .  I - a l s o  found a '. 

h i  gher  

1 7 . 9 7 )  

s Common 

degree  of h a t c h i n g  f a i l u r e  ( a v e r a g e  of 19-77 a n d , l 9 7 8  = - 

i n  t h e  Yor thwestern  Cr'ow t han  Emlen ( 1 9 4 2 )  f b u n d  for  t h e  * . - 
f 4 - 

Crow (!2.7? j .  - 
, 

, V' 



T a b l e  6 .  S u m n a r y  o f  t h e  egg s t a g e  o f  t h e  N o r t h w e s t e r n  Crow 2- 
i n  c o m ~ l e t e d  c l u t c h e s  ( p e r c e n t  o f  eggs  l a i d )  f -  

L S 

t 

Mumber pf n e s t s  16 2 3  

3urnber o f  eggs  ' 1 a i d  59 87  

3 m t m - o f  eggs t o s t  I ?  ( 2 8 . 8 )  38 ( 4 3 . 7 )  +. 

Hunber o f  eggs r e m a i n i n g  a t  
t ime o f  h a t c h i n g  1 4 2  ( 7 1 . 2 )  49  ( 5 6 . 3 )  

'dumber o f  eggs  f a i l i n g  t o  i 

4% h a t c h  11  ( 1 8 . 6 )  15. ( 1 7 . 2 )  

"lumber o f  ' h a t c h e d  e g g s  

a s s u m i n g  a n  i n c u b a t i o n  t i m e  o f  18 days  f o r  i q f e r t i l e  e g g s  



6. N e s t l i n g s  

a )  brooding .  

Only t h e  female  Nor thwestern  Crow brooded t h e  n e s t l i n g s .  

She remained very a t t e n t i v e  t o  t h e  n e s t l i n g s  u n t i l  t h e y  were 

abou t  10 days of  age  (Tqb le  7 ) ,  a f t e r  which t h e  female  i n c r e a s e d  

he r  s h a r e  of f e e d i n g  t h e  r l e s t l i n g s .  The female  Common Crow 

broods t h e  n e s t l i n g s  f o r  9 t o  14 days (Emlen 1 9 4 2 ) .  When t h e  

ambient  t e m p e r a t u r e s  exceeded 2 0 ' ~  t h e  young s p r e a d  themse lves  

o v e r  t h e  n e s t  rim i n  an a t t e m p t  t o  t o o l  themse lves  i n  a  s i m i l a r  

f a s h i o n  t o  Scrub  3ay  n e s t 1  i n g s  (Wool fenden 1 9 7 8 ) .  

b )  growth of t h e  n e s t l i n g s  

There i s  a t r e n d ,  based on small  samples ,  f o r  Nor thwestern  

Crow n e s t l i n g s  t o  ga in  weight  more q u i c k l y  than  Common Crow 

n e s t l i n g s  ( F i g u r e  1 2 ) .  The we igh t  of Common Crow (Emlen 1942) 
e. 

a n d  ( h e  Nor thwestern  Crow n e s t 1  ings  d e c l i n e d  i n  t h e  l a s t  week 

t o  1 0  days of n e s t l i n g  l i f e .  Using R i c k l e f s  (1967)  method of 

e s t i m a t i n g  t h e  asymptote  of growth c ruves  t h e  Nor thwestern  Crow 
4 

f l e d g e s  a t  318.19 a n d ' t h e  Common Crow a t  3c0.0.~. I n t e r e s t i n g l y ,  

t h o u g h ,  t h e  Nor thwestern  Crow n e s t 1  ings  f l e d g e  abou t  one week 
I 

e a r l i e r  t h a n  Common Crow. 

For the, f i r s t  t h r e e  days a f t e r  h a t c h i n q  t h e  n e s t l i n g s  were - 
o i n k  sk inned  and t h e i r  eyes  were c l o s e d .  T u f t s  o f  down f e a t h e r s  

qrew from t h e  head,  d o r s a l  r eg ion  and t h e  wings ,  and t h e  c h i c k s  

held t h e i r  heads u p  f o r  l e s s  than  about  10  s d u r i n g  gap ing .  
P - 

I hey u t t e r e d  weak squeak ing  c a l l s .  By t h e  f i f t h  day t h e  young 

were g rey  c o l o r e d ,  t h e i r  eyes were t i n y  s l i t s ,  and t h e  f i r s t  

 in f e a t h e r s  began t o  e r u p t  through t h e  s k i n .  T h e i r  eyes  opened 



T a b l e  7 .  N e s t  a t t e n t i v e n e s s  o f  3  f e m a l e  N o r t h w e s t e r n  Crows 
d u r i n g  b r o o d i n g  i n  1 9 7 6 - 7 8 .  

n e s t 1  i n g  .age No. o f  obs.  Female on P e r c e n t  
( d a y s )  * . 2 ? mins .  n e s t  a  tyeW i ve 

Y u 

1 3 8 1  3 5 9  9 4 . 2  
,, .- 



f gai n by nes t  l ing Northwestern Crows ia 
versus the Common Crow der ived from Em] en's 





and t h e  i r i s  was b l u e  cofoured  by day 7 .  Parmafee ( 1 9 5 2 )  s a i d  

t h a t  t h e  eyes of 3 Comnon Crow n e s t l i n g s  began t o  open between 

t h e  10th  and 12th  day a l t h o u g h  one b i r d ' s  eyes  began t o  open by 
G 

t h e  6 t h  day. Emlen ( 1 9 4 2 )  found t h a t  t h e  eyes  of  Common Crow 

n e s t l i n g s  i n  C a l i f o . r n i a  were s l i t s  by 8 days of age and began 

openina  when they  were 11 days o l d .  The i r i s  o f  t h e  Nor thwestern  
'- - - 

.Crow began t o  t u r n  brown by 20 days o f  a a e .  - 

The f e a t h e r s  of  ' lo r thwes tern  Crow n e s t 1  ings  f i  r s t  e r u p t e d  

from t h e  s h e a t h s  by day 9 which i s  6 days e a r l i e r  t h a n  t h e  

Common Crow (Emfen 1 9 4 2 ) .  gn day 12 t h e  n e s t l i n g s  c rouched a t  

my o r e s e n c e  a t  t h e  n e s t  and gaoed r e l u c t a n t l y .  This  same 

behaviour  begins a t  1 2  days i n  t h e  Common Crow (Ernlen 1 9 4 2 ) .  

Secondary f l i g h t  f e a t h e r s  were aporox ima te ly  one q u a r t e r  

unsheathed  by 1 5  d a y s ,  h a l f  unsheatfied by 18  days a n d  t n e  wing 

 ti^^ w e r e  l o n g e r  than  t h e  t i o  of t h e  t a i l  n e a r  f l e d g i n g  a t  20 

days .  

The t a r s u s  grew a u i c k l y  a n d  a t t a i n e d  a d u l t  l e n g t h  a t  

f l e d g i n g  ( T a b l e  8 ) .  Host o f  t b e  growth (92 .6 : )  i n  l e n g t h  

4K" 
o c c u r r e d  b e f o r e  day 18 a n d  a t  about  t h i s  ,age t h e  n e s t l i n y s  began 

t o  deFqcate  over  t h e  n e s t  rim. Y e s t l i n g  crows l e a v e  t h e  n e s t  

besore ' t hey  can f l y  a n d  n u s t  have s t r o n g ,  wel l  d e v e l o ~ e  pe rch ing  
2 

a b i l i t i e s  a t  - t h i s  age .  
k- 
1 

c \ eg$-stiinq 11ss 

Fewer eggs a n d  ~ ? e s t t i n g s  were l o s t ' i n  '1977 tban i n  1 9 7 3  ' 

' - 3 b l ~ s  6 a n d  9 ) .  E s g  l lssses  i n  i 9 7 6  a r e  unknown'but n e s t l i n g  

1 3 . s ~ ~ ~  Here + i g b e r  t h a n  i n  1977. t g s s e s  occur  most ly  

i n  ? ? e  e a r l y  s t a g e s  o ' , y e s t l i n g  1 ' = e  orobably  because o f  t h e  



T a b l e  8. C h a n g e s  i n  t a r s u s  l e n g t h  w i t h  a g e  i n  n e s t l i n g  N o r t h -  
w e s t e r n  Crows i n  1 9 7 7 .  

m e a n  r a n g e  $mean d a i l y  
i n c r e m e n t  g a i n  



T a b l e  9 .  O u t c o m e  o f  1 0 7  eggs f o l l o w e d  f r o m  h a t c h i n g  t o  f l e d g i n g  
r i n  1 9 7 6 - 7 8 .  t 

1 9 7 6  1 3 7 7  1 9 7 8  T o t  a 1  

' 4 ~ .  o f  n e s t s  1 7  13  1 2  4 2  

' in. o f  e g g s  
h a t c h e d  4 2  3 1 3 4  1 0  7  

Y o .  o f  n e s t l i n g s  
l o s t  29 ( 4 7 . 6 )  13 ( 3 2 . 3 )  2 2  ( 6 4 . 7 )  5 2  ( 4 8 . 6 )  

Yo,  o f  n e s t l i n g s  
f 1 2 d g e d  2 2  ( 5 2 . 4 )  2 1  ( 6 7 . 7 )  1 2  ( 3 5 . 3 )  5 5  ( 5 1 . 4 )  

Y e a n  f l e d g i n g '  
age 2 7 . 2  2 4 . 8  2 5 . 9  2 6 . 9  



combined e f f e c t . o f  w e a t h e r ,  i n a t t e n t i v e n e s s  by the  f emale ,  t h e  . 
e a s e  of  on s m a l l ,  h e l p l e s s  young,  and o t h e r  f a c t o r s .  '3a 

S c o t l a n d  i S  h i g h l y  suspeCtLed of  j ' n t r a s p e c i f i c  

2 egg and n e s t l i  g  p r e d a t i o n  ( Y o m - T a v  1974) .  Of 47 - " e i t l i n g s  t h a t  

went ' rn iss inq  a t  a  known age 2 7  ( 5 7 . 5 % )  occur red  wit* t h e  f i ' r s t  I, 
week of h a t c h i + ,  13  ( 2 7 . 7 % )  between 8 and 14 days of a g e ,  7 

4 

(14.9", from 15 t o  2 1  d a y s ,  and none o l d p  th,an 2 1  days from 

h a t c h i n g .  Nest i n g s  o l d e r  than  15 days e i t h e r  d i e d  i n  t h e  n e s t  i .' 
\ .  ' a s  r u n t s  (14 = 4 )  o r  f e l l  from t h e  n e s t  f N  = 3 ) .  I f i x e d  

u i ~ e c 7 e a n e r s  snuq7y around t h e  neck of  one 1 5 - d a y  o l d  n e s t t i n g  

t h a t  h a d  f a l l e n  from a n e s t .  I t s  3 remaining n e s t  mates a l s o  

% had ~ i p e c l e a n e r s  f i t t e d  a n d  I l e f t  t h e  b i r d s  f o r  2 h  t o  s e e  i f  

t h e  f a l l e n  b i r d  w o u l d  be f e d .  Although - i t  begged v i g o r o u s l y  f o r  

t h e  2 h  i t  was never  fed  a l t h o u g h  i t s  3 n e s t  mates ;ere f e d .  A l l  
. 

t 4 e  n e s t l i n q s  w e i g h e d  a ~ p r o x i m a t e f y  210 q .  



F l e d g i n , g  i s  a  g r a d u a l  p r o c e s s  i n  ' t h e  N o r t h w e s t e r n  Crow. 
, 

A t  a  w e i g h t  o f  a b o u t  3009 t h e  n e s t l i n g s  moved on  i o  t h e  n e s t  

. r i m  and  i n t o  t h e  b r a n c h e s  o f  n e i g h b w r i n g  t r e e s  a n d  s h r u b s .  I 

c o n s i d e r e d  t h a t  a  n e s t l i n g  had  f l e d g e d  when i t  l e f t  t h e  n e s t '  

d u r i n g  m y  i n s p e c t i o n  o r  p e r c h e d  on t h e  n e s t  r i m  o r  was- o u t s i d e  * , 

t h e  n e s t .  F o r  a b o u t  2 t o  3 d a y s  t h e  y o u n g  moved b a c k  and  f o r g h  

f r o m  t h e  n e s t  t o  t h e  b r a n c h e s  u n t i l  an a v e r a g e  age o f  26 d a y 9  

when t h e y  p e r m a n e n t l y  l e f t  t h e  n e s t .  From t 3 e  s h r u b s  a n d  t r e e s  

n e a r  t h e  n e s t  t h e  young c r o w s  begged  and  c a l l e d  t o  t h e i r  p a r e n t s  

f o r  f o o d .  The f i r s t  t i m e  t h a t  a  f l e d g l i n g  t o o k  t o  t h e  a i r  f r o m  

t h e  t r e e s  o r  s h r u b s  was 33 days  i n  1976 a n d  37 days  i n  1977.  

The f l e d a l i n g s , '  i r i s  was g r e y - b l u e  and t h e  l i n i n g  o f  t h e  m o u t h  

w a s ,  w a t e r m e l o n - r e d .  The f i r s t  f l i g h t  o f  t h e  ;young c r o w  was 

awkward  and  t h e  a d u l t s  f o l l o w e d  t h e  y o u n g  c a l l i n g  l o u d l y .  

G l a u c o u s - w i n g e d  G u l l s  t h a t  came w i t h i n  a b o u t  5m o f  t h e  y o u n g  

c r o w s  w e r e  swooped a t  by  t h e  a d u l t  c r o w s .  When t h e  a d u l t s  w e r e  

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

f e a t h e r s ,  o r  p i c k e d  and t u g g e d  a t  t w i g s  a n d  l e a v e s .  Upon t h e  

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

" g a a a - g a a a - g a a a "  c a l l s  a t  a  r a t e  o f  a b o u t  t w o  c a l l s  p e r  s e c o n d  

w h i l e  f l u t t e r i n g  t h e i r  w i n g s  and  s t r e t c h i n g  t h e i r  n e c k s  i n  t h e  

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

u n t i l  t h e y  were  a b o u t  one week o l d  a f t e r  w h i c h  t h e y  begged  o n l y  

t c  t h e i r  ~ a r e n t s .  Ye rbeek  ( 1 9 7 3 )  f o u n d  t h a t  y o u n g  Y e l l o w - b i l l e d  

U a g ~ i e s  begged  t o  s t r a n g e  a d u l t  n a g p i e s  and  a l s o  t o  A c o r n  

.doodoeckers  ( Y e l a n e r o e s  f o r r n i c i v o r u s )  u n t i l  t h e y  w e r e  6 days  o l d ,  



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

A f t e r  a b o u t  1 5  t o  20 d a y s  o f  b e i n q  6 e d  on t h e  t e r r i t o r y  t'he 
i 

f l e d g l i n g s  a t t e m p t e d  t o  f o l l o w  t h e i r  p a r e n t s  t o  o t h e r  l o c a t i o n s  . - 
C 

on t h e .  i s l a n d .  

Emlen ( 1 9 4 2 )  f o u n d  t h a t  t h e  Common Crow n e s t l i n g s  f l e d g e d  

on a b o u t  t h e  3 5 t h  d a y  when t h e y  w e i g h e d  a b o u t  3 0 0  g .  The  
C 

. N o r t h w e s t e r n  Crow n e s t l i n g s  on  ~i t l e n p t c h .  1 , s l a n d  f l e d g e d ,  a n  

a v e r a g e ,  a t  a b o u t  3 1 8 9  on  t h e  2 6 t h  d a y .  T h e , N o r t h w e s t e r n  Crow 

on  M a n d a r t e  I s l a n d  f l e d g e d  i n  a b o u t  35 d a y s  ( N .  V e r b e e k ,  p e r s .  

comm.).  . I n  1 9 7 7  t h e  f i r s t  d e p a r t u r e  f r o m  the t e r r i t o r y  o f  1 0  

f l e d g l i n g s  f r o m  5 n e s t s  o c c u r r e d . $ t  a n . a g e  o f  18 d a y s  a f t e r *  

f l e d g i n g  ( 4 - 2 5 ) .  The l o w  v a l u e  o f  4  d a y s  was a  f l e d g l i n g  f r o m  

a n e s t  b u i l t '  on  t h e  g r o u n d  t h a t  w a l k e d  i n t o  t h e  g u l l  c o l o n y .  

More y o u n g  f l e d g e d  i n  1 9 7 7  t h a n  1 9 7 8  d u e  p r i m a r i l y ,  t o  h i g h e r  

e g g  a n d  n e s t l i n g  l o s s e s  i n  1 9 7 8  ( T a b l e s  6  a n d  9 ) .  

a )  f l e d g i n g ,  s u c c e s s  

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

t h a t  p r o d u c e  f l  e q d g & i n g s  (Wool 
.,L . . -  . 

o f  a l l  e g g s  t h a t  were . l a i d  by 

I s l a n d  was 2 7 . 1 %  i n  1 9 7 7  a n d  - 

n o t  g i v e  a  ' f l e d g i n g  s u c c ' e s s  . f  

( 1 9 7 3 ) ,  b u t  r e p o r t e d -  t h a t  13%- 

e n d e n -  , 1973) .  Th'e. f l e d g i  n t j  s u c c e s s  

~ o r t h w e s t e r n  Crows on  M i  t l e n a t c h  

6 . 8 %  i n -  l 9 7 8 . ,  Emlen ( 1 9 4 2 )  d i d  

g u r e g  a s  d e s t i n e d  by Woo, l fenden  - 6 

1 .  . ' , I  

,of, 88 e$gs ; h a t  h a t c h e d  f l e b q & d  
t 

y o u n g .  C o m p a r a b l e  v a l u e s  f o r  t b e  N o r t h w e s - t e r n  Crow on M i t l e n a t c h  
. '  - 

I s l a n d  weri much h i g h e r ,  5 2 . 4 % - i n  1 9 7 6 -  ( N  = l 7 ) ,  6 7 . 7 %  i.n 1 9 7 7  
7 

(?i = 1 3 ) ,  a n d  35 .3% i n  1 9 7 8  ( N  = 1 2 ) .  The  r e a s o n s  f o r  t h i s  - . . 

l a r g e  d i f f e r e n c e  a r e  n o t  known. V e r b e e k  , . a n d  s u t l e r  ( '1980)  

h a v e  shown t h a t  a d u l t  N o r t h w e s t e r n  Crows t h a t  h a v e  y e a r l i n g  , 

h e l c t e r s  f l e d g e d  s i g n i f i c a n t l y ' m o r e  y o u n g  t 6 a n  c r o w s  w i t h o u t .  



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

Nor thwes t e rn  Crows on M i t l e n a t c h  I s l a n d  and would n o t  g r e a t l y  

change t h e  p o p u l a t i o n ' s  o v e r a l l  f l e d g i n g  s u c c e s s .  

Upon d e p a r t u r e  f rom t h e  t e r r i t o r y  f a m i l y  g r o u p s  began t o  
/ 

ming le .  The mean number of  days  between f l e d g i n g  and f a m i l y  /;i 
mixing  f o r  10 f l e d g l i n g s  f rom 5 n e s t s  i n  1977 was 37 .6  days  / 
(8- ,48) .  T a b l e  10 shows t h e  weekly s u r v i v a l  o f  f l e d g l i n g s  i n  I 
t h e  9 weeks f o l l o w i n g  f l e d g i n g  i n  1976 and 1977. By t h e  end 

August  m o s t  young were  f e e d i n g  t h e m s e l v e s  a l t h o u g h  t h e y  begg 

s p o r a d i c a l l y  t o  t h e i r  p a r e n t s .  I n  Vancouver  ~ o r t h w e s t e r n  Crow 

young were  s t i .11 b e g g i n g ,  a l t h o u g h  r a r e l y ,  on 23 Sep tember  1978.  

A1 though  bo th  m o r t a l i t y  and d i s p e r s a l  a r e  p r o b a b l e  . c a u s e s  

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

. t h e  j u v e n i l e  N o r t h w e s t e r n  Crows remained  on M i t l e n a t c h  I s l a n d  

f o r  a  l o n g  t i m e .  

I n  a  4 y e a r  s t u d y  o f  t h e  F l o r i d a  Sc rub  J a y  (Aphelocoma; 

c o e r u l e s c e n s )  Woolfenden ( 1 9 7 3 )  found 74% of  t h >  young o f  t h e  1 
/ 

y e a t ,  s u r v i v e d  t h e  f i r s t  month,  69% t h e  second  n l o n t h ,  and 629, 

l i v e d  ' t h rough  t h e  t h i r d  month.  The comparab le  f i g u r e s  f o r  5 4  

N o r t h w e s t e r n  Crow f l e d g l i n g s  a r e  s i m i l a r  ( f i r s t  month = 8 6 . 6 % ,  

s econd  month = 73 .62 )  t o  Woo l f enden ' s  ( 1 9 7 3 )  f i n d i n g s . '  Of t h e  

2 2  c o l o u r  banded young N o r t h w e s t e r n  crbws f rom 1976 ,  3  were 
/' 

s e e n  i n  t h e  s t u d y  a r e a  i n  1977 and 2 ( o f  t h e  same 3 )  r e t u r n e d  

a s  a d u l t s  i n  1978.  I n  1977 31  n e s t l i n g s  were  c o l o u r  banded o f .  
2 

which 7 r e t u r n e d  a s  y e a r l i n g s  i n  1978.  

Because t h e  beach a p p e a r e d  t o  be t h e  f a v o u r e d  f e e d i n g  

l o c a t i o n  f o r  n e s t i n g  crows we migh t  e x p e c t  t h a t - n e s t s  l o c a t e d  



Tab1 e 10. W e e k l y  s u r v i v a l  o f  c o l  our - .banded f l  e d g l  i n g  N o r t h -  

No. o f  i n d i v i d u a l s  ( % )  s e e n  

Week 1976 ti = 2 2  1977 N = 31 1976+1977 N = 54  



5 4  

n e a r  t h e  beach would be more s u c c e s s f u l  ( p r o d u c e  mare young )  

t h a n  n e s t s  l o c a t e d  f u r t h e r  from s h o r e .  To compare n e s t i n g  

s u c c e s s  i n  t e r r i t o r i e s  a d j a c e n t  t o  t h e  beach and t h o s e  f u r t h e r  

away I d i v i d e d  t h e  n e s t  d i s t a n c e s  i n t o  t h o s e  l o c a t e d  0-50m and 

t h o s e  51-250m from t h e  beach .  Al l  n e s t s  w i t h i n  5Om o f  t h e  

beach  a r e  n o t  n e c e s s a r i l y  i n  t e r r i t o r i e s  t h a t  a b u t t  a g a i n s t  t h e  

b e a c h  b u t  i t  does  i n c l u d e  a l l  n e s t s  w i t h i n  t e r r i t o r i e s  t h a t  a r e  

a d j a c e n t  t o  t h e  b e a c h .  ' l e s t s  l o c a t e d  w i t h i n  59m o f  t h e  beach 

l o s t  s i g n i f i c a n t l y  f e w e r  eggs  t o   reda at ion ( 1 . 3 5  ( Y  = 2 1 )  v e r s u s  

1 . 77  ( ' 1  = 1 7 )  ( 1 - t a i l e d  uann-Whitney U t e s t ,  D <  0 . 9 1 ) ,  and f l e d g e d .  

s i g n i f i c a n t l y  more younq ( 1 . 2 5  ( ' 4  = 3 2 )  v e r s u s  0 . 4 7  ( N  = 2 3 ) ,  

Mann-Whitney U t e s t ,  p < O . O l )  t h a n  n e s t s  i n  n o n a d j a c e n t  

t e r r i t o r i e s .  T h e r e  i s  a l s o  a  t r e n d  f o r  n e s t l i n o s  i n  beach  

t e r r i t o r i e s  t o  grow f a s t e r  t h a n  n e s t l i n a s  i n  i n l a n d  t e r r i t o r i e s .  

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

f l i g h t  d i s t a n c e  t o  unoccup i ed  n o r t i o n s  of  t h e  beach n i g h t  r e s u l t  

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

by t h e  male .  She t h e r e f o r e  migh t  soend  more t i m e  o f f ' t h e  n e s t  

f o r a g i n g  f o r  h e r s e l f .  T h f  s would l e a v e  t h e  eggs  and 

v u l n e r a b l e  t o  p r e d a t i o n  and c o l d .  

Mot o n l y  d i d  t h e  i n t e r i o r  n e s t i n g  crows f l y  

i n t e r t i d a l  b u t  t h e y  a l s o  a v o i d e d  t h o s e  ~ o r t i o n s  of  beach t h a t  + 

were a d j a c e n t  t o  crow t e r r i t o r i e s  a l o n g  t h e  s h o r e .  



Tile s e a s o n a l  d i C f e r e n c e s  i n  s o c i a l i t y  anong t h e ~ a ~ d u l t s ,  

y e a r l i n q s ,  an?  young o f  t h e  y e a r  o l u s  t h e  changes  i n  r o o s t i n g  

s M e s  of t h e  3 age c l a s s e s  c r e a t e d  a  comol i ca ted  r o o s t i n g  

o i c t u r e .  The s i z e  o f  t h e  r o o s t  Varied from, one b i r d  i n  June t o  

239  b i r d s  by F u c u s t .  Two main types  o f  r o o s t s  o ~ c u r r e d :  

t ~ r r i t o r i a l  r o o s t s  and communal r o o s t s :  The t e r r i t o r i a l  roosT 

a p a i r  roost :  a y e a r l i n g  r o o s t ,  and 

a * a n i l y  r o o s t .  r b e  connunai r o o s t  i nvo lved  a l l  crows a t  t h e  

e n d  of  t h e  b reed ino  c ~ c l e  a l thnugh  i t  was most ly  occuoied  by 

a d u l t s  t h a t  I be1 i e v c d  w e r e  non-breedinq  b i r d s  o r  t h o s e  t h a t  - 
f a ' i l e d  e a r l y  i n  t i p  s e a s b n .  

. s 
The male Yor-f+wesfcrn Crow r o o s t e d  i n  t h e  s h r u b s  o r  t r e e s  - - 

r '  

c n  t h e  t e r r i t o r y  g t  n i g h t  w h i l e  t h e  female s a t  on t h e  eggs o r  

~ e s t l i n g s .  The r o o s t  s % a  Has w i t h i n  1m of  t h e  tops  o f  t h e  

5ush o r  t r e e 7 a n 0  i t  was u sed  r e g u l a r l y  jud3in-g by t i e  d ropp ings  

. - :? t h e  b ranches  below. One " a l e  f l e w  each n i g h t  t o  t h e  a r e a  
Y* 

l ~ s e d  l a t e r  in  t h e  s easgn  a s  a sonnunal r o o s t  o robab ly  becabse 

i i s  ? e r r i t o r - y  l a c k e d  a s u i t a a e  r o o s t  s i t e .  Uben t h e  n e s t l i n g s  

f l e d g e d  and w e r e  c a o a b l e  o f  good f l i g h t  t h e  males abandoned t h e i r  
? 8 

t e r r i t o r i a l  ~ O O S ~ S  f o r  t h e  c o m u n a l  r o o s t .  . 

- - h 4  fmk hilt& the nesttfngs u n t i ?  t h e y  were about  10  

cays o l d  a h d  t 4 e n  s h e  j o i n e d  t*. n a l e . o n  h i s  t e r r i t o r i a l  r d o s t .  
# 

r n e r  the ~ 3 1 e  a b a ~ d o c e d  t h e  t e r r i t o r i a l  r o o s t  she  accompanied 



h i m  t o  t h e  communal r o o s t .  

iii) Y e a r l i n ?  r o o s t  

v e a r l i n g  h e l ~ e r s  r o o s t e d  w i t h  t h e  m a l e  u n t i l  t h e  y o u n g  

f l e d g e d  f rom t h e  p a i r ' s  n e s t .  I t  i s  n o t  c e r t a i n  w h e r e  t h e  

y e a r l i n g s  r o o s t e d  e a c h  n i g h t  f o l l q w i n q  t h e  f l e d g i n g  d a t e  o f  
1 

t i e  n e s t l i n g s  a l t h o u g h  t h e y  w e r e  s e e n  o c c a s i o n a l l y  a t  t h e  

communal r o o s t .  

i v !  . F a m i l y  r o o s t  

A f t e r  f f e d a i n ?  tc lo y o u n a  r e m a i n e d  on t h e  t e r r i t o r y  f o r  a b o u t  . .  

l ?  t o  2 5  d a y s  w h e r e  the:/ r o o s t e d ' i n  the  s h r u b s  3nd t r ee s .  As 

t h e i r  f l y i n g  s k i l l s  i m 3 r o v e d  t h e y  t r i e d  t o  f o l l o w  t h e  a d u l t s  t o  

: y e  communal r o o s t .  5 F e w  d a y s  l a t e r  t h e  y o u n g  w e r e  s e e n  a t  

t h e  communal r o o s t  t h e  F i r s t  t i m e .  \ 

r r o n  l a t e  J u n e  t o  e a r l y  J u l y  the ,  f l e d g l i n g s  b e g a n  t o  l e a v e  
% 

't ?-e kerritortes b u r i n ?  t ? e  d a y  a n d  F o t l o w e d  t 5 e i r  p a r e n t s  a r o u n d 2  

' n e  i s l a n d .  Pt t n i s  t i - ?  t h e  a b u ? t s  a n d  t h e  o c c a s i o n a l  y e a r l i n q  

S a z n e r e d  i n  d e a d  snags i n  a ~ r e r o o s t i n a  s i t e  l o c a t e d  o n  a n  

o Z e v 3 t e d  3 a r t  o C  t ? ?  i s ? d ~ i  w h e r e  :bey j o s t l e d  p o s i t i o n s ,  

t i m e j  i~ 3 n  e y e q i z n  S P Y Z T Z ?  h u n d r e d  c rows  w o u l d  t a k e  t o  t h e  wing  

- 

~3j;'y $aX,e ;'s t ; i e ' t  ; . - . s i t l o r !  > t o  ' any  a d u l t .  . gn windy  n i g h t s  t h e  



5 7 

Hernando 'island which j o i n e d  t h e  r o o s t  du r ing  good wea the r .  

In 1 9 7 7  t h e  young b i r d s  arr i 'ved a t  t h e  r o o s t  f o r  t h e  f i r s t  

t ime on 1 4  J u l y  w i t h o u t  t h e i r  p a r e n t s .  They perched  a t  d i f f e r e n t  

l o c a t i o n s  than  t h e  a d u l t s  and y e a r l i n g s .  O R  28 A U ~ U ; ~  t h q  

young g a t h e r e d  a s  a group w i t h o u t  t h e  adul ' t s  on Northwest Bay 

beach and tugged a t  d r i f t w o o d  twios  b e f o r e  t h e y  chased  each 

o t h e r  i n  t h e  w i n d  t o  t h e  p r e r o o s t  s i t e .  Some j u v e n i l e s  f l ew to'  

t h e  r o o s t  a l o n e  a s  e a r l y  a s  2 h  be fo re  s u n s e t  w h i l e  t h e  e a r l i e s t  . 
d 

a d u l t  a r r i v e d  39 mins .  p r i o r  t o  sun?e,f o n  c l e a r  e v e n i n g s .  
4 

The v igorous  d i s n l a y i n g  and j o d t l i n g  among t h e  a d u l t s  a n d '  

l a c k  of d i s p l a y i n g  by y e a r l i n q s  and j u v e n i l e s  i s  p o s s i b l e  

ev idence  t h a t  t h e  communal r o o s t  s e r v e s  a  s o c i a l  f u n c t i o n  i n  

e s t a b l i s h i n g  a  h i e r a r c + y  amongst f l o c k  members. With t h e  coming 

w i n t e r  f t  may be " e v o l u t i o n a r i l y  wise"  f o r  t h e  members o f  t h e  

F l o c k  t o  e s t a b l i s h  t h e  h i e r a r c h y  e a r l y  in  t h e  season  whi l e  t h e  

' ood r e s o u r c e s  a r e  s t i l l  r e l a t i v e l y  abundant  and not  t o  waste  

energy  l a t e r  d u r i n g  n o r e  s t r e s s f u l  t i m e s .  F u r t h e r  s t u d y  i s  needed 
i 

'.g a s c e r t a i w ' t n e  advan tages  acc rued  by c r e a t i n g  a h i e r a r c h y  i n  
'. . 

:h+ Vorthwestern  t row.  Swinqland ( 1 9 7 7 )  has shown t h a t  when 
u 

: * e  weather  b e c a ~ e  s e v e r e  d a ~ i n a n t  Rooks (Corvus f r u g i l e q u s )  

' 2 r c e d  lower r ank ing  i n d i v i d u a l s  from t h e  s h e l t e r e d  p a r t s  of  t h e  

.. 
v 3 5 t .  hese  2004s l o s t  more energy  a t  n i g h t  than  t h e  dominant 

3 o g u s  was - < ; b e -  p a n  CO; a d u l t s  i n  w i n t e r .  
#-* 



9 .  F o o d  o f  t h e  N o r t h w e s t e r n  Crow 

a )  f e e d i n g  a r e a s  k c  . I, 

f 
The  f o o d  s o u r c e s  o f  t h e  N o r t h w e s t e r n  Crow a r e  t h e  i n t e r . t i d a 1  

b e a c h e s ,  t h e  g r a s s y  meadows,  a n d  t h e  s e d b i r d  c o l ' o n y .  . T a b l e  11 

shows t h e  a m o u n t  o f  t i m e  t h a t  5 ' p a i r s  o f  a d u l t s  s p e n t  a t  t h e  3 

f o o d  s o u r c e s  d u r i n g  t h e  e g g ,  n e s t l i n g ,  and  f 1 , e d g l i n g  s t a y e s .  I . 

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

n o t  t h e  a m o u n t  o f  t i n e  s p e n t  f o r a ~ i n g  t h e r e .  H o w e v e r ,  b e c a u s e  
# 

t h e  c r o w s  s p e n t  m o s t  o f ' t h e i r  d a y  f o r a q i n g  I f e e l  t h e s e  f i g u r e s  

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

' o r a g i n g .  On a s e a s o n a l  b a s i s ,  c r o w s  s p e n t  m o r e  t i m e  o n  t h e  
. .  , 

b e a c h  t h a n  i n  t h e  m e a d o w . a n d  q u 1 1  c o l o n y .  The meadow shows a 
- - .  

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

of t h e  l a r g e  a l l o c a t i o n  qf t i m e  s D e n t  on  t h e  t e r r i t o r y  ( i . e .  i n  

d e c r e a s e  i n  t h e  i n t e n s i t y  o f  f o r a 7 i n u  a c t i v i t ; ~  t h e r e .  T h e  q u l l  

s e 3 s ~ q  o f  t h e  c row .  

. , . ,  , ,  i n t e r t i d a l  

U o s t  c r o w s  c o c c e r : r a t e b  ' n e i r  i n t e r t i d a l  < o o d  s e z r c b i n q  i n  
+ 

e : : c e r  ' i q r t b w e s t  3 r  C z - 2  3a:i. T O  d e t e r m i n e  t h e  i r n o o r t a n c e  o f  

'3 - i,c:i3n - o F  ~ P ~ C C  P Z ~ G S D ~  c:( b i c ~ r : ,  low t i d e s  r " L T )  . t i d e s ?  



T q b l e  . Amount o f  t i m e  s p e n t  by 5 p a i r s 1  o f  c r o w s  on t h e  
b e a c b , 4 n  t h e  meadows,  a n d  t h e  g u l l  c o l o n y  i n  1 9 7 7 - 7 8  ( H  = 1 4 7 7  
m i n s . )  : Females w e r e  e x c l u d e d  d u r i n g  i n c u b a t f . o n  a n d  b r o o d i n g  
s e a s o n s .  . 

Y 1 

Beach Meadow G u l l  C o l o n y  

No. r n i n s .  5 ' No. m i n s .  X H o . . m i n s .  Qo 

~ g g  s t a g e  

!iestling 
s t a g e  1 3 6 7  5 3 . 1  

F l e d g l  i n 9  
s t a g e  262 45 .6  

Wean 

1 A l l  p a i r s  n e s t e d  i'n t e r r i  t d r i e s  t h a t  were a d ~ a c e h t  t o  t h e  
b e a c h .  

UD t o  1 7  d a y s  f o l l o w i n g  f l e d g i n g .  



i n  - lJlva s p .  a n 4  o t h e r  m a r i n e  a l g a e .  Casua l  o b s e r v a t i o n  ha-d shown 

t h a t  tFie a l g a e  zone  was m,uch use'd by c rows  and t h e  g r a v e l  beach 

was n o s t l y  i g n o r e d .  Dur ing  2 6  e b b i n g  and f l o o d i n g  t i d e s  I 

c o u n t e d  t h e  number o f  crows f e e d i n g  i n  Nor thwes t  and Camp Says  

< d u r i n g  % L T  and L L T  ( T a b l e  1 2 ) .  The crows c o n c e n t r a t e d  t h e i r  

:ceding a c t i v i t i e s  a t  Gana Bay d u r i n g  I T '  and a t  : l o r t h w e s t  Bay 
9 

d u r i n q  LLT, Cro2fs t ? a t  n e s t e d  ad j acenL  t o  t h e -  beach t e n d e d  t o  

s t a y  o n  t h a t  p o r t i o n  o f  beach d u r i n g  a l l  t i d e s .  

I t  i s  u n c e r t a i n  n i y  t h e  crows moved between t h e  two beaches  

, a s  t + $  t i d e s  c h a n g e d .  'The  s e a r c h  and h a n d l i n q  t i m e s  were  a lways  

g r e a t e r  i n  Y o r t Q w e s t  3 a y  e x c e u t  d u r i n q  H L T  w h e n  t h e  h a n d l i n g  

t i ~ e s  were  g h o r t e r  !Ta"e 1 3 ) .  [ I  d e f i n e  s e a r c h  t i m e  a s  t h e  

a i o u n t  o f  t i m e  t a k e n  between f i n i s h i n g  f e e d i n g  on one i t e m  and 

o C  t ~ e  c a ~ t u r e  6f a  q e w  i t e n .  Yandl ing  t i m e  i s  t q e  amount o f  

t i ~ e  t a k e n  from r 3 e A c a 3 t u r e  o f  t h e  i ' tem u n t i l  i t  had been 
4 

c o n o l e 2 e l y  swa'll .owed. . ,  ) 1 found  d i f f e r e n t  m a r i n e  o r g a n i s m s  were  

- - = r e s e n t - b n  ?tor"th'wesf 3 a y  t h a n  Canp Bay and t h i s  nay e x o l a i n  why 

> .  t ? e  crows s w i t c 5 e d  3 e a c 9 e s .  I t  i s  more p r o b a b l e ,  t h o u g h ,  t h a t  

: n e - n a j g r i t y  o C  crows 3 r e c e r r e d  l i o r t h w e s t  Say b e c a u s e  i t  was 

c l q s e ' r  t o  t h e i r .  n e s t s .  
, . 

The crows = e d  i n  t h e  g r a s s y  meadows m o s t l y  w i t h i n  t h e  

t e r r i t o r y  a1 t h o u g h  t h e y  a l s o  p e r c h e d  i n  s h r u b s  t o  r e a c h  

' n u e r t e b r i t e s  o n  t b e  l e a v e s .  Linly on r a r e  o c c a s i o n s  d u i i n g '  h i g h  

t i d e s  d i d  t h e ,  cro'ws l e a v e  t h e  t e r r i t o r y  t o  f e e d  i n  o t h e r  p a r t s  

15 t + e  neado,ws. I n v e r t e b r a t e s  were  p i c k e d  from t h e - r o c k s ,  and 
#' 

2 ? a n t  sterris 'and d l ~ g  2 3 :  o f  t h e  g round .  P o r t t o n s  o f  t h e  meadows - f 



T a b l e  1 2 .  - T h e  number  a n d  ( p e r c e n t )  o f  c r o w s  u s i n g  No- r thwes t  
Bay a n d  Camp Bay when t h e  t i d e  w a s  2 1 . 2 m  ( H L T )  a n d  when t h e  
t i d e  was < , 1 . 2 m  (LLT). ( H  = 2 6  e b b i n g  a n d  f l o o d i n g  t i d e s ) .  

* 

N o r t h h e s t  Bay C a m p  B a y  

H L T  5 4  ( 2 1 . 9 )  193 l 7 8 . 1 )  C 

, 
d 



T a b l e  13 .  S e a r c h  a n d  h a n d l i n g  t i m e s  ( s e c s . )  f o r  r a n d o m l y  
chosen a d u l t  3 o r t h w e r t e r n  Crows d u r i n g  H L T  and  L L T  i n  Camp 

* Bay  and N o r t h w e s t  Bay.  ( S e e  t e x t  f o r  d e t a i l s ) .  

P 

Camp Bay Horthwest Bay 
t 

T i d e  P o s i t i o n  S e a r c h  Hand1 i ng S e a r c h  H a n d l i n g  



were  v e g e t a t e d  w i t 4  d e n s e ,  t a ' l l  g r a s s e s .  These are .as  w e r e m  

avoided  b y  t h e  crows.  As the  meadows d r i e d  o u t  and t h e  i n s e c t  
L 

~ o ~ u l a t i o n s  d e c l i n e d  t $ e  crows spend more t ime i n  t h e  g u l l  

co lony.  I t  was not  e a s y  t o  s e p a r a t e  t h e  f o r a g i n g - t i m e  i n  t h e  

g u l l  colony from t h a t  ~ e r f o r m e d  i n  t h e  meadows because '  t he .  g u 1 . l ~  .. 

d o  n e s t  in  some g r a s s y  meadows. I a r b i t r a r i l y  i n c l u d e d  a11 A 

3.' 

neadows k i t h i n  t h e  g u l l  cogiony a s  p a r t  of t h e  s e a b i r d ,  co lony.  

i i i f g u l l  colony 

The g u l l  co lony o rov ided  food i n t e r m i t t e n t l y  f o r  t h e  crows,  

3 u r i n q  c o u r t s h i 9  t b e  male Glaucous-winged Gull f e e d s  t h e  female ' 

9n t h e i r  t e r r i t o r y  (Vernee,r  1 9 6 3 )  on an averacfe of  once eve ry  

1 0 h  (Yenderson 1 9 7 2 ) .  i n i s  food was sometimes s t o l e n  by groups 

of crows t h a t  swooped a t  t h e  g u l f s  t h a t  had d r o ~ p e d  t h e i r  

c o u r t s h i p  food.  Usua l ly  one o r  2 crows swoobed a t  t h e  g u l l s  i n  

a n  a t t e m p t  t o  d r i v e  them away f r o m  t h e  food o r  a l l o w  a n o t h e r  

crow t o  f l y  i n  and s t e a l  t h e  morse l .  Large amount; o f  food . 

seemed t o  a t t r d c t  more crows than s m a l l e r  amounts, 

The Glaucous-winged G u l l s  l a i d  t h e i r  eggs in  l a t e  May and 

e a r l y  June .  Some of t h e s e  eggs were taken  by t h e  crows from 

abandoned  n e s t s  and f r o m  -occupi-ed n 'es t s  d u r i n g  d i s t u r b a n c e s  

i n  t h e  co lony .  S e a b i r d  e g g s  a r e  ? e a t e n  by many c o r v i d s . -  Vermeer 
c - 

( 1 9 6 3 )  n e n t i o n e d  b r e d a t i o n x  of ~ l a d c o & ~ w i n g g ~ f  G u l  T e g g v b y ,  
4, 4 -  A 

o s s i f r a q u s )  and Common Crows prey e x t e n s i v e l y -  on the eggs of .  
. . ,. 

Laughing Gql l s  ( L a r u s  . a t r i - c i i l a j  (!+ohtqyechhi 1877). dur i ?qz  

h u m a n  d i s t u r b a n c e s .  Ravehs  r e g u l a r . l y  ~ a t r o l  Bla'ck-legged .. , . 
. - , . - .  , . . , . - , ,  . . 

i. . ,  
< y 1 '  

jl ' 
Xi t t i w a k e  ( R i s s a  t r i ' d a c t y l a )  :n-esti-ng c 0 T o n i . e ~  -in se-axch , .  -'of eggs . - 

. I  ; ,  

. . ' . C . '. , 
., . 

/ j .  

' .  . 'r , - L  . , ', ,+,, , . I .  - . 
+.. , . . s ,; , . . . e .  

. . * - ,  , 
' .  1 .  

. . -I 



whi le  Car r ion  Craws prey  on t h e  eggs of  t h e   lack-head'ed Gull 

( L a r u s  r i d i b u n d u s j  (Montevechhi 1 9 7 9 ) .  I t  i s  d i f f i c u l t  t o  . 

a c c u r a t e l y  q u a n t i f y  t h e  degree  of  egg p r e d a t i o n  b{ t h e  crow 

because  .my d is turbanc ,e  t o  t h e  n e s t i n g  g u l l s  w h i  l e  examining t h e  

number of eggs i n  t h e i r  nes ' t s  p robab ly  i n c r e a s e d  t h e  chance  of  

egg p r e d a t i o n  by t h e  crow's. I a l s o  marked g u l l  n e s t s  w i t h  s t a k e s .  

A r t i f f c i a 1  n e s t s  t h a t  were marked w i t h  s t a k e s  have been  shawn t o  , 

a s s i s t  Corvus corone  i n  l o c a t i n g  them ( P i c o z z i  1975) . ,  
\ 

The a d u l t  g u l l s  f e e d  t h e i r  c h i c k s  wi th  i n c r e a s i n g  bfomass 

a s  t h e  c h i c k s  d r o r  (Henderson 1 9 7 2 ) .  Because some of t h i s ' f o o d  

. i s  s t o l e n  fyom t h e  g u l l s  by t h e  crows i t  may be one r e ' a s ~ n  why 

t h e  crows j n c r e a s e  t h e i r  f o r a g i n g  a c t i v i t y  i n  t h e  co lony d u r i n g  

t h e  c h i c k  s t a g e .  

One o f '  t h e  g r e a t e s t  Lauses  of  - L .  g lauces-cens  m o r t q l i t y  i n  

t h e  ch'ick s t a g e  i s  due t o  a t t a c k s  by t h e  a d u l t s  f ~ e r m e e r  1963) .  . - .  

Young g u l l s  a r e  a t t a c k e d  by ne ighbour ing  g u l l s  i f  t h e  young 

v e n t u r e  away from t h e i r  p a r e n t s '  t e r r i t o r y , .  These c a r c a s s e s  

a r e  scavenged  by t h e  crows ( B u t l e r  1974) .  
/ 

Horthwestern  Crows were see; c a r r y i n g  1 t o  4 d a y - o l d  g u l l  -. 

c h i c k s  on s e v e r a l  o c c a s i o n s  b u t  I never  w i t n e s s e d  a crow. k i l l i n g  
I 

them. Yhen t h e  young g u l l s  weighed a p p r o x i m a t e l y  400g . ( a b o u t  

15 days o l d ;  Vermeer 1 9 6 3 )  both t h e  a d u l t s  and c h i c k s  showed 

l i t t l e  conce rn  about  t h e  p r e s e n c e  o f  t h e  crows i n  t h e  co lony .  
1 

b )  food sources  a n d  f e e d i n g  r a t e s  a t  t h e  nest 

The food brought  t o  t h e  brooding female  and t h e  n e s t l i n g s  

by t h e  male was l o c a t e d  on and o f f  t h e  t e r r i t o r y  ( T a b l e  1 4 ) .  

L a t e r ,  when t h e  f e m a l e  a s s i s t e d  i n  t h e  f e e d i n g  of  t h e  young t h e  
-3 



food s t i l l  was l o c a t e d  on and o f f ' t h e t e r r i t o r y .  To f i n d  t h e  

r o l e  o f  t h e  t e r r i t o r y  a s  a  food s o u r c e  I obse rved  one p a i r  o f  

n e s t i n g  crows from when t h e  f i r s t  egg ha tched  ( 2 6  May) u n t i l  t h e  

one s u r v i v i n g  n e s t l i n g  f l e d g e d  ( 2 2  J u n e )  and r e c o r d e d  where t h e  

food was found by t h e  p a i r .  Sources  o f  food were o n l y  s c o r e d  

f o r  t h e ' o r i g i n a l  s i t e ,  s o ,  f o r '  example,  i f  t h e  male f e d  t h e  

female who i n  t u r n  took t h e  food t o  t h e  n e s t l i ~ g s  I r eco rded  

t h e  s o u r c e  where t h e  male found t h e  food o n l y .  A s i n g l e  f e e d i n g  

cou ld  have come from on t h e  t e r r i t o r y ,  o f f  t h e  t e r r i t o r y ,  o r  - 
'% 

from lp+tl&of f the\ t e r r i t o r y .  I >cons ide red  t h e  c r o r ' s  
! 

t o  end a t  t h e - ~ i g h  t i d e  mark on t h e  beach and 

- & ~ p o r t i o r i  of meadow a n d  sh rubbery .  Because t h e  a t t r a c t i v e n e s s  
/ 

of  t h e  beach as  a  food s o u r c e  roughly  i n c r e a s e s  w i t h  6 ebbing  

t i d e  I dec ided  t o  a- lso s e e  i f  more food came from t h e  beach a t  

a  low t i d e  than  from t h e  meadows on t h e  t e r r i t o r y .  I ,- 
-_A' 

a r b i t r a r i l y  chose a 2 . 5 m . t i d e  l i n e  t o  s e p a r a t e  t h e  beach i n t o  

an a r e a  gxp'osed by h i g h ,  low t i d e s  ( H L T ) ,  and low, low t i d e s  

( L L T ) .  Of c o u r s e  t h e  HLT p o r t i o n  of t h e  beach i s  exposed d u r i n g  

a l l  LLTs b u t  t h e  p a i r  of crows tended t o  f e e d  a long  t h e  w a t e r ' s  

edge a t  a l l  t imes.  When g iven  a c h o i c e  t h e  p a i r  of  c m w s  f e d  

on t h e  beach (Ch i -Squared- .Tes t ,  pi'0.005)  able 1 4 ) .  

A ~ p r o x i w a t c l y  702 o f  t h e  n e s t l i n g s '  food i s  l o c a t e d  o n  t h e  

t e r r i t o r y  d u r i n g  HLT a n d  20: during L L T ,  

The males from 4 n e s t s  made t h e  most n u a a b e ~  - of  ' t r i p s  ( 6 6 % )  

t o  f e e d  t h e  brooding  female a n d  t h e  n e s t l i n g s  tn t h e  f i r s t  week 

o f  t h e  n e s t l i n g s '  l i C e  ( T a b l e  1 5 ) .  A f t e r  abou t  10  days of  

brooding  t h e  female  a s s i s t e d  t h e  male i n  f e e d i n g  t h e  n e s t l - i p g s .  



Table  1 4 .  Locat ion  of food brought  t o  t h e  brooding  f emale  
by t h e  male ,  and by t h e  male *and female t o  f e e d  t h e  n e s t l i n g s  
a t  one n e s t  i n  r e l a t i o n  t o  t i d a l  p o s i t i o n .  (See  t e x t  f u r  
d e t a i  1  s ) .  

t i d a l  p o s i t i o n  

LLT  H L T  

Food  s o u r c e  Ho. o f  t r i p s  3 No: o f T t r i p s  % 

O n  t e r r i t o r y  

Off t e r r i t o r y  

B o t h  on and o f f  
t h e  t e r r i t o r y  

T o t a l  



Table  15. N e s t l i n g  f e e d i n g  r a t e s  by t h e  male =&the female  
a t  4 n e s t s  i n  1977-78. ( p e r c e n t ) .  

-. P 

Yean f e e d i n g s  p e r  h r .  
' No. 

N e s t l i n g  age  H male N f eim 1 e  T o t a l  obs .  
mi ns. 

( 'days)  



A f e e d i n g  was o n l y  scored  f o r  t h e  l a s t .  a d u l t  that t ouched  the 

food a l t h o u g h  a t  one n e s t  t h a t  could be  observed  from a  c l o s e  

d i s t a n c e  t h e ' m a l e  o n l y  f e d  t h e  n e s t l i n g s  under  t h e  age  o f  2 

days a'nd s o  some f e e d i n g  s c o r e s  may be b i a s e d  a g a i n s t  t h e  male. 

IJI a  14h day an a d u l t  crow v i s i t s  t h e  n e s t  approx ima te ly  

once eve ry  23 minu tes  ,* on a v e r a g e ,  t o  f eed  i t s  n e s t l i n g s .  T h i s  
1 

. i s  n e a r l y  double  t h e  approx ima te  r a t e  of once e v e r y  35 minu tes  

f o r  t h e  Common Crow (Good 1 9 5 2 ) .  
. . 

c )  n e s t l i n g  food 

F i f t y - t h r e e  saaples o f  food f e d  t o  I t d a y - o l d  ahd o l d e r  
,_ . 

n e s t 1  i n g s  were o b t a i n q d  u s i n g  t h e  p i p e c l e a n e r .  method (Klu i  j v e r  . 

1933) ( T a b l e  16). Of g s e  53 samples  63:91 h a i  i t ems  found on 
, . 

t h e  beach ,  30.6% from t h e  meadows, and 5.5% from t h e  'gu l l  _ 
c o l o n i e s .  These f i g u r e s  a g r e e  c l o s e l y  w i t h  3 h e  bnount o i  t ime  

t h a t  t h e  crows s p e n t  on t h e  beach d u r i n g  t h e  n e s t l i n g  s t a g e  . 
b 

( T a b l e  11). Only t h e  g u l l  co lony fi-gurk i s  10; i n  r e l a t i o n  t o  
. . 

t h e  t ime s p e n t  t h e r e  ( 5 . 5 %  v e r s u s  1,1.0'21).' A s  mentioned e a r l i e r ,  

t h i s  i s  probably  because some meadow f aods  ( i n v e r t e b r a t e s )  were ' 

L - 1  

caught  i n  t h e  g u l l  c o l o n i e s  b u t  r eco rded  a s  meadow food.  In 
, ,  

I 
--, 

a d d i t i o n ,  g u l l  eggs t h a t  a r e  f e d l t o .  t h e  n e s t l i n g s  would- not  ! L. 
f 

< .  , 1~ , 

appea r  i n  t h e  food sample u s i n g  t h e  i i p e c l e a n - e r  methad,- 'because 

only t h e  e g g ' c o n t e n t  i s  e a t e n .  T h e  method a l s o  has ? i 'm4t&t ions .  
-c- 

4 

d )  a d u l t  a n d  y e a r l i n g  food ,' 
- 

Li t t l  e-neck c l a s s  ( ~ i b t o t h a c a  s tamlnea  and  ~ e n e r u p u s  - 
1 

s e n i d e c u s s a t a )  were e a t e n  a f t , e r  they_-were dropped on l a r g e  rocks  

( B u t l e r  1 9 7 4 ) .  To determine ' th ,e  s l z e  of clams s e l e c t e d  by t h e  

crows i n  t h i s  s t u d y  1 randomly c o l l e c t e d  117 L i t t l e - n e c k  C l a m  

s h e l l s  t h a t  h a d  been dropped by,-crows. on t h e  -upper beach and 
e 

. . - -> - . .  



5 ,  69 . 

T a b l e  16.  Food it= i n  53 t h r o a t  s a x e >  e i i f i i i t i & i % i p  .:? 
n e s t l i n g  N o r t h w e s t e r n  Crows i n  1976-78 .  

Food ftem No. o f  s a m p l e s  , Q, 
, c o n t a i n i n g  item 

. mb.1 l u s c  a n d f o r  g a s t r o p o d  v i s c e r a  
( p r o b a b l y  P r o t o t h a c a  s t a m i n e a  and  

Hemfgrapsus  nudus  a n d  - t i .  o r e g o n e n s f s  
AnopTarchus  p u r p u r e s c e n s  1 2  - . 

' Rubus u r s i n u s  7 
s p i d e r s  ( O r d e r  p h a l a n q i d a )  3 7 

C a n c e r  ' p r o d u c t u s  6 

G e o m e t r i  d a e  1  a r v a e  6 7 
s p i d e r s  ( S a l  t ' i c 4 d a e )  
N o c t u i d a e  pupae  a n d  a d u l t s  4 

m o s s ,  g r a s s  stems: 1  e a v e s  4 - O 

l e a f  h o p p e r s  ( C e r c o p i d a e )  4 
3 D i p t e r a  l a r v a e  

sh r i  mps ( S p i  r o n t o c a r i  s s p p .  1 3 

b r e a d  f r o m  humans - + 3  
'L 

s p i d e r s  ( M i m e t i d a e )  3 

b e e t l e s  ( S c a r a b i d a e )  3 %  

g u l l  m e a t  a k d  f e a t h e r s  <% 3 
\ a n t s  ( F o r m i c i d a e )  2' 

P u g e t t i a  g r a c i l i s  . 2 

unknown c r a b  s p .  . - 2 
wasp a d u l t  a n d  l a r v  
H e r e i s  s p .  
b e e t l e s  (Elateridae) 
s c u l p i n  ( C o t t i d a e  s p . )  
S h i e l d  bug ( ~ e n t a t o m i d a e )  

f i s h  ( T o n i c e l l a  I f n e a t a )  
Mosquf t o e s  ( ~ u l t c f d a e )  
D i p t e r a  ( E m p i d i d a e )  

s h r i m p  ( C a l l i a n a s s a  s p . )  



Table 1 6  ( c o n t ' d )  
f 

Cl ing f i  sh ( ~ i ~ a r - i d  f l o r a e ? ) '  
unknown f l s h  - b 

unknown spider A 

spiders  (Oxyopidae) 
wasp (Sphecidae) 
beet1 e (Col eoptera)  
~ p f d e r s  ~ b 4 e c l c o ~ a t h ~ i c f i i  bae) 
Edible Mussel (Hyt,il us edul i s f  

(clin-' acut iceps  or C .  embrynum) - 
1 

grasshopper (Acri didae) 



P- 

71. 
- - - 

neaqured t h e i r  g r e a t e s t  l eng th  on a  r u l e r  (mean = 31.6ma S.D. = 

2.3 range = 27.0-39.0).  When a  clam was dropped r a r e l y  4 i d  both 

va lves  break so I f e e l  t h a t  my sampling method a c c u r a t e l y  

r e p r e s e n t s  t h e  r a n g e  i n  s i z e s  of clams dropped by t h e  crows. I 

a1.so d u g  e i g h t  p l o t s  (5Ox50x6cm) in  a l l  h a b i t a t s  of t h e  

l l t t l e - n e c k  clams and s o r t e d  a l l  clams l a r g e r  than 5mm i n  l eng th  

from t h e  sample. T chose a  p l o t  depth of 6cm because t h i s  $ 5  ' 

about as  f a r  as t h e  crows d u g  i n t o  t h e  beach. Of 2 1 7  clams d u g  

from t h e  beach 87 (40.1%) f e l l  w i t h i n  t h e  range of s h e l l s  a t  t h e  

drop s t a t i o n s  on t h e  beach (27.0-39.0mm). 

. The mean s h e l l  s i z e  of t h e s e  87 clams was 29.6mm (S.D. = 

2 . 4 ) .  1 then measured 250 clam s h e l l s  from crack ing  s t a t i o n s  

on 5 crow t e r r i t o r i e s  (50  she1 1 s  per t e r r i t o r y )  and found a  

mean  shell s i z e  of 39.8mm (S.D. = 6.3,  range = 29.0-60.0).  

S h e l l s  found on c rack ing  s t a t i o n s  on t e r r i t o r i e s  were s i g n i f i c a n t l y -  

l a r g e r  than those  found on t h e  beach cracking s t a t i o n s  ( z - t e s t  

p f 0 . 0 5 ) .  , The reasons  f o r  t h e s e  d i f f e r e n c e s  a r e  unce r t a in .  
4 J 

The Northwestern Crow s t o r e d  food when i t  was superabundant.  

Perhaps a  l a r g e  clam i s  more e n e r g e t i c g l l y  p r o f i t a b l e  t o  s t o r e  

than sma l l e r  ones and so  t h e s e  a r e  taken t o  t h e  t e r r i t o r y  fbr 
\ 

caching.  Stored clams t h a t  I l oca t ed  and those  t h a t  I saw t h e  

crows ca r ry ing  t o  t h e i r  t e r r i t o r i e s  appeared t o  be l a r g e r  than 

those  ea ten  on t h e  beach. Large clams were g e n e r a l l y  deeper  f n  

i)l ennies  ( ~ n o p l a r c k u s  purpurescens)  were cap tured  i n  t i d a l  

pools a n d  under marine a l g a e ,  The crows c a r r i e d  t h e s e  f i s h  t o  

t h e  upper beach where they d i r e c t e d  s eve ra l  blows a t  t h e  



writhing f i s h .  The blennies were then swallowed whole! 

Red rack crabs (Cancer productus) were captured under 

algae on the  beach or by wading i n t o  the water. The crows 

tossed these crabs ashore and w i t h .  a  few quick shakes removed 
- ,-. 

t h e  legs  a n d  pincers ,  Sometimes the  crabs were l i f t e d  i n t o  the 
- 

I 

a i r  a n d  dropped o n t o ' t h e  rocks- t o  crack them open. 

~brefd sp. worms were pulled from the beach s u b s t r a t e  and 
4 

then broken in to  several  pieces before they were consumed. 
A 

-* 

The glaucous-winged Gull fed along the  .beach and'on occasions - 

t r i e d  t o  s t e a l  Red Rock ~ r a - b s  from the crows. Usually the  g u l l s  

l o s t  crabs,  t h a t  they had caught, t o  the crows. The g u l l s  a l s o  

- - c a u g h t  Cockles ( C f  inocardium n u t t a l l i )  a t  very low t i d e s  and 

dropped these onto the rocks t o  open them. The crows of ten  v .  
s t o l e  par t s  of these  clams from the g u l l s .  

Besi des gul l  eggs adu l t  a n d  year1 i  n g  Northwestern Crows 

fed on f i s h  scraps i n  the gul l  colony. These were picked from 

a r o u n d  the nest  of. g u l l s  and cormorants; When a  l a rge  amount of 

scraps were found by the  crows they W'Su'Id make as  many t r i p s  

a s  necessary to  f l y  t h e  remains t o  the  territory where i t  was 

s to red .  Some of t h i s  food was s to len  from t,he young g u l l s  

s h o r t l y  following a  feeding b u t  more of ten  following a  d i s tu r -  

bance w.hich caused the gul l  chicks t o  r e g u r g i t a t e  t h e i r  food. 

Seldom d i d  thCs regurgf ta tcd  food appear i n  t h e  food samples 
/ 

taken from n e s t l i n ~ c r o u s .  - 
Blackberries (Rubus ursinus and - R .  l a c i n i a t u s )  were eaten 

by crows i n  l a t e  June. I found remains of these  be r r i e s  i n  80% 

of 86 regurgi ta ted  crow p e l l e t s  in ~ u l y  1973 (Butler  1974) b u t  
i 



92) o f  t h e  n e s t  TiEg samp7es c o n t a f n e d ,  them. 

Seven Coast  G a r t e r  Snakes .(Thamnophis e l e q a n s )  were k i l l e d  and 

p a r t i a l l y  e a t e n  n e a r  t h e  beach by t h e  crows. Only a d u l t  crows - 
were observed  k i l l i n g  t h e  snakes  a l t h o u g h  a  y e a r l f n g  d fd  c a r r y  

a c a r c a s s  k i l l e d  by a n  a d u l t .  Coast  G a r t e r  ' snakes  a l s o  e a t  

n e s t l i n g  crows (Campbell 1 9 6 9 ) .  

e )  food cachf ng 

Food cachf ng i s  widespread  i n  t h e  Corvidae  (Turcek  and 

Kelso 1968; Goodwin 1 9 7 6 ) .  In 5 o u t  of  6 o b s e r v a t i o n s  o f  food 

storing t h e  f o o d  came from t h e  beach and on one o c c a s i o n  t h e  

food came from t h e  g u l l  co lony  i n  1977 .  Food s t o r i n g  was no t  

on ly  performed by t h e  a d u l t s .  Three y e a r l i n g s  s t o r e d  food on 

t h e i r  p a r e n t s '  t e r r i t o r y  and i n  one c a s e  a j u v e n i l e  s t o r e d  food 

a l s o .  In t h i s  i n s t a n c e  t h e  young b i r d  had been f e d  5 t imes  i n  

r a p i d  s u c c e s s i o n  a f t e r  which i t  p icked  u p  a  p i e c e L o f  clam from 

under  i t s  p a r e n t  and c a r r i e d  i t  t o  a  f o r e i g n  t e r r i , t o r y  where. i t  

pushed t h e  meat i n t o  a  c r a c k  i n  a  rock .  A f t e r  walk ing  t o  a i d  

from t h e  s t o r a g e  s i t e  f o u r  t imes  i t  was f i n a 1 , l y  chased  away by 

an a d u l t .  In  a l l  c a s e s  w e r e  I  r e t u r n e d  t o  t h e  cache ,  t h e  food ? 1 

, was gone w i r ' h i n  24h. Cached foods  i n c l u d e d  Red Rock c r a b s .  
/ 

s c u l p i n s  ( C o t t f  d a e ) ,  and Li t t l e - n e c k  Clams 

f )  t iming  of  t h e  n e s t l i n g  p e r i o d  

During t h e  h reedfng  season  t h e  food of  t h e  Nor thwestern  

Crow on M i t l e n a t c h  I s l a n d  came from t h e  beaches ,  t h e  meadows, 
.. 

and t h e  g u l l  co lony.  The t i m i n g  o f  t h e  n e s t l i n g s '  p r e s e n c e  

c o i n c i d e d  w i t h  t h e  maximum number o f  a v a i l a b l e  foods  a t  t h e s e  

t h r e e  s i t e s  ( F i g u r e  13 ) .  The major  food i t ems  showed on ly  

smal l  changes i n  s i z e  o v e r  t h e  p e r i o d  t h a t  t h e  crows preyed 
J .  



1 

Figure 13. Sepsonal abundance of gu l l  e i g s  i n  56 Glaucous- 
winged Gull n e s t s  ( a ) ,  i n v e r t e b r a t e s  i n  t h e  
meadows ( b ) ,  and t h e  number o f  organisms on the  
beach ( c ) .  Camp and Northwest Bay beach organisms 
were "sampled I n  1978 ( s e e  methods). . The meadow . 

I 
i n v e r t e b r a t e s  were c o l l e c t e d  alonq a  250m t r a n -  . 
s e c t  using a  sweepnet (1977) and a  sneepnet  and 
p i t  t r a p s  (1978) .  Gull eogs were counte? i n  
1978. * 
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u p o n  them and. so  the number of  l terns .probably c l o s e l y  

approximates the ava i lab le  biomass, t oo .  I n  1977, 66  days 

elapsed between the dates o f  the f i r s t  n e s t l i n g  a n d  the l a s t  - 
f l e d g l i n g  whi le  in  1978 49 days e lapsed.  The occurrence o f  

# 

n e s t l i n g s  i s e x t e n d e d  over several  weeks as a r e s u l t  o f  the 

extended egg laying period (Figure 1 4 ) .  
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Figure 14. Dates 
nes ts  

f i r s t  n e s t l i n g s  i n  
f 976-78. 
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'10. T-lwring of t h e  breedfnq cyc l e  

The 4 major u l t t m a t e  f a c t o r s  t h a t  appear t o  i n f luence  t h e  

timing o f  breeding in the  Northwestern Crow a r e  t h e  l eng th  of 

d a y ,  and t h $  seasona l  cyc les  of  t empera ture ,  p r e c i p i t a t 4 o n ,  

and oceanic  t i d e s ,  8 4 t h  Increas inghdaylength  t h e  crows can - 

s p e n d  acre tjae perfornlng a c t + u i  t l es .  The l onges t  a c t l r e -  c&w 

day i s  about 1 5  hours. .The h o t t e s t  m o n t h  i s  J u l y  a n d  t he  

d r i e s t  m o n t h  i  s August ( f i g u r e  I ) .  L O W  t i d e s  occur  k a f n l y  

durfng t h e  n igh t  f n  win te r  a n d  during the  day in  sumaer 
I 

(F igu re  15 ) .  T h e  seasona l  cyc l e s  o f  precfp i  t a t i o n ,  

t empera ture ,  a n d  daylength a f f e c t  t h e  product9 vi t y  of t h e  

g ra s s l ands  a n d  t he  numbers  of i n v e r t e b r a t e s  t h a t  l i v e  t h e r e .  

The s t a n d i n g  crop of  t h e  g ra s s l ands  reached a peak i n r  t he  . 

t h l r d  week i n  May in  1977  (F igure  16) a n d  t h e  g r e a t e s t  

abundance of i n v e r t e b r a t e  fauna followed s h o r t l y  a f t e r  

(F igu re  1 3 ) .  The maximum number of G-laucous-wfnged 6 u l l  eggs 

a r e  l a f d  in t he  f i r s t  week of Juge i n  co lon i e s  in  Georgia 
I 

S t r a i t  (Drent  a n d  Gulguet 1961, Yermeer 1963, personal  

o b s e r v a t i o n ) .  

These 4 u1 t ima te  f a c t o r s  (dayleng-th, temperature ;  

p r e c i p i t a t i o n  and t l d e s )  h o t  on'ly c r e a t e  a  seasonal  abundance 

of food b u t ,  i n  a d d i t i o n ,  there f s  a l s o  a F a r g e ~  number of 

day l fgh t  hours a v a i l a b l e  t o  e x p l o i t  i t .  Tke K ~ r l t m e s t m n  lltor 

probably begfns n e s t  bu i ld ing  i n  l a t e  March on Hi t l ena t ch  
u. 

I s l a n d .  The eggs a r e  l a f d  from t h e  l a s t  week i n  Apri l  t o  t h e  

f l r s t  week i n  Ju'ne and most eggs h a t c h  from mid-Hay t o  l a t e  



Ff gore 15.  The number o f  low t l d e s  ( <  2 . 5 ~ 1 )  t h a t  occurred 
d u r f n g  the day a n d  t h e  n i g h t  versus- t h e  months 
o f  the  y e a r .  



NIGHT 
NUMBER 

DAY 
OF LOW T I R E S  



. Ff gttre 16. <tanding crop o f  the grasslands f n  1 9 7 7 .  Each 
point represents t h e  mean weight o f  dried 
veget tfon c o l l e c t e d  from 10 randomly chosen 

p l o t s  arranged in checkerboard fashion. 
{See methods for  d e t a f l s ) .  



APRIL MAY JUNE JULY 



June  when t h e  food i s  most abundant .  F ledging  o c c u r s  from 

mid-June i n t o  J u l y .  
- \1 

L i s  g e n e r a l l y  b e l i e v e d  t h a t  t h e  b r e e d i  ng season  o f  b i r d s  . 

i s  t imed s o  t h a t  t h e  p r e s e n c e  of  t h e  n e s t l i n g s  c o i n c i d e  w i t h  

maximum food a v a i l a b i l i t y  (Lack 1954 ,  P e r r i n s  1970) .  The 
4 

amount o f  t ime  t h a t  t h e  crows*can spend f o r a g i n g  i n  t h e  

meadows and s e a b i r d  co lony i s  governed,  m o s t l y ,  %y t h e  number .  

o f  d a y l i g h t  hours .  However, on the  beach t h e  v a r y i n g  h e i g h t s  
-'L, 

? 
4, and o c c u r r e n c e s  of t h e  t i d e s  w i t h i n  t h e  d a y l i g h t  hours  c r e a t e s  

I ,  

-a second c o n s t r a i n t  on t h e  a v a i l a b i l i t y  o f  food on t h e  beach. 

The- t ime and t i d e  components c r e a t e  d a i l y ,  weekly ,  month ly ,  

and annual  c y c l e s  of food a v a i l a b i l i t y  on t h e  beach. In  

J u n e  (when t h e  n e s t l i n g s  a r e  p r e s e n t )  mope i - n t e r t i d a l  organisms 

a r e  a v a i l a b l e  t o  t h e  crows on t h e  beach than  a t  any o t h e r  t ime 

o f . t h e  y e a r  ( F i g u r e  13 )  and f u r t h e r m o r e ,  tJe low t i d e s  a l s o  

o c c u r  d u r i n g  t h e  d a y l i g h t  hours  ( F i g u r e  1 5 ) .  The weekly and 

d a i l y  t i d a l  c y c i e s  appea r  t o  have l j t t l e  o r  no e f f e c t  on t h e  

t i m i n g  of  n e s t i n g .  The crows showed no c o r r e l a t i o n  'between 

egg l a y i n g  and t h e  p o s i t i o n  o f  t h e  t i d e s  on a  weekly b a s i s .  
3 

These t r e n d s  t h e n ,  c r e a t e  a  s e a s o n a l  c y c l e  o f  food.abundance . 

which,  i n  t u r n ,  i s  e x p l o i t e d  by t h e  n e s t i n g  crows. 
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11. Role of  non-breedinq  h e l p e r s  

From o b s e r v a t i o n s  of  co lour-banded Nor thwestern  Crows, - 
n e s t i n g  a p p e a r s  t o  f i r s t  o c c u r  a t  2 y e a r s  of  a g e ' o r  o l d e r .  

T h i s  . i s  c h a r a c t e r i s t i c  o f  most crows (Goodwin 1976) .  
= 

Northwestern  Crows were aged by t h e  brownish c a s t  t o  t h e  

f e a t h e r s  of  y e a r 1  i n g s ,  and by i n d i ' v i  -ual c o l o u r  band 9 
camb'inations'.  Because many y e a r l i n g s  were a l s o  h e l p e r s  t h e  

words h e l p e r  and y e a r l i n g  a r e  used synonymously h e r e .  

. ,  O n  M i t l e n a t c h  I s l a n d  t h e  r a t i o  o f  a d u l t  p a i r s  known t o  

have h e l p e r s  ve r su f  p a i r s  w i t h o u t  help-er; was 3 t o  6  i n  1976, 
- - 

4 t o  13  i n  1977, and 3 t o  2 2  i n  1978. The r o l e  of  t h e  h e l p e r s  

c o n s i s t e d  of v a r i o u s  degrees  o f  p a r t i c i p a t i o n  between y e a r s  

and between n e s t s .  In 1978 t h e  y e a r l i n g  a t  two c l o s e l y  t: 

watched n e s t s  e s c o r t e d  t h e i r  p a r e n t s  t o  t he  t e r r i t o r y ,  when a  
. ~-~ 

d i s t u r b a n c e  o c c u r r e d .  t h e r e  b u t  seldom defended t h e  t e r r i t o r y  
. - " -9 

a l o n e .  Unlike i n  1978,  t h e  y e a r l i n g  a t  one n e s t  i n  1977 was 

i ;nvolved i n  38 e n c o u n t e r s  ( c h a s e s ,  f i g h t s ,  and /o r  d i s p l a y s )  

toward in ' t rud ing  crows o f  which 5 ( 1 3 . 1 % )  were by t h e  y e a r l i n g  

a l o n e .  

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

a la rm c a l l s  t h a t  brought  t h e  a d u l t s  t o  t h e  ter r f  t o r y .  Although 

t h e  y e a r l i n g s  expended o n l y  a  smal l  amount o f  energy  .< i n  

- p h y s t c a l  de fense  of t h e  t e r r i t o r y  t h e i r  p r e s e n c e  p robab ly  a l s o  
. - 

s e r v e d  a s  a  d e t e r r e n t  t o  o t h e r  crows. One y e a r l i n g  s p e n t  30 

o f  956 mi.n3s. a l o n e  on i t s  p a r e n t s '  t e r r i t o r y  w h i l e  t h e y  

f o r a g e d  e l sewhere  d u r i n g  t h e  n e s t 1  i n g  a g d  f l e d g l i n g  p e r i o d s .  

Off t h e  f - e r r i t o r y  t h e  y e a r l i n g s  were s u b o r d i n a t e  t o  a l l  a d u l t  
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crows b u t  were dominant over in-truders on the  t e r r i t o r y .  

Helpers u t t e r e d  alarm c a l l s ,  mobbed, or a s s i s t e d  t h e i r  parents 
e 

in chasing Ravens, Bald Eagles (Haliae,tus leucocephalus) , - 
Glaucous-winged Gulls ,  a n d  River Ot ters  ( L u t r a  canadensis).  . 

The presence of a  year l ing  helper d i d  not s i g n i f i c a n t l y  change 

the t e r r i t o r y  s i z e  of i t s  parents .  

One yea r l ing  fed i t s  parents '  nes t l inps  once i n  1976. No 

other. feeding was observed. On Mandarte Is land one helper 

\ fed the  nes t l ings  23 of 171 (13.5%) times while o the r  helpers 

never a s s i s t e d  in feeding the  nes t l ings .  
- 

The behaviour of the  parents towards the year l ings  

appeared t o  be f i c k l e .  On  one day  the yea r l ing  i s  . t o l e ra ted  

near the nes t  while on the n e x t * i t  i s  not .  Only on one 

-- occasion was a  helper seen a t  the nest  without i t s  parents.  

Adult Northwestern Crows readi ly  s t o r e  l w g e  food i  terns. 

(But ler  1974). A year l ing  s tored  food on 2 occasions d u r i n g  

2-512 mins. of observation in 1977 and 2 year l ings  s tored  food 
-, 

on t h e i r  parents '  t e r r i t o r y  once i n  1978. 

Helpers received food from t h e i r  parents by begging and 

being fed ,  or begging from a  feeding adu l t  who -then abandoned. 

the food item to  the year l ing .  All begging was d i rec ted  

toward the t e r r i t o r i a l  male throughout the ne8sting season. In 

1 9 7 7  a  year l ing  wasrfed 7 times i n  2425 mins .  of observat ion 

b u t  2 year l ings  a t  2 nes ts  i n  1978 were never fed i n  1065 mins. 

o f  observation. 

He1 pers associated with t e r r i t o r i e s  fed on these 

t e r r i t o r i e s  a n d  therefore  -competed f o r  i t s  food with the 

adu l t s .  Yearlings t h a t  were unattached to  t e r r i t o r i e s  



remained on the  beaches o r  i n  the unoccupied regions of the  

i s l and .  As the  nest ing season progressed helpers  move f a r t h e r  

zifiel d f rom t h e i r  parents '  t e r r i t o r i e s .  Roosting occurred on 
4 the  t e r r f t o r y  with the  male. . 

When the yea r l ing  became a n  adu l t  in the following year 

i t  attempted t o  e s t a b l i s h  a  t e r r i t o r y .  The d a t a  a r e  t o o  small 

t o  determine where a1 1  re turn ing  .helpers e s t a b l i s h  themselves 

in r e l a t i o n  t o  t h e i r  parents '  t e r r i t o r y .  However, one former.  

helper nested within 300111 of i t s  parents '  t e r r i t o r y  of the 

previous year.  Only t e r r i t o r i e s  located adjacent  t~ the  beach 

h a &  helpers ( 7  of 3 4 ) .  A sioli-far t rend exis ted  on Mandarte 

Is land (Verbeek, pers .  comm.) 

; Not a l l  nests  h a d  helpers  from year t o  year ,  probably 

because a l l  the previous young d i d  not survive the winter.  
L $. 

From banding information and nes t  s i t e  tenac i ty  I assume t h a t  

year l ings  only help t h e i r  p a r e n t ( s )  in the next year .  Adults 
e 

w i t h  helpers tended t o  have la rge  c lu tches ,  more n e s t l i n g s ,  

and produce more f l e d g l i  ngs per p a i r  t h a n  adu l t s  without 

helpers (Table 1 7 ) .  A s i m i l a r  t r en& e x i s t s  on Mandarte- Is land 

b u t  these t rends a re  s i g n i f i c a n t  only i f  the  Mitlenatch a n d -  

Mandarte Is land d a t a  a re  pooled ( ~ e r b e e k  and But ler ,  - ms.). 
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T a b l e  17.- R e p r o d u c t i v e  s u c c e s s  o f  p a i r s  w i t h  and w i t h o u t  
h e l p e r s  i n  1977 a n d  1978. 

w i t h -  h e l p e r s  w i t h o u t  he1 p e r s  t1 

Number * o f  n e s t s  2 9 3  6 2 2  
6 

Eggs l a i d  25 79 
-z P .  

Mean c l u t c h  s i z e  4.2 3.6 

Mean no. n e s t l i n g s / p a i r  3.5 

Mean no. f l e d g l i n g s / p a i r  2.0 

s i g n i f i c a n t  d i f f e r e n c e  e x i , s t s  ( p <  0.05) between means  
t e s t e d  w i t h  S t u d e n t ' s  t - t e s t  

r )  
L 

On ly  28 n e s t s  had c n t i n u o u s  n e s t l i n g  d a t a  a l t h o u g h  h e l p e r s  % a s s i s t e d  a t  7  o f  34 e s t s .  

3 O n l y  f i r s t  c l u t c h e s  were cons idered :  and  o n l y  t h o s e  n e s t s  
whose eggs were  n o t  abandoned. 
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1 2 .  Nes t ing  synchrony /- - - 
The prolonged i n i t i a t i o n  d a t e s  o f  egg l a y i n g  ( F i g u r e  10)  

/ 

r e s u l t e d  i n  pronounced asynchrony i n  t h e  n e s t i n g  s t a g e s  ' " 

between p a i r s  o f  c r o  6 .  No more than  3 f emales  e v e r  began 
. "r 

l a y i n g  on t h e  same day i n  1977-78.' .Yam-Tov (1975)  has  

s u g g e s t e d  t h a t  s y n c h r o n i z a t i o n  i n  n e s t i n g  Car r ign  Crows 

reduced t h g  deg ree  o f  c a n n i b a l i z a t i o n  of eggs and c h i c k s .  He 
=2 

showed t h a t  n e s t s  t h a t  were clumped tended t o  be more 

s y ~ c h r o ~ i z e d  t h a n  d i s p e r s e d '  n e s t s .  I t  would b e  e x p e c t e d  t h a t  

because  of  asynchronous  egg 1-aying 'and  t h e  f a c t  t h a t  n e s t s  

were b u i l t  c l o s e  t o g e t h e r  t h a t  t h e  f l e d g l i n g  s u c c e s s  of  t h e  

Northwestern Crow would be lower than  - f o r  t h e  Car r ion  Crow. 

However, f l e d g i n g  s u c c e s s  o f  t h e  2 spp.  does no t  d i f f e r  g r e a t l y .  

Both s p e c i e s  of  crows ' lay 4 t o  5 eggs (Goodwin 1976).  The 

' f l e d g i n g  s u c c e s s  (number o f  young t h a t  f l e d g e d  from ha tched  

e g g s )  i n  t h e  c o n t r o l  of  ~ o r n - ~ o v i s  (1974) s t u d y  was 58% v e r s u s  
4 

a  mean o f  48.6% (35 .3%-58.1%) i n  my s t u d y .  The two c l o s e s t  

n e s t s  i n  my s t u d y  were With in  4m o f  each o t h e r  and y e t  t h e  
. , 

f i r s t  eggs i n  t h e s e  two n e s t s  were l a i d  2Q days apa \ r t .  

Asynchrony i n  t h e  Nor thwestern  Crow i s  prob9bly  a  r e s u l t  "af t h e  . 

a b i l i t y  t o  e s t a b l i s h  a  t e r r i t o r y .  Those crows t h a t  n e s t e d  in . *. 

t-he same t e r r i t o r y  between 1977 and 1978 were more s y n c h r o n i z e d  ,. 
. , '  

i n  egg l a y i n g  than  t h e  crows t h a t  e s t a b l i s h e d  hew t e r r i t o r i e s .  

( 1  assume t h a t  i f  t h e  t e r r i t o r i a l  boundar i e s  changed l i t t l e  
'a 

between y e a r s  then  t h e  same p a i r  occupied  'tha.t t e r r i t o r y  . . 

because  2 a d u l t s  banded a s  n e s t l f n g s  p r i o r  t o  t h i s  s t u d y  have 

always occup ied  t h e  same t e r r i t o r y ) .  The mean o f  t h e  range  
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o f  egg i n i f i a t i o n  d a t e s  i n  n e s t s  b u i l t  i n  t h e  same t e r r i t o r y  

between 1977 and 1978 was 1.6 days ( N  = 5 )  and 6.4 days ( N  = 
2 

5 )  i -n  n e w l y  e s t a b l i s h e d  t e r r i t o r i e s .  T h i s  may be a  r e s u l t  o f  

h i g h e r  m e t a b o l i c  c o s t s  . r e q u i r e d  t o  e s t a b l i s h  a  new t e r r i t o r y .  l- 
The h i g h e r  deg ree  o f .  e  g  and c h i c k  l o s s  i n  n e s t s  l o c a t e d  t 

g r e a t e r  ' t han  50m f r o m  t h e  beach .is probab- ly  a  r e s u l t  o f  
0 

r e d u c e d  f e e d i n g  r a t e s  due t o  t h e  i n c r e a s e d  f l y i n g  d i s t a n c e  . 
- 8  

between t h e  n e s t s  and t h e  f o o d  s u p p l y ,  a l t h o u g h '  i n e x p e r i e n c e  
1 

I '  
may a l s o  b,,e i n v o l v e d .  Females f r o m  2 n e s t s  w i t h i n  50. o f  t h e  

. 'beach and m e  n e s t  g r e a t e r  t h a n  50m f r o m  t h e ' b e a c h  were 

' i ' n c u b a t i n g  5 t o  7  -day o l d  eggs on 11 and i 2  May 1978. Over  

' t h i s  p e r i o d  t h e 2 e a t h e r  was w e t  and w indy .   he fema les  a t  x 
' t h e  two  beach n e s t s  were , "on  average ,  88.9% a t t e n t i v e  ' t o  

t h e i r  eggs and s p e n t  an ave rage  o f  6.9 mi'ns. o f f  t h e  n e s t  i n  

10 s h i f t s  ( N  = 626 m i n s . ) .  T h e - f e m a l e  f r b m  t h e  i n l a n d  n e s t  

was 59.4% a t t e n t i v e  and s p e n t  anaave rage  o f  27.2 m ins .  o f f  
* 5 

t h e  n e s t  i n  12 ' s h i f t s  ( N  = 802 mins .  1. U n f o r t u n a t e l y  t h e  

number o f  t i m e s  t h a t , t h e  f e m a l e  was f e d  by  t h e  ma le  f rom t h e  
i 

d i s t a n t l y  l o c a t e d  n e s t  c o u l d  n o t  be made b u t . 1  presume t h a t  
tr 

she was fee ,d ing  h e r s e l f  more t h a n  t h e  f ema les  n e a r  t h e  beach. 

Casual  o b s e r v a t i o n  o f  o t h e r  s i m i l i g r l y  l o c a t e d  n e s t s  showed a 
r - 

. s i m i  l a r  t r e n d .  



13. N e s t i n g  d i s p e r s i o n  

G e n e r a l l y  i t  has been c o n c l u d e d  t h a t  n e s t i n g  d i s p e r s i o n  

and f e e d i n g  d i s p e r s i o n  .are i n f l u e n c e d  by  abundance o f  f o o d  

and p r e d a t o r  avo idance  (Crook  1965.. Lack 1968) .  Verbeek (1973 )  

t h e o r i z e d  t h a t  communal and c o l o n i a l  b r e e d i n g  i n  c o r v i d s  was 

a method o f  exploiting a  - l e s s  abundant  o r  a  more abundan t  b u t  

p a t c h y  f o o d  s u p p l y ,  r e s p e c $ i v e l y .   he food o f  t h e  N o r t h w e s t e r n  
.*A 

Crow comes m o s t l y  f r o m  t h e  %each ( T a b m 9 ) ' .  The - i n t e r t i d a l  M 

0 

f o o d  i & c g o s t  abundant  i n  June and appears  t o  be . . , 

somewhat honogenoi)~ i n  i t s - s p a t i a l  d i k t r i b u t i o n .  F o r  example,  
4 

w h i l e  I kxamined  t h e  abundance o f  o rgan isms i n  t h e  beach 
1 
3 

q u a d r a n t s  each L e e k  I n o t i c e d  a  c o n s i s t e n c y  i n  t h e i r  numbers 
7 

' k 

between 'quadran ts  w i t h i n  t h e  same h a b i t a t .  There  was no 

a p p a r e n t  c l u m p i n g  o f  o rgan isms w i  t h i n  a ' ;g iven h a b i t a t .  Al,so, 

I have shown t h a t  some c rows f e e d  on t h e  same s t r e t c h  o f  

beach  mos t  t i m e s .  B o t h  o f  t h e s e  p o i n t s ,  a l t h o u g h  somewhat 

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

v a r i a b i l i t y  i n  numbers oT i n d i y i d u a l s .  

The t i d e  c o n t r o l s  t h e  c r o w s '  a c c e s s i b i l i t y  t o  t h e  food 

on t h e  beach. Thus, k e l p  c r a b s  ( P u g e t t i a  sp . )  w h i c h  l i v e  i n  
1 

t h e  l o w e r  i n t e r t i d a l  w i l l  be a v a i l a b l e  l e s s  o f t e n  t h a n  "shore 

c r a b s  (Hemigrapsus sp . )  on t h e  uppe r  beach b e c a u s e - t h e  uppe r  

beach i s  exposed by t i d e s  more o f t e n .  Sd, i n  e f f e c t ,  any 
, , 

g i v e n  s p e c i e s  whose numbers f l u c t u a t e  l i t t l e  f r o m  season t o  

season a r e  a v a i l a b l e  i n  a  proportion e q w l  ts tke m t  of 

t i n e  i t  i s  exposed by t h e  t i d e .  An o rgan i sm t h a t  has seasona l  

f l u c t u a t i o n s  i n  abundance w i l l  a l s o  be a v a i l a b l e  i n  a  
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, p r o p o r t i o n  e q u a l  t o  t h e  amount o f  t i d a l  exposu re  b u t  i t  has 

seasona l  c o n s t r a i n t s  t oo .  The p i c t u r e  g e t s  c o m p l i c a t e d ,  

indeed,  when one compares t h e  many p o s s i b l e  c o m b i n a t i o n s  o f  

seasona l  and t i d a l  r y t h y m s  o f  i n t e r t i d a l  f o o d  a v a i l a b i l i t y  t o  

t h e  crows. 

F i s h e r  (1954 )  s u g g e s ' t ~ d  t h a t  c o l o n i a l  i t y  enhanced 
# 

e f f i c i e n c y  i n  e x p l o i t i n g  an' u n e v e n l y  d i s t r i b u t e d  f o o d  s u p p l y .  

S e v e r a l  s t u d i e s  (Ho rn  1968, Hunt  and Hunt  1976, and o t h e r s )  

have shown t h a t  c o l o n i a l  n e s t i n g  b b d s  g a i n  i n f o r m a t i ' o n  f r o m  

each o t h e r  on t h e  whereabouts  o f  l o c a l l y  abundant  f o o d .  

Because t h e  beac,b f o o d  o f  t h e  ~ o r t h w e s t e r n  Crow p r o b a b l y  shows 
3. - P o n l y  m i n o r  spatla) f l u c t u a t i o n s  t h e  o n l y  advan tage  o f  c o l o n i a l  

b 

n e s t i n g  i s  on a  t e m p o r a l  l e v e l .  T h a t  i s ,  t h e . b e h a v i o u r  o f  

n e s t i n g  n e i g h b o u r s  i n d i c a t e s  when t h e  t i d e  i s  l ow .  B u t  s u r e l y  

a  crow t h a t  n e s t s  w i t h i n  250111 of  t h e  beach knows when t h e  t i d e  

4s l o w  and does n o t  need c l u e s  f r o m  i t s  n e i g h b o u r .  I s u g g e s t  - 
t h a t  t h e  a p p a r e n t  c o l o n i a l i t y  i n  t h e  N o r t h w e s t e r n  Crow on 

M i t l e n a t c h  I s l a n d - m a y  be an a r t i f a c t  c r e a t e d  by t h e  n a t u r e  o f  

t h e  a v a i l a b i l i t y  o f  t h e  food  s u p p l y .  The b i r d s  a r e  s i m p l y  

t r y i n g  t o  n e s t  p s  c l o s e  t o  t h e  f o o d  sou rce  as p o s s i b l e .  Brown 

(1964 )  s t a t e d  t h a t  t e r r i t o r i a l i t y  i n  b i r d s  w i l l  o c c u r  when t h e  

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

be -at p r e d i c t a b l e  i n  I t s  l o c a t i o n  and abyndant  f o r  t h e  
- - > 

length"  o f  t h e  n e s t i n g  season. When t h i s  does n o t  o c c u r  b i r d s  
7 

g e n e r a l l y  e x p l o i t  t h e  r e s o u r c e  c o m m u n a l l y ~ o r  c o l o n i a l l y  (Brown 

1974,  Verbeek 1973) . .  - I f  h y p o t h e t i c a l l y  t h e  t i d e  was a lways  

l o w  I w o u l d  p r e d i c t  t h a t  t h e  n e s t i n g  d i s p e r s i o n  o f  t h e  crows 
2 

wou ld  n o t  change g r e a t l y .  I n s t e a d ,  t h e  beach wou ld  become a 



e x c l u s i v e  t e r r i t o r y  of t h e  pairs t h a t  n e s t e d  a d j a c e n t  t o  i t .  

Brown (1974) a7nd Verbeek (1973)  s u g g e s t e d  t h a t  a s  food 

r e s o u r c e s  became 1  e s s  p r e d i c t a b l e  an e x c l u s i v e  t e r r i t o r y  would 

u n l i k e l y  supply  t h e  needs of  t h e  p a j r .  T h i s  would f a v o u r  t h e  

e v o l u t i o n  o f - c o l o n i a l i t y  o r  communial i ty .  From t h e  c l a s s i c  

a l l - p u r p o s e  t e r r i  t o r y  Brown (1974) e n v i s a g e s  a  co . lonia l  r o u t e  

d e p i c t e d  by smaf 1  n e s t i n g  t e r r i t o r i e s - ' a n d  a  l a r g e  h.ome range  

where f l o c k s  of u p  t o  100 b i r d s  " r o l l "  o v e r  t h e  l a n d s c a p e  

s e a r c h i n g  f o r  food.  The r e s i d e n t  p a i r s  o n l y  de fend  t h e  
I 

v i c i n i t y  of t h e  n e s t  such a s  i n  Pinon J a y s  (Gymnorhinus 

cyanocepha lus ) .  A n  a1 t e r n a t e  commu r o u t e  i n v o l v e s  t h e  ' 

i n c o r p o r a t i o n  o f  nonbreeding  " h e l p e r  i n t o  t h e  b r e e d i n g  

e f f o r t  and main tenance  of e x c l - u s i v e  t e r r i t o r i e s .  T h i s  

c u l m i n a t e s  w i t h  t h e  Mexican J a y  (Aphelocoma u l  trama'rina-) i n  

which u p  t o  11 h e l p e r s  a r e  invo lved  i n  t he  b r e e d i n g  e f f o r t  of  

one pa f  r .  Verbeek (1973)  d e s c r i b e d  t h e  ' e v o l u t i o n  of -3' 

c o l o n i a l i t y  a s  a  f u n c t i o n  of abundan t ,  b u t  pa t chy  food 

r e s o u r c e s ,  and c o & u n i a l i t y  a  r e s u l t  o f  l e s s  abundant  food. 

The major  food r e s o u r c e  of t h e  Nor thwestern  Crow i s  on t h e  

beach ( T a b l e  1 1 ) .  The food a v a i l a b i  l i t y  t h e r e  f l u c t u a t e s  

between r i c h  and l e a n  p e r i o d s  w i t h  t h e  ebbing  and f l o o d i n g  o f  

t h e  t i d e s .  ' ~ c c o r d i n g  t o  Verbeek (1973) t h e  n a t u r e  of  t h i s  

r e s o u r c e  would f a v o u r  c o m u n f a l f t y .  During h igh  t i d e s  t h e  

beach food ,is u n a v a i l a b l e  MQ #e c~43ws wfy  rn thrmeacbw 

i n v e r t e b r a t e s .  The meadow food a p p e a r s  t o  be f a i r l y  - 
p r e d i c t a b l e  i n  d i s t r i b u t i o n  and abundance o r  t h e  crows would 

n o t  hold an exclu-sivc t e r r i t o r y .  The-refore t h e  i m p o r t a n t  

f a c t o r  i n  t h e  a v a i l a b i l i t y  of  t h e  food s u p p l y  a p p e a r s  t o  be 
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t h e  f l u c t u a t i o n  between r i c h  and lean per iods  of , the  beach , 

food. 
'L 

The Northwestern Crow appears  t o  fol low both rou t e s  of 

c o l o n i a l i  t y  and s o c i a l i t y  (Brown 1974)  i f  c o l o n i a l i  t y  i s  

def ined only by i n t e r n e s t  distances-. However, I s e e  t he  

b e f i n i t i o n  of c o l o n i a l i  t y  to  i nco rpo ra t e  both i n t e r n e s t  

d i s t a n c e  and t h e  b e n e f i t s  i t  a cc rues .8  I have argued e a r l i e r  

t h a t  t h e  Northwestern Crow probably be i t s  l i t t l e  from i t s  v 

> 

colsonia l i , ty  and I f e e l  i t  has followed t h e  r o u t e  t o  

communiality, 



A P P E N D I X  1 - Colour band l combins t ionr  of crows on M l t l e n a t c h  
I s l a n d  f rom 1976-78. Band p r e f i x e s  a re  7 0 4 - 1 f n  1977 and 1978.  

Nest lYumber Colour  c o ~ b i n a t i o n  Date banded 

l e f t  whf Bz,  r i g h t  green  18 June  1976 

l e f t  g r e e n / g r e e n  , .  18 J u n e  1975 

l e f t  g r e e n  1 7  June  1976 
- 

r f g h i  green  17  June  1 9 7 6  * 

l e f t  g r e e n ,  r i g h t  green  1 7  J u n e  1976 

l e f t  g r e e n ,  r i g h t  whi te  17 June  1976 

l e f t  b l u e ,  r i g h t  green 1 3  3 w e  19% x 

l e f t  g r e e l ,  r i g h t  y e l l o w  1 7  June  1976 - 
L 

Teft yeTlow, r i g h t  g reen  1 7  ~ b n e  1976 

l e f t  g r e e n ,  r i g h t  red  " 17 June  1976 

l e f t  r e d ,  r i g h t  green  1 7  June  1976 

r i g h t  g r e e n / g r e e n  18 June  1976 

1  e f t  g r e e n l r e d  18  June  1976 

l e f t  green, right b l u e  17 June  1976 
right g r e e n r r e d  - 18  June" 1976 
r i g h t  r ed /g reen  1 8  June  %76 

r i g h t  g r e e n /  b lue  18 June  1976 
f e f t  g r e e n f y e l l  ow 18  June  1976 
r i g h t  gr$/yellou 18 June  1976 

r i g h t  y c l  ?owlgreen  18 June 1976 
l e f t  g r e e n f b l u e  18  June 1976 

t f  g h t  r ed#  green  18  June  1976 



Hest &umber Colwr rnmhiwtiwt - 6 e  

4 l e f t  b1 u e / w h i Z t e , r i g h t  

-03515  , 3  June  1977 

l e f t  w h i t e / w h i t e , r i g h t  

-03518 - 3  June  1977 

6 ' l e f t  y e l l o w / b l u e ,  r i g h t  
2 -03506 

I_ 

3 June  1977 
l e f t  y e l t a w / y e l l o w ,  * 

% 8 l e f t  r e d f b l u e ,  r i g h t  L - 
-03509 3  June  1977 

? .  l e f t  r e d / y e l l o w ,  r i g h t '  ' 

-03508 3  June  1 9 7 7  

10 
4 

T e f t  b l u e ,  r i g h t  -03503 3 June  1977 

11 . l e f t  b l u e l r e d ,  r i g h t  
B - -03514 3  ~ u n e " ~ 9 7 7  . 

x. a . 
l e f t  b l u e / b l u e ,  r i g h t  

a 

A -03515 , 3 .  June  1977 . 

12 
" 

l e f t  w h i t e / b t u e ,  r i g h t  

-03516 7 J u n e  1977 
l e f t 4  w h i t e l r e d ,  r i g h t  

-03517 

l e f t  -03501, r i g h t  y e l l o w  

l e f t  -03502, r i g h t  r e d  

l e f t  -03521, r i g h t  b l u e  eft -03522, r i g h t  w h i t e  

l e f t  r e d / r e d ,  rigSlt  -03509 

l e f t  -03525, r i g h t  ye l low/  

yce31ow 

l e f t  -03524 ,  r i g h t  y@&w/ 

bl  ue -. 

terr - m f r ~ ~ m d / - -  - 

y e l l o w  

7  June  1977 

1 June  1977 

1 June  1977 

8 June  1977 

8 June  1977 
b 

3  June  1977 U 

14 June  1977 

14 June  E.977 



Appendix I c o n t ' d .  

Nest Number Co lou r  combina t i on  Date  banded 

l e f t  w h i t e ,  r i g h t  -03504 3  J u n e  1977 

l e f t  y e l l o w j r e d ,  r i g h t  

-03505 3  June 1977 

l e f t  y e l l o w ,  r i g h t  -03519 7  June 1977 

l e f t  r e d ,  r i g h t  -03520 7  J u n e  1977 

l e f t  r e d / w h i t e ,  r i g h t  -03511 3  J u n e  1977 k 
l e f t  b l u e / y e l  low, r i g h t  - 

-03512 3 J u n e  1977 

r i g h t  r e d / b l u e  1 5  June 1977 

r i g h t  r e d / r e d  1 5  J u n e  1977 

left -03528, r t g h t  b l u e /  

b l u e  2  J u l y  1977 

l e f t  - 0 3 5 2 8 , y i g h t  b l u e /  

ye1  low 2 J u l y  1977 

l e f t  -03- r i g h t  b l u e  
\ 

- r e d  11 J u l y  1977 ' 

l e f t  -03531 ,  r i g h t  b l u e /  

w h i t e  11 J u l y  1977 



Appendix I c o n t ' d .  94 

Nest M u m k r  Co lou r  combina t i on  Date  banded 

12  ' l e f t  ye l l ow/ -03532  4 J u n e  1978  
1 4  r i g h t  redb-03533  8 J u n e  1978  

r i g h t  b lue / -03534  8  J u n e  1978  

r i g h t  - 03536 / r ed  8 J u n e  1978  

1 6  - - 1  e f t  ye1  low/-03538,  

r i g h t  r e d  25 J u n e  1978  

1  e f t  b l  ue/03535 25 J u n e  1978  

l e f t  r ed /03539 ,  r i g h t  r e d  3  J u l y  1978  

l e f t  b l u e / 0 3 5 4 0 ,  r i g h t '  r e d  3  J u l y  1978 

l e f t  - 03546 /ye l  low,  r i g h t  

red 3 J u l y  1978  . . 
l e f t  - 0 3 5 4 7 / r e d ,  r i g h t  

r e d  3  ' J u ly  1978 

l e f t  - 0 3 5 4 8 / b l u e ,  r i g h t  

r e d  3 J u l y  1978  f 

r i g h t  ye1  low/03549 3  J u l y  1 9 7 8  

l e f t  r e d ,  r i g h t  r e d /  

-03550 3 J u l y  1978 

l e f t  r e d ,  r i g h t  b l u e /  

-03551 3  J u l y  1978  



Appendix II - Parasrites found i n  ~ o r t h w e s t e r n  Crow n e s t s .  
* - From t h e  l a s t  week of April t o  14 May 1977 14 f l e a s  were 

c o l l e c t e d  from severa l  crow n e s t s  t h a t -  had been t n  use + n  
., 

1976. G.P. Holland ( p e r s .  comm.) i d e n t i f i e d  t h e  f l e a s  a s  "... 
c l o s e  ( t 6 ) ,  i'f not i d e n t i c a l  t o  Ceratophyllus n i g e r  Fox ..." 
b u t  he s a i d  t h a t  a l l  o'f t h e  7 females h a d  i nc i sed  <ternurns VII 

where t h i s  s t r u c t u r e  i s  o r d i n a r i l y  e n t i r e .  This i s  gene ra l ly  

considered a "s imple  v a r i a t i o n u  within  t h e  s p e c i e s ,  

o one the less 5. n i g e r  i s  endemic i n  western North America 
.. 

occur ing on many s p e c i e s  of b i r d s ,  e s p e c i a l l y  ~ a s s e r i f o r n e s ,  

b u t  t h i s  i s  t he  f i r s t  record from crows. A t r u e  crow f l e a  

(5. r o s s f t t e n s i s  swansoni- Liu)  has been found on -- Asio o tus  

a n d  Corvus brachyrhynchos (Holland 1954). This f l e a  i s  t h e  

New World equ iva l en t  of C.1. r o s s i t t e n s i s  Dampf which occurs 

on Corvus co rn ix ,  - C. corone, and Asio o tus  i n  Europe. C. 

r o s s i  t t e n s i s  formerly swansoni) has n o t  been' recorded in  B . C .  

a l though i t  has been found in  Montana ( J e l l i s o n  and Good 1942). 
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