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i 
ABSTRACT 

The l a t e s p r i n g and slimmer d i e t of blue grouse on lowland 
breeding ranges on Vancouver I s l a n d was determined by examination 
of the contents of 875 crops taken from b i r d s c o l l e c t e d on 3 
study areas i n the years 1950 through 1952 and 1957 through 1966. 

The s p r i n g and e a r l y summer d i e t of males was mostly 
c o n i f e r needles, w h i l e a d u l t females ate mainly l e a f m a t e r i a l 
and flowers during the same p e r i o d . The food of c h i c k s was 
mainly i n v e r t e b r a t e s u n t i l the b i r d s reached the age of 
approximately three weeks, a t which time p l a n t m a t e r i a l formed 
the g r e a t e r p o r t i o n of the d i e t . In l a t e summer the d i e t of 
both a d u l t and j u v e n i l e grouse was p r i m a r i l y f r u i t s and seeds 
of t r a i l i n g b l a c k b e r r y , s a l a l , huckleberry, and other p l a n t s . 

S e l e c t i o n of p l a n t foods occurred a t the time of o v u l a t i o n 
and moult. As a r e s u l t , the p r o t e i n and mineral content of the 
d i e t was h i g h e s t during periods of g r e a t e s t need. 

No apparent d i f f e r e n c e s i n the s p r i n g d i e t of females 
were found which c o u l d be r e l a t e d to poor e a r l y s u r v i v a l of 
c h i c k s , o r to a delayed hatch i n 1962. 

The v a r i o u s food types were eaten i n s i m i l a r r e l a t i v e 
proportions by a d u l t and y e a r l i n g grouse, and d i f f e r e n c e s 
i n r eproductive performance of these two age c l a s s e s c o u l d 
not be r e l a t e d to the d i e t of the grouse. 

The a l t i t u d i n a l m i g r a t i o n of blue grouse i n l a t e summer and 
autumn does not appear to be r e l a t e d to the a v a i l a b i l i t y or 
c o n d i t i o n of the food supply a t the time of departure of the b i r d s . 
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INTRODUCTION 1 

The o b j e c t i v e s o f t h i s s t u d y a r e t o add t o what i s known 

o f the l a t e s p r i n g and summer f o o d h a b i t s o f b l u e grouse, 

Dendraqapus o b s c u r u s f u l i g i n o s u s (Ridgway) on Vancouver I s l a n d , 

and t o determine t h e i r r e l e v a n c e t o the b i o l o g y and p o p u l a t i o n 

dynamics o f g r o u s e . 

The b l u e grouse has been s t u d i e d on Vancouver I s l a n d from 

1942 t h r o u g h 1944 by Fowle (1960) and by B e n d e l l and h i s 

co-workers from 1950 t h r o u g h 1953 and from 1957 t o the p r e s e n t . 

D u r i n g t h i s p e r i o d t h e r e have been i m p o r t a n t changes i n the 

e c o l o g y o f the r e g i o n under s t u d y and marked changes i n the 

p o p u l a t i o n s o f b l u e grouse ( Z w i c k e l and B e n d e l l , 1967). 

T h i s s t u d y was u n d e r t a k e n t o determine the f o o d h a b i t s o f 

grouse on the d i f f e r e n t s t u d y a r e a s , t o r e l a t e t h e s e t o the 

g e n e r a l e c o l o g y o f the b i r d s , and to,examine them f o r p o s s i b l e 

c o r r e l a t i o n w i t h known changes i n the d e n s i t y and r e p r o d u c t i v e 

s u c c e s s o f the p o p u l a t i o n s . Food h a b i t s were s t u d i e d b y 

e x a m i n a t i o n o f c r o p c o n t e n t s . Other d a t a on the b e h a v i o u r and 

p o p u l a t i o n e c o l o g y o f the p o p u l a t i o n s o f b l u e grouse used i n 

t h i s s t u d y a r e m o s t l y from B e n d e l l (1954, 1955a and b ) , Z w i c k e l 

(1965), B e n d e l l and E l l i o t t (1966, 1967) and Z w i c k e l and B e n d e l l 

(1967). The d a t a o b t a i n e d from a n a l y s i s o f c r o p s p e r m i t t e d a 

r e l a t i v e l y i n t e n s i v e s t u d y o f summer f o o d h a b i t s and a comparison 

o f f o o d h a b i t s between grouse from d i f f e r e n t p o p u l a t i o n s . Most 

c r o p s were c o l l e c t e d i n the y e a r s 1957 t h r o u g h 1966; 118 came 

from Lower Quinsam Lake and 543 from M i d d l e Quinsam Lake. 
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A d d i t i o n a l samples were th o s e o f 14S b i r d s from Lower Quinsam 

Lake from 1950 t h r o u g h 1952, and 66 from Comox Burn i n the y e a r s 

1962 t h r o u g h 1966. 

The m i g r a t o r y b e h a v i o u r o f b l u e grouse on Vancouver I s l a n d 

l i m i t s t h e i r p resence on the summer b r e e d i n g ranges t o a p e r i o d 

o f a p p r o x i m a t e l y f o u r months f o r males, s i x months f o r f e m a l e s , 

and t h r e e t o f o u r months f o r c h i c k s . D u r i n g the remainder o f the 

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

mountains (Hoffman, 1956; B e n d e l l and E l l i o t t , 1967). The 

adequacy o f t h e i r f o o d d u r i n g the w i n t e r p e r i o d may i n f l u e n c e 

the performance o f the b i r d s d u r i n g the subsequent b r e e d i n g 

season ( K o s k i m i e s , 1955; Boag, 1963; J e n k i n s e t a l , , 1967), b u t 

t h i s was o u t s i d e the l i m i t s o f the p r e s e n t s t u d y . 

The p o p u l a t i o n o f b l u e grouse a t Lower Quinsam Lake from 

1950 t h r o u g h 1952 was e x t r e m e l y dense, and was s t a b l e ( B e n d e l l , 

1954). By 1957, s t r u c t u r a l changes i n the h a b i t a t had o c c u r r e d 

and the p o p u l a t i o n o f grouse had g r e a t l y d e c r e a s e d ( Z w i c k e l , 1965; 

B e n d e l l and E l l i o t t , 1967). The p o p u l a t i o n s a t M i d d l e Quinsam 

Lake and Comox Burn were r e l a t i v e l y s t a b l e when s t u d i e d ( Z w i c k e l 

and B e n d e l l , 1967), w i t h d e n s i t i e s c o n s i d e r a b l y l o w e r t h a n t h a t 

f o u n d a t Lower Quinsam Lake i n the e a r l y 1950's. There were no 

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

the p o p u l a t i o n s s t u d i e d ( Z w i c k e l and B e n d e l l , 1967). No 

s i g n i f i c a n t d i f f e r e n c e s i n b r o o d s i z e s were f o u n d between a r e a s , 

b u t such d i f f e r e n c e s d i d o c c u r between y e a r s on the s t u d y a r e a s 

( Z w i c k e l and B e n d e l l , 1967; and u n p u b l i s h e d d a t a ) . 
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The s t u d y a r e a s a r e near Campbell R i v e r on the e a s t c o a s t o f 

Vancouver I s l a n d , and a r e d e s c r i b e d e l s e w h e r e ( B e n d e l l , 1954; 

B e n d e l l and E l l i o t t , 1967; Z w i c k e l and B e n d e l l , 1967). A l l a r e a s 

had been c l i m a x f o r e s t w h i c h was l o g g e d and b u r n e d . M i d d l e 

Quinsam Lake and Comox Burn were i n r e l a t i v e l y e a r l y s t a g e s o f 

p l a n t s u c c e s s i o n ( Z w i c k e l , 1965) d u r i n g the p e r i o d when grouse 

were c o l l e c t e d , as was Lower Quinsam Lake from 1950 t h r o u g h 1952 

( B e n d e l l , 1954). A r t i f i c i a l r e p l a n t i n g o f c o n i f e r s a t Lower and 

M i d d l e Quinsam Lakes i n c r e a s e d the i m p o r t a n c e o f c o n i f e r s i n the 

p l a n t cover 1 and h a s t e n e d p l a n t s u c c e s s i o n a l s t a g e s . By 1957, the 

v e g e t a t i o n a t Lower Quinsam Lake had become v e r y dense, due 

l a r g e l y t o t h e growth o f c o n i f e r o u s t r e e s . D u r i n g the s e r a i 

p e r i o d f o l l o w i n g l o g g i n g and b u r n i n g , the numbers o f b l u e grouse, 

b l a c k - t a i l e d deer ( O d o c o i l e u s hemionus c o l u m b i a n u s ) , and b l a c k 

b e a r (Ursus americanus) on an a r e a i n c r e a s e ( Z w i c k e l and B e n d e l l , 

1967), w h i l e mature f o r e s t i s u n s u i t a b l e b r e e d i n g range f o r b l u e 

grouse ( B e n d e l l , 1954). 



MATERIALS AND METHODS 4 

Crops were o b t a i n e d from grouse c o l l e c t e d t h r o u g h o u t the 

summer i n the c o u r s e o f r e s e a r c h on the p o p u l a t i o n dynamics o f 

b l u e grouse, and from those s h o t b y h u n t e r s i n autumn. U s u a l l y , 

an e n t i r e v i s c e r a was removed, wrapped i n c h e e s e c l o t h , and s t o r e d 

i n 10 p er c e n t f o r m a l i n u n t i l e x a m i n a t i o n . C o n t e n t s o f some c r o p s 

were a i r - d r i e d and s t o r e d i n i n d i v i d u a l e n v e l o p e s . A l l grouse 

were i d e n t i f i e d as t o age and sex when the c r o p was removed? the 

d a t e , time and p l a c e o f c o l l e c t i o n was noted, as was the b e h a v i o u r 

o f the grouse a t the time o f c o l l e c t i o n . A t o t a l o f 976 c r o p s 

was c o l l e c t e d from the summer ranges a t Lower and M i d d l e Quinsam 

Lakes and Comox Burn (Table 1 ) . Of t h e s e , 101 were empty and 

were d i s c a r d e d . 

The c o n t e n t s o f each c r o p were s e p a r a t e d i n t o i t e m s and 

i d e n t i f i e d . Where p o s s i b l e , p l a n t s i n the c r o p s v/ere i d e n t i f i e d 

t o s p e c i e s and by p a r t e a t e n , and a n i m a l s t o f a m i l y . P l a n t names 

ar e from Peck (1941) and P r e s t o n (1961), t h o s e o f i n v e r t e b r a t e s 

from B o r r o r and DeLong (1954) and B o r r a d a i l l e ^ t a l . (1961). 

U n i d e n t i f i a b l e p l a n t m a t e r i a l and g r i t were r e c o r d e d s e p a r a t e l y . 

Poods were damp-dried and t h e i r volumes d e t e r m i n e d t o the n e a r e s t 

0.1 c c by w a t e r d i s p l a c e m e n t i n a g r a d u a t e d c y l i n d e r . Volumes 

l e s s t h a n 0.1 c c were r e c o r d e d as "Trace". The d r y w e i g h t o f 

each f o o d i t e m i n c r o p s c o l l e c t e d from 1957 th r o u g h 1966 was 

a l s o t a k e n . To determine t h i s w e i g h t , the m a t e r i a l s were oven-

d r i e d (80°C) t o c o n s t a n t w e i g h t , and weighed t o the n e a r e s t 

m i l l i g r a m . D r y - w e i g h t s a re much more p r e c i s e t h a n v o l u m e t r i c 



T a b l e 1. Number o f c r o p s o f b l u e grouse used i n t h i s s t u d y , 

b y month o f c o l l e c t i o n . 

Month March A p r i l May June J u l y Aug Sept T o t a l 

1957 through 1966 
ma l e s * 4 22 80 37 22 4 169 

Lower and M i d d l e 
females 10 45 33 32 45 50 215 

Quinsam Lakes, 
c h i c k s 22 91 118 112 343 

and Comox Burn 

19 50 t h r o u g h 19 52 
m a l e s * 1 15 9 4 29 

Lower Quinsam 
females 1 11 8 14 2 36 

Lake 
c h i c k s 17 44 22 83 

p 

Grand t o t a l 875 

* males and fe m a l e s i n c l u d e a l l b i r d s o f a p p r o x i m a t e l y one y e a r o f 

age and o l d e r , c h i c k s a r e a l l b i r d s l e s s t h a n 4 months o l d (both sexes) 
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measurements (Watson, 1964). T h i s i s i m p o r t a n t when c o n s i d e r i n g 

the f o o d o f c h i c k s , w h i c h o f t e n consume s m a l l q u a n t i t i e s o f a 

number o f f o o d i t e m s . Dry w e i g h t s were n o t o b t a i n e d f o r c o n t e n t s 

o f c r o p s c o l l e c t e d from 1950 t h r o u g h 1952. A l l items were 

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

f o l l o w s ; c o n i f e r n e e d l e s , b r o a d - l e a f m a t e r i a l , f l o w e r s , f r u i t s 

and seeds, and a n i m a l m a t t e r . B r o a d - l e a f m a t e r i a l i n c l u d e d a l l 

l e a v e s e x c e p t those o f c o n i f e r s . 

A l l d a t a were r e c o r d e d on i n d i v i d u a l c r o p a n a l y s i s f orms. 

The a g g r e g a t e p e r c e n t a g e method o f M a r t i n e t a l . (1946) was used 

i n t a b u l a t i o n o f per c e n t volume and per c e n t w e i g h t . Frequency 

o f o c c u r r e n c e was a l s o d e t e r m i n e d , as i t o f t e n p r e s e n t s a more 

a c c u r a t e measure o f what i s e a t e n t h a n v o l u m e t r i c d a t a 

( G i l f i l l a n and Bezdek, 1944). 

The r e l a t i v e abundance o f f o o d s p e c i e s was measured i n the 

f i e l d t o determine the r e l a t i o n s h i p between what was a v a i l a b l e 

and what was e a t e n . Data on p l a n t abundance were o b t a i n e d 

from Lower Quinsam Lake i n 1952 and 1957, and from M i d d l e 

Quinsam Lake i n 1960 and 1966. The amount o f ground c o v e r e d 

b y p l a n t s p e c i e s and t h e i r f r e q u e n c y o f o c c u r r e n c e on the summer 

range were d e t e r m i n e d from l i n e i n t e r c e p t s and q u a d r a t s 

( B e n d e l l , 1954; E l l i o t t , 1966; and u n p u b l i s h e d d a t a ) . 

The r e l a t i v e abundance o f common i n v e r t e b r a t e s was 

d e t e r m i n e d by two s a m p l i n g methods. Between May 25 and J u l y 5, 

1958, i n v e r t e b r a t e s were sampled a t M i d d l e Quinsam Lake. A l l 

i n v e r t e b r a t e s o b s e r v e d w i t h i n a s t r i p o f ground and on the 
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v e g e t a t i o n t o a h e i g h t o f one f o o t above the ground were 

c o l l e c t e d ( S t i v e n , 1961). D u r i n g 1962, i n v e r t e b r a t e s were 

sampled i n l a t e J u l y a t M i d d l e Quinsam Lake and Comox Burn 

w i t h an i n s e c t sweep n e t a t s i t e s a t w h i c h broods o f grouse 

had been o b s e r v e d . Sweeps were made c l o s e t o the s u r f a c e o f 

the ground f o r a d i s t a n c e o f a p p r o x i m a t e l y 100 f e e t i n each o f 

the f o u r c a r d i n a l d i r e c t i o n s from the approximate c e n t e r o f the 

b r o o d l o c a t i o n ( F . C . Z w i c k e l , p e r s o n a l c o m m u n i c a t i o n ) . The 

f r e q u e n c y o f o c c u r r e n c e o f the groups o f i n v e r t e b r a t e s was 

c a l c u l a t e d as a per c e n t a g e o f the t o t a l number o f samples t a k e n . 
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RESULTS 

Types o f f o o d e a t e n on the summer range 

Crop c o n t e n t s o f grouse c o l l e c t e d on a l l a r e a s from 1957 

t h r o u g h 1966 were combined t o determine the g e n e r a l f o o d h a b i t s 

o f b l u e grouse on t h e i r l o w l a n d b r e e d i n g ranges on Vancouver 

I s l a n d . 

A d u l t males 

The f o o d o f males from the time o f t h e i r a r r i v a l on the 

summer range t o about the m i d d l e o f June was p r e d o m i n a n t l y 

c o n i f e r n e e d l e s ( F i g . 1 ) . There was a r a p i d s h i f t i n d i e t from 

n e e d l e s t o f r u i t s i n the month o f June. The amount o f l e a f 

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

n e e d l e s formed the b u l k o f t h e d i e t d u r i n g the b r e e d i n g s e a s o n . 

A f t e r June, f r u i t s r a p i d l y became the main f o o d and remained so 

f o r the r e s t o f the summer. F l o w e r s were e a t e n i n g r e a t e s t 

q u a n t i t y d u r i n g June, J u l y and e a r l y A u g u s t . A n i m a l f o o d was 

t a k e n i n f r e q u e n t l y and i n v e r y s m a l l amounts. 

A d u l t f e m a l e s 

A s t r i k i n g d i f f e r e n c e between males and females was the 

p r e f e r e n c e shown by hens f o r e a r l y s p r i n g l e a v e s ( F i g . 2 ) . 

L e a f m a t e r i a l formed 55 per c e n t o f the d i e t o f f e m a l e s d u r i n g 

A p r i l , May and e a r l y June, compared v / i t h 24.5 p e r c e n t o f the 

f o o d o f males d u r i n g the same p e r i o d . A g r a d u a l t r a n s i t i o n 

from n e e d l e s t o o t h e r m a t e r i a l s o c c u r r e d i n the d i e t o f females 

from A p r i l t o about the end o f June ( F i g . 2 ) . The amount o f 

f r u i t s and seeds i n the d i e t o f the hens i n c r e a s e d r a p i d l y 
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F I G U R E 1 

D i e t o f a d u l t males, March t h r o u g h August, 

1957 t h r o u g h 1966. 



(4 ) (10) (12) (39) (33) (28) (II) (14) (9) (5) (4) 

(Sample size) 

I April I May I June I July I 
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F I G U R E 2 

Diet of adult females, A p r i l through 

September, 1957 through 1966. 



(7) (3) (20) (20) (18) (13) (14) (13) (19) (30) (3) (55) 

(Sample s i z e ) 

l Apr i l I May I June I July i August I 



d u r i n g June and J u l y , r e p l a c e d l e a v e s , and formed the b u l k o f 

t h e i r f o o d from t h e n u n t i l September when t h e y l e f t the summer 

range. Hens appeared t o e a t more f l o w e r s and f r u i t s t h a n males, 

b u t l i k e them, consumed o n l y a s m a l l amount o f a n i m a l m a t e r i a l . 

C h i c k s 

B l u e grouse c h i c k s , l i k e the young o f most t e t r a o n i d s , f e e d 

l a r g e l y on i n v e r t e b r a t e s d u r i n g t h e i r e a r l y l i f e ( F i g . 3 ) . 

Z w i c k e l (1965) g i v e s the peak o f h a t c h f o r b l u e grouse on 

Vancouver I s l a n d as o c c u r r i n g between June 11 and J u l y 1. 

I n t h e i r f i r s t two weeks a f t e r h a t c h i n g , t h e d i e t o f c h i c k s 

c o n t a i n e d o v e r 75 per c e n t a n i m a l f o o d ( F i g . 4 ) . Some p l a n t 

f o o d was t a k e n b y c h i c k s i n June, and by J u l y ( F i g . 3) o r when 

the c h i c k s v/ere a p p r o x i m a t e l y 20 days o f age ( F i g . 4 ) , 

v e g e t a t i o n made up more t h a n h a l f t h e i r d i e t . By l a t e J u l y , 

c h i c k s a t e v i r t u a l l y the same k i n d s and r e l a t i v e amounts o f 

f o o d as the a d u l t s , w i t h perhaps a l a r g e r amount o f l e a f 

m a t e r i a l . T h i s agrees w i t h the f i n d i n g s o f Beer (1943). 

Only s m a l l amounts o f c o n i f e r n e e d l e s were consumed by c h i c k s , 

and t h e s e were e a t e n d u r i n g the l a t e summer. 

Main foods e a t e n b y a d u l t s and young 

The main k i n d s o f f o o d consumed by grouse on the snmmer 

range a r e shown i n Table 2. These s p e c i e s made up more th a n 

80 per c e n t o f the f o o d e a t e n by a l l g r o u s e . The remainder 

o f the f o o d came from a minimum o f 38 s p e c i e s o f p l a n t s . 

U n i d e n t i f i a b l e m a t e r i a l c o n s t i t u t e d l e s s t h a n 1.5 per c e n t o f 

the t o t a l c r o p c o n t e n t s , and was l a r g e l y l e a f f r a g m e n t s . Thus 



F I G U R E 3 

D i e t o f c h i c k s , June t h r o u g h Septembe 

1957 t h r o u g h 1966. 



100 

80 -

xz 
CT 

Q) 

5 

>» 
O 
0 S 

60 

40 -

20 -

T i i r i r 
(3) (6) (13) (12) (17) (25) (29) (24) (26) (44) (19) (60) (33) (26) 

(Sample size) 

June i July I August i 



F I G U R E 4 

Amount of animal material i n the d i e t 

of chicks. 



100 - i 

8 0 ~ 

0) 

o 
E 

6 0 -

o 
E 
< 4 0 

0*> 

2 0 -

I - 3 

T 
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Q % dry weight 

4 J 5 1 
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Age in days 
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T a b l e 2. Main k i n d s o f foods i n the summer d i e t o f b l u e 
* 

grouse, 1957 t h r o u g h 1966 . 

Food 
males 
( 1 6 9 ) * * 

it -•- -

%rtt. % f . O . " ' 

f e m a l e s 
(215) 

%wt. % f . o . 

c h i c k s 
(343) 

°/cWt. % f . o . 

Pseudotsuqa 
n e e d l e s 

44.0 55 17.0 23 - -

S a l i x 
l e a v e s 

7.1 23 11.3 29 1.0 7 

P t e r i d i u m 
f r o n d s 

6.6 19 6.5 28 8.0 27 

G a u l t h e r i a 
l e a v e s 

1.3 9 2.6 13 - -
T r i f o l i u m 
l e a v e s 

0.5 6 2.6 10 3.0 8 

H v p o c h a e r i s 
f l o w e r s 

5.3 25 8.5 41 18.5 44 

Rubus 
f r u i t s 

11.6 11 10.7 24 15.5 29 

G a u l t h e r i a 
f r u i t s 

10.0 22 13.3 31 15.5 36 

V a c c i n i u m 
f r u i t s 

0.3 8 5.3 17 5.0 24 

A n i m a l m a t t e r 0.2 7 0.5 13 22.5 59 

* c a l c u l a t e d as the a v e r a g e s from w e e k l y v a l u e s 

** sample s i z e 

*** f r e q u e n c y o f o c c u r r e n c e 
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a s m a l l number o f f o o d s p e c i e s can be c o n s i d e r e d the s t a p l e o f 

the summer d i e t o f b l u e grouse on Vancouver I s l a n d . T h i s i s 

s i m i l a r t o t h e f i n d i n g s o f Korschgen (1966) on the f o o d o f 

r u f f e d grouse (Bonasa u m b e l l u s ) . 

C o n i f e j : n e e d l e s 

Needles o f Douglas f i r (Pseudotsu^a m e n z i e s i i ) c o m p r i s e d 

a p p r o x i m a t e l y 80 per c e n t (by w e i g h t ) o f the c o n i f e r m a t e r i a l 

e a t e n by a d u l t males and f e r a l e s . i n o r d e r o f i m p o r t a n c e , t h e 

remainder was; n e e d l e s o f Western hemlock (Tsuga h e t e r o p h y 1 1 a ) , 

S i t k a s p r u c e ( P i c e a s i t c h e n s i s ) , and p i n e (Pinus c o n t o r t a and 

_P. m o n t i c o l a ) , and a few seeds o f Douglas f i r and p i n e . Other 

a u t h o r s have r e p o r t e d the importance o f Douglas f i r as f o o d o f 

b l u e grouse (Beer, 1943? S t e w a r t , 1944). Needles o f mountain 

hemlock (Tsuga m e r t e n s i a n a ) were the most i m p o r t a n t f o o d o f 

grouse on the w i n t e r range on Vancouver I s l a n d ( K i n g , i n 

p r e p a r a t i o n ) . These b i r d s p r o b a b l y were from the summer ranges 

a t Lower and M i d d l e Quinsam Lakes, so i n the s p r i n g grouse 

w h i c h had descended t o the summer range must have changed t h e i r 

d i e t from hemlock n e e d l e s t o tho s e o f Douglas f i r . 

The importance o f d i f f e r e n t s p e c i e s o f c o n i f e r s i n the 

d i e t o f b l u e grouse -p.r.ies o v e r the range o f the grouse ( E a i l e y , 

1927; Beer, 1943; S t e w a r t , 1944; Hoffman, 1956; Boag, 1963). 

B l u e grouse can a p p a r e n t l y use n e e d l e s o f Pseudotsuga, Tsuga, 

P i c e a , P i n u s , A b i e s , and Lajri_x as s t a p l e s i n t h e i r d i e t . 

The q u a n t i t y o f n e e d l e s e a t e n b y grouse from J u l y t o 

September was s m a l l ( F i g . 5 ) . I n a d u l t s , the f r e q u e n c y o f 



F I G U R E 5 

N e e d l e s i n t h e d i e t o f a d u l t m a l e s 

a n d a d u l t f e m a l e s ( b ) , b y a r e a o f 

c o l l e c t i o n . 



100 

75 H 
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S 
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* 50 H 
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a» 
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Lower Quinsam Lake 1 9 5 0 - 1952 (by volume) 

b) Adult females 
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o c c u r r e n c e o f n e e d l e s ( f o r two week p e r i o d s ) ranged from 15 

t o 35 per c e n t ( F i g s . 6 and 7) from J u l y u n t i l a l t i t u d i n a l 

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

c e n t (by w e i g h t ) o f the t o t a l f o o d d u r i n g t h a t t i m e . Thus, 

n e e d l e s were t a k e n i n f r e q u e n t l y and i n s m a l l amounts d u r i n g 

the l a t t e r p a r t o f the summer. 

A r e t u r n t o the w i n t e r d i e t has been r e p o r t e d b y v a r i o u s 

a u t h o r s t o o c c u r a t d i f f e r e n t d a t e s . No i n d i c a t i o n o f a 

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

grouse c o l l e c t e d on summer range as l a t e as September 17. 

Less t h a n t h r e e per c e n t o f the t o t a l amount o f f o o d e a t e n b y 

hens o r c h i c k s d u r i n g the f i r s t h a l f of.September was c o n i f e r 

n e e d l e s . No a d u l t males remained on the summer range a t t h i s 

t i m e . The t r a n s i t i o n t o w i n t e r d i e t , a t l e a s t f o r hens and 

c h i c k s , must t h e r e f o r e o c c u r some time a f t e r mid-September on 

Vancouver I s l a n d , when the b i r d s a r e on the w i n t e r r a n g e . T h i s 

agrees w i t h the f i n d i n g s o f Beer (1943) and S t e w a r t (1944). I t 

i s l a t e r t h a n the time o f change from summer t o w i n t e r d i e t 

r e p o r t e d by M a r s h a l l (1946) and S t a n d i n g (1960). 

Le_af_naj;erj.ajL 

The r e l a t i v e use o f each o f the k i n d s o f l e a v e s was s i m i l a r 

i n b o t h sexes a l t h o u g h hens a t e more l e a v e s t h a n d i d c o c k s . The 

l e a v e s o f w i l l o w ( S a l i x spp.) v/ere e a t e n most f r e q u e n t l y and i n 

the l a r g e s t amounts by a d u l t s from A p r i l t o e a r l y June, and i n 

a r e l a t i v e l y c o n s t a n t b u t l e s s e r amount f o r the remainder o f the 

summer ( F i g s . 6 and 7 ) . Bracken f r o n d s ( P t e r i d i u m a q u i l i n u m 
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FIGURE 6 

S e a s o n a l t r e n d s i n the use o f major foods 

b y a d u l t male b l u e grouse, by two week 

i n t e r v a l s , March 19 t o August 19, o v e r 

a 10 y e a r p e r i o d (1957-1966)„ 



Food item 
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F I G U R E 7 

S e a s o n a l t r e n d s i n the use o f major foods 

by a d u l t female b l u e grouse, b y two week 

i n t e r v a l s , A p r i l 2 t o September 16, o v e r 

a 10 y e a r p e r i o d (1957-1966). 



Food item 

Pseudotsuga needles 

Salix leaves 

Pteridium fronds 

Gaultheria leaves 

Vaccinium leaves 

Trifolium leaves 

Hypochaeris flowers 

Rubus fruits 

Gaultheria fruits 

Vaccinium fruits 

Animal mater ia l 

-n 

mil 

B D . . - a BO J X 

_ - a mil. -Tl _ n . a JD J l 

J l -n — 1 - 1 — 1 - 1 

JD m _ n _n 

_J1 _BD -D_ 
n 

j i Jl Jl n JI 
• a • r f t l . _n -Jl sfi J] j] 

-n Jl Jl tsTl j f l 

_-a -H. 

May June July August April 

Q % of total weight • % frequency of occurrence 
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were e a t e n i n g r e a t e s t amounts d u r i n g June when use o f w i l l o w 

l e a v e s was d e c r e a s i n g , and a g a i n i n September by hens and c h i c k s 

( F i g s . 6 and 7 ) . S m a l l amounts o f the l e a v e s o f s a l a l ( G a u l t h e r i r . 

s h a l l o n ) , h u c k l e b e r r y ( V a c c i n i u m spp.) and c l o v e r ( T r i f o l i u m sp.) 

o c c u r r e d f r e q u e n t l y i n the e a r l y summer d i e t o f a d u l t s ( F i g s . 6 

and 7 ) . C h i c k s consumed v e r y l i t t l e l r a f m a t e r i a l from s a l a l 

o r h u c k l e b e r r y ( F i g . 8 ) . The main f o o d o f a d u l t grouse w h i c h 

remained on t h e w i n t e r range from June t o October was f o l i a g e o f 

V a c c i n i u m ( K i n g , i n p r e p a r a t i o n ) . 

Leaves o f d i f f e r e n t s p e c i e s were e a t e n i n the o r d e r o f t h e i r 

appearance i n the s p r i n g , s h o r t l y a f t e r b u d d i n g . T h i s was 

a p p a r e n t from the c o l o u r , s i z e , and t e x t u r e o f the l e a v e s i n 

the c r o p s . Thus w i l l o w s were a l m o s t f u l l y l e a v e d when b r a c k e n 

was i n the " f i d d l e - h e a d " s t a g e and began t o appear i n c r o p s . 

Leaves from the f o l l o w i n g p l a n t s were e a t e n i n f r e q u e n t l y 

and i n s m a l l q u a n t i t i e s : Rubus sp., Mahonia n e r v o s a , R i b e s sp., 

.Rosa sp„, A l n u s r u b r a , E q u i s e t u m s p . , V i c c i a sp., P l a n t a g o s p., 

Ji eJ^Lm g r o e n l a n d i c u m , C r e p i s c a p i l l a r i s . C e r a s t i u m sp., L a c t u c a s>->,, 

_L3^oj3odiuni sp., S e l a q i n e l l a s p ., g r a s s , and f r o n d s o f f i v e 

s p e c i e s o f f e r n s . One a d u l t female had e a t e n fragments o f 

l i c h e n s (C_lajtonia. sp.) „ 

Flpwe_rs_ 

The f l o w e r s o f a number o f p l a n t s c o m p r i s e d a major p a r t 

o f the summer d i e t . H y p o c h a e r i s r a d i c a t a f l o w e r s were e a t e n 

f r e q u e n t l y , and more f r e q u e n t l y b y a d u l t females (45 per c e n t 

f r e q u e n c y o f o c c u r r e n c e ) t h a n by a d u l t males (20 per c e n t f . o . ) . 



F I G U R E 8 

S e a s o n a l t r e n d s i n the use o f major 

foods b y b l u e grouse c h i c k s , by two 

week i n t e r v a l s , June 11 t o September 

16, o v e r a 10 y e a r p e r i o d (1957-1966). 
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This f l o w e r made up from three to s i x per cent (dry weight) of 
the food of both sexes over the summer ( F i g s . 6 and 7). I t 
occurred i n 50 per cent of the crops of c h i c k s examined, and 
c o n s t i t u t e d 16 per cent (dry weight) of t h e i r summer food 
( F i g . 8 ) . Stewart (1944) and Fowle (1960) a l s o found flowers 
of Hypochaeris to be a prominent item i ~ the summer d i e t of 
blue grouse. 

Several species of flowers were eaten l e s s f r e q u e n t l y and 
i n s m a l l amounts. These i n c l u d e d those of Achlys t r i p h y l l a ,  
Mahonia nervosa. Hypochaeris g l a b r a , Taraxacum sp., Agoseris sp., 
Mimulus sp., V i o l a sp., and Campanula sp. The flowers of 
Rubus u r s i n u s and G a u l t h e r i a s h a l l o n v/ere a l s o eaten but have 
been i n c l u d e d i n the category of f r u i t s and seeds because t h e i r 
f r u i t s had begun to develop when they v/ere eaten. 

F r u i t s 
The major items i n the l a t e summer d i e t of a l l grouse were 

a v a r i e t y of f r u i t s and seeds. From e a r l y J u l y u n t i l the 
b i r d s l e f t the summer range, approximately 50 to 90 per cent 
of the food eaten by a l l grouse was f r u i t s and seeds ( F i g s . 6, 
7 and 8 ) . S i m i l a r f i n d i n g s were reported by Beer (1943), 
Stewart (1944), M a r s h a l l (1946) and Fowle (1960). 

The main species of f r u i t s eaten were t r a i l i n g b l a c k b e r r y 
(Rubus u r s i n u s ) , s a l a l , and huckleberry. A l l grouse consumed 
the f r u i t s of the d i f f e r e n t species i n about the same p r o p o r t i o n 
and a t the same time. B e r r i e s of t r a i l i n g b l a c k b e r r y v/ere 
taken most f r e q u e n t l y and i n the gr e a t e s t q u a n t i t i e s during 



l a t e J u l y and e a r l y August, w h i l e peak use o f h u c k l e b e r r i e s was 

s l i g h t l y l a t e r ( F i g s . 6, 7 and 8 ) . The f r u i t o f s a l a l was e a t e n 

i n the l a r g e s t q u a n t i t i e s d u r i n g l a t e August and September 

a l t h o u g h the f l o w e r s and d e v e l o p i n g f r u i t were e a t e n f r e q u e n t l y 

from e a r l y June u n t i l the grouse l e f t t h e summer range ( F i g s . 6, 

7 and 8 ) . The peak use o f the s e f r u i t s o c c u r r e d i n the o r d e r i n 

wh i c h t h e y r i p e n e d . 

Other f r u i t s and seeds w h i c h o c c u r r e d l e s s f r e q u e n t l y were 

tho s e o f Mahonia n e r v o s a , F r a g a r i a sp„, Pseudotsuga m e n z i e s i i , 

P i n u s sp., Juncus sp., Carex sp., P l a n t a g o s p., and A c h l y s  

t r i p h y l l a . 

A n i m a l m a t t e r 

A d u l t grouse on the s t u d y a r e a s were a l m o s t w h o l l y 

v e g e t a r i a n . A n i m a l f o o d o c c u r r e d i n 5 t o 10 per c e n t o f males 

and females and c o n s t i t u t e d l e s s t h a n 0.4 per c e n t (d r y w e i g h t ) 

o f t h e i r f o o d d u r i n g the summer. A n i m a l m a t e r i a l r e p o r t e d i n 

the summer d i e t o f a d u l t b l u e grouse v a r i e s from 26.9 per c e n t 

(Mussehl and F i n l e y , 1967) t o 2 t o 3 per c e n t (by volume) (Beer, 

1943; Fowle, 1960). I n v e r t e b r a t e s , f i r s t t a k e n i n e a r l y May, 

were e a t e n i n s m a l l numbers t h r o u g h o u t the summer. I n s e c t s 

e a t e n were Hymenoptera, Hemiptera, C o l e o p t e r a , D i p t e r a , 

L e p i d o p t e r a and O r t h o p t e r a . Other i n v e r t e b r a t e s t a k e n were 

A r a c h n i d a ( s p i d e r s ) , Isopoda, D i p l o p o d a and Gastropoda. A n t s 

were e a t e n most f r e q u e n t l y , and v/ere found i n 60 per c e n t (18 o f 

30) o f those a d u l t s w h i c h had e a t e n a n i m a l s . Hemipterans were 

consumed b y 14 per c e n t o f t h e s e b i r d s , and no o t h e r i n v e r t e b r a t e 
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was e a t e n b y more t h a n two (7 per c e n t ) o f them. 

I n i n t e r i o r s u b s p e c i e s o f b l u e grouse, g r a s s h o p p e r s and 

o t h e r i n v e r t e b r a t e s comprise a l a r g e p o r t i o n o f the d i e t o f 

a d u l t s i n the l a t e summer (Beer, 1943; St e w a r t , 1944; S t a n d i n g , 

1960). These r e s u l t s a r e i n c o n t r a s t t o the f i n d i n g s o f t h i s 

s t u d y . 

C h i c k s a t e members o f a l l o r d e r s t a k e n b y a d u l t s and s i x 

a d d i t i o n a l ones; Homoptera, I s o p t e r a , Odonata, T r i c h o p t e r a , 

P s o c o p t e r a and T h y s a n o p t e r a . W i t h the e x c e p t i o n o f homopterans, 

a l l t h e s e were e a t e n i n f r e q u e n t l y . The i n s e c t s most f r e q u e n t l y 

consumed i n June were Hymenoptera ( m a i n l y F o r m i c i d a e ) w h i c h 

o c c u r r e d i n 75 per c e n t o f the c h i c k s examined, Hemiptera and 

Homoptera (75 per c e n t ) and C o l e o p t e r a (40 per c e n t ) . The 

most i m p o r t a n t homopterans were C e r c o p i d a e . The r e l a t i v e use 

o f t h e s e i n v e r t e b r a t e s remained the same t h r o u g h o u t J u l y and 

August, and t h e y were t a k e n f r e q u e n t l y ( F i g . 4) a l t h o u g h the 

perce n t a g e o f the d i e t w h i c h t h e y formed d e c l i n e d . C h i c k s 

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

a d u l t s t h r o u g h the l a t t e r p a r t o f the summer, as i s the case i n 

o t h e r s p e c i e s o f grouse (Helminen and Viramo, 1962). Rasmussen 

and G r i n e r (1933) and Helminen and Viramo (1962) a t t r i b u t e the 

dec r e a s e i n the f r e q u e n c y o f o c c u r r e n c e o f a n i m a l f o o d i n the 

l a t e summer i n the d i e t o f j u v e n i l e grouse t o the d e c r e a s i n g 

a v a i l a b i l i t y o f i n v e r t e b r a t e s a t t h a t t i m e . T h i s may be so 

f o r b l u e grouse, f o r where i n v e r t e b r a t e s a re abundant, as i n 

d r y f o r e s t h a b i t a t s , the hens and c h i c k s e a t l a r g e amounts o f 
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i n s e c t s , p a r t i c u l a r l y g r a s s h o p p e r s , d u r i n g l a t e summer and 

autumn (Beer, 1943? S t e w a r t , 1944? S t a n d i n g , 1960). 

G r i t 

M i n e r a l m a t e r i a l i s t a k e n b y grouse and i s thought t o be 

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

(Beer and Tidyman, 1942). S m a l l q u a n t i t i e s o f g r i t were f o u n d 

i n 13.4 per c e n t (110 o f 820) o f a l l c r o p s c o l l e c t e d between 

1957 and 1966. The range i n w e i g h t o f g r i t f o u n d i n c r o p s 

was from 1.40 grams t a k e n from a c h i c k s h o t on August 31 t o 

0.003 grams from an a d u l t female c o l l e c t e d i n mid-June. There 

was no c o n s i s t e n t p a t t e r n among a d u l t males, f e m a l e s and 

j u v e n i l e s i n the consumption o f g r i t d u r i n g the s p r i n g and 

e a r l y summer. 

The i n g e s t i o n o f g r i t appears t o have i n c r e a s e d i n Au g u s t . 

T h i s i s i n c o n t r a s t t o the f i n d i n g s o f Beer and Tidyman (1942) 

and Powle (1960) who r e p o r t e d l a r g e amounts o f h a r d seeds 

r e p l a c i n g g r i t i n the g i z z a r d s o f some b l u e grouse t a k e n from 

J u l y u n t i l e a r l y September. Semenov-Tyan-Shansky (i960) 

s t a t e s t h a t the t o t a l w e i g h t o f g r i t i n the g i z z a r d s o f 

European t e t r a o n i d s i s g r e a t e s t p r i o r t o the o n s e t o f x-zinter. 

The average w e i g h t o f g r i t i n c r o p s showed an i n c r e a s e from 

0.073 grams from A p r i l t o J u l y t o 0,133 grams i n August and 

September, b u t was n o t s t a t i s t i c a l l y s i g n i f i c a n t ( t ~ 1.310, 

116 d f ) . The f r e q u e n c y o f o c c u r r e n c e o f g r i t i n c r o p s 

c o l l e c t e d p r i o r t o J u l y 30 was 8.4 per c e n t . I n August and 

September the i n c i d e n c e o f g r i t i n c r e a s e d t o 19.7 per c e n t . 



T h i s d i f f e r e n c e i s s t a t i s t i c a l l y s i g n i f i c a n t ( C h i = 4.49) a t 

the 5 per c e n t l e v e l . Fowle (1960) found g r i t i n the c r o p s o f 

11 per c e n t o f 38 grouse c o l l e c t e d from June t o October, w h i l e 

Boag (1963) f o u n d g r i t i n the c r o p s o f 22.5 per c e n t o f the 

grouse he examined w h i c h were t a k e n d u r i n g September and 

O c t o b e r . 

On Vancouver I s l a n d , b l u e grouse hens and broods m i g r a t e 

t o t h e i r w i n t e r range i n e a r l y September ( B e n d e l l and E l l i o t t , 

1967). The i n c r e a s e i n t h e f r e q u e n c y o f o c c u r r e n c e o f g r i t i n 

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

(Semenov-Tyan-Shansky, 1960), t o a need f o r c o p i n g w i t h r o u g h e r 

foods such as h a r d seeds (Kbrschgen, 1966), t o a change i n the 

degree o f r e t e n t i o n o f g r i t i n the g i z z a r d (Beer and Tidyman, 

1942), o r t o a c o m b i n a t i o n o f t h e s e . Changes i n the t e x t u r e 

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

r e t e n t i o n o f g r i t i n the g i z z a r d (Semenov-Tyan-Shansky, 1960), 

and b y m i d - J u l y the d i e t s o f a d u l t males and females c o n t a i n e d 

the g r e a t e s t amounts o f f r u i t s (and t h u s o f h a r d s e e d s ) , w h i c h 

were a l s o h e a v i l y u t i l i z e d b y c h i c k s a t t h a t time ( F i g s . 1, 2 

and 3 ) . 

D i u r n a l rhythm o f f e e d i n g 

The d i u r n a l rhythm o f f e e d i n g was d e t e r m i n e d by 

e x a m i n a t i o n o f the w e i g h t o f c r o p c o n t e n t s o f b i r d s k i l l e d a t 

d i f f e r e n t t i m e s o f day. The w e i g h t o f c r o p c o n t e n t s o f c h i c k s 

was e x p r e s s e d as a p e r c e n t a g e o f the body w e i g h t o f t h e b i r d s 

t o compensate f o r the e f f e c t o f the s i z e o f the c h i c k on the 
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amount o f f o o d consumed. 

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

o c c u r r e d w i t h i n each h o u r l y i n t e r v a l . T h i s v a r i a t i o n may a t 

l e a s t p a r t i a l l y be a r e s u l t o f the i n f l u e n c e o f weather c o n d i t i o n s 

on the f e e d i n g a c t i v i t y o f t h e b i r d s ( K r a f f t , 1954; P e t e r s , 

1958). Crops w h i c h c o n t a i n e d o n l y t r a c i amounts o f f o o d o r 

w h i c h were empty were c o l l e c t e d a t a l l t i m e s o f day. 

A l l c r o p s c o l l e c t e d from 6:00 a.m. t o 10:00 a.m. c o n t a i n e d 

r e l a t i v e l y l i t t l e f o o d . An i n c r e a s e i n the average w e i g h t o f 

c r o p c o n t e n t s o c c u r r e d t h r o u g h o u t the day. F e e d i n g was 

i n t e n s i f i e d i n the l a t e a f t e r n o o n and e v e n i n g w i t h g r e a t e s t 

w e i g h t s o f c r o p c o n t e n t s r e a c h e d a f t e r 7s00 p.m. ( F i g s . 9, 10 

and 1 1 ) . These r e s u l t s are s i m i l a r t o those o f K r a f f t (1954), 

P e t e r s (1958), and S e i s k a r i (1962). 

B e n d e l l (1954) f o u n d d a i l y peaks o f a c t i v i t y i n b l u e grouse 

a t a p p r o x i m a t e l y 0300 t o 0500 and 1900 t o 2200, and a t t r i b u t e d 

the g r e a t e s t p a r t o f t h i s a c t i v i t y t o t h e f o r a g i n g o f females 

on o r n e a r the t e r r i t o r i e s o f m a l e s . No c r o p s were a v a i l a b l e 

f r o m grouse c o l l e c t e d e a r l i e r t h a n 0600, and the time r e q u i r e d 

f o r passage o f f o o d from the c r o p s o f b l u e grouse has n o t been 

d e t e r m i n e d . Food e a t e n b e f o r e 0600 ( C a s w e l l , 1953; B e n d e l l , 

1954) may m o s t l y have pass e d from the c r o p t o the g i z z a r d b y 

t h e time the grouse were c o l l e c t e d . No e v i d e n c e o f t h e peak 

o f morning f e e d i n g a t a p p r o x i m a t e l y 0700 as s u g g e s t e d by Beer 

(1943) and S t e w a r t (1967) was f o u n d . 
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Weight o f c r o p c o n t e n t s o f a d u l t 
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F I G U R E 1 0 

Weight o f c r o p c o n t e n t s o f a d u l t 
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F I G U R E 11 

Weight o f c r o p c o n t e n t s o f c h i c k s , 

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

d u r i n g o r a f t e r the e v e n i n g peak o f a c t i v i t y r e p o r t e d b y B e n d e l l 

(1954). The l a r g e number o f a d u l t males w i t h s m a l l amounts o f 

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

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

( S t e w a r t , 1967). 

Crop c o n t e n t w e i g h t s o f c h i c k s tended t o remain more 

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

s u g g e s t s t h a t c h i c k s f e d more c o n s t a n t l y than d i d a d u l t s , w h i c h 

w o u l d be i n k e e p i n g w i t h t h e i r g r e a t e r f o o d r e q u i r e m e n t s f o r 

growth as w e l l as maintenance. I t s u p p o r t s f i e l d o b s e r v a t i o n s 

o f Beer (1943), B e n d e l l (1954), Fowle (1960) and Z w i c k e l (1967). 
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DISCUSSION 

A number o f p o i n t s must be c o n s i d e r e d i n s a m p l i n g c r o p s f o r 

a n a l y s i s o f f o o d h a b i t s . S e a s o n a l changes i n the a v a i l a b i l i t y 

o f major foods a f f e c t s t h e i r u t i l i z a t i o n . Thus, date o f 

c o l l e c t i o n can g r e a t l y i n f l u e n c e the a p p a r e n t importance o f 

d i f f e r e n t f o o d s and r e s u l t s s h o u l d be r e l a t e d t o time o f 

c o l l e c t i o n . F o r example, f r u i t s o f Rubus, V a c c i n i u m , and 

G a u l t h e r i a r i p e n from l a t e June u n t i l A u g u s t . The peaks o f 

u t i l i z a t i o n o f t h e s e f r u i t s o c c u r r e d i n the o r d e r o f t h e i r 

r i p e n i n g . Samples t a k e n i n June w i l l show Rubus as an 

i m p o r t a n t f o o d and t h o s e t a k e n i n August w i l l c o n t a i n m a i n l y 

G a u l t h e r i a . 

There i s danger i n comparing foods e a t e n w i t h q u a d r a t 

samples o f s p e c i e s o f p l a n t s . The degree o f u t i l i z a t i o n o f 

p l a n t s i s p r o b a b l y more dependent upon the t i m e , and amount o f 

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

o c c u r r e n c e o r ground c o v e r o f i n d i v i d u a l p l a n t s (Hungerford, 1962). 

Age and sex o f the b i r d s c o l l e c t e d must be c o n s i d e r e d . 

D i e t a r y d i f f e r e n c e s between a d u l t s and j u v e n i l e s have been 

shown f o r many s p e c i e s o f b i r d s (Rasmussen, 1938; Beer, 1943; 

S t e w a r t , 1944; P e r r e t , 1962; Boag, 1963; and o t h e r s ) . The use 

o f d i f f e r e n t f o o d s , o r the d i f f e r e n t degree o f use o f the same 

f o o d s , by a d u l t males and f e m a l e s has a l s o been shown by 

S e i s k a r i (1962), P e r r e t (1962), Korschgen (1964, 1966) and 

o t h e r s , as w e l l as i n t h i s s t u d y . P o o l i n g o f the f o o d s e a t e n b y 

a d u l t s and j u v e n i l e s , o r o f males and females may thus o b s c u r e 
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d i f f e r e n c e s i n the f e e d i n g o f age o r sex c l a s s e s . 

Fowle (1960) d i d n o t f i n d the same s e l e c t i v e f e e d i n g o f 

grouse as f o u n d h e r e because he d i d n o t c o n s i d e r the s e a s o n a l 

n a t u r e o f f o o d h a b i t s and g e n e r a l i z e d from a sample t a k e n i n 

l a t e summer. F u r t h e r , he r e p o r t e d t h a t c h i c k s a t e fewer 

b e r r i e s o f Rubus and more o f G a u l t h e r i a t h a n d i d a d u l t s , and he 

a t t r i b u t e d t h i s t o the c h i c k s b e i n g on an a n i m a l d i e t when 

b l a c k b e r r i e s were r i p e , and l a t e r s e l e c t i n g G a u l t h e r i a f r u i t s . 

However, t h i s a p p a r e n t g r e a t e r s e l e c t i o n o f G a u l t h e r i a by c h i c k s 

t h a n b y a d u l t s can a l s o be e x p l a i n e d b y t h e amount o f f o o d e a t e n 

a t d i f f e r e n t ages, and b y what i s s e a s o n a l l y a v a i l a b l e . As 

c h i c k s grow, t h e y e a t more. Thus, i t e m s t a k e n i n l a t e summer 

ar e e a t e n i n g r e a t e r q u a n t i t y t h a n t h o s e e a t e n i n June and e a r l y 

J u l y , and t h e y w i l l appear t o form a g r e a t e r p o r t i o n o f the d i e t 

t h a n i s a c t u a l l y the c a s e , i f the d a t a from young and o l d c h i c k s 

are p o o l e d as was done by Fowle. A v e r a g i n g the w e e k l y 

p e r c e n t a g e s w h i c h each f o o d c o m p r i s e s reduces t h i s e r r o r . I f 

t h i s i s done, th e r e l a t i v e use o f f r u i t s i s seen t o be s i m i l a r 

i n a d u l t s and c h i c k s (Table 3 ) . 

The l e s s e r use o f V a c c i n i u m f r u i t s b y males t h a n b y hens 

and c h i c k s (Table 3) can be e x p l a i n e d b y the e a r l i e r d e p a r t u r e 

o f males from t h e summer range and the l a t e r i p e n i n g o f t h i s 

f r u i t . A l t h o u g h f l o w e r s and d e v e l o p i n g f r u i t o f G a u l t h e r i a 

were e a t e n f r e q u e n t l y from e a r l y June u n t i l a l l b i r d s l e f t the 

summer range, t h e y d i d n o t c o n s t i t u t e a l a r g e percentage o f the 

d i e t u n t i l t h e y r i p e n e d i n l a t e J u l y and A u g u s t . 
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Ta b l e 3. Amount o f f r u i t s i n the d i e t o f a d u l t and j u v e n i l e 

g r ouse, by average o f w e e k l y p e r c e n t a g e s o f w e i g h t and 

f r e q u e n c y o f o c c u r r e n c e . 

. a d u l t males a d u l t f e m a l e s j u v e n i l e s 
F r u i t %wt. % f . o . °/Mt. %f.o. °Ait. % f . o . 

Rubus 23 21 IS 41 16 26 

G a u l t h e r i a 20 48 24 52 15 37 

V a c c i n i u m 1 20 9 28 5 24 
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A v a i l a b i l i t y and s e l e c t i o n o f f oods 

D i e t may r e f l e c t the r e l a t i v e a v a i l a b i l i t y o f foods 

(Trautman, 1952; P e t e r s , 1958; Fowle, I960; P e r r e t , 1962; 

R o b e l , 1964; and o t h e r s ) o r a c o m b i n a t i o n o f what i s a v a i l a b l e 

and the p r e f e r e n c e s o f the s p e c i e s (Yocom and K e l l e r , 1961; 

Boag, 1963; Korschgen, 1966). There i s o b v i o u s l y some 

s e l e c t i o n o f f o ods b y b l u e grouse f o r the f o l l o w i n g r e a s o n s . 

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

m a t e r i a l t h a n d i d m ales. S i n c e the most abundant f o o d a v a i l a b l e 

i n s p r i n g f rom 1957 on a t Lower and M i d d l e Quinsam Lakes was 

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

I n e x p e r i m e n t s on c a p t i v e g rouse, S i i v o n e n (1957) f o u n d t h a t 

hens s u p p l i e d w i t h e a r l y green f o l i a g e a t e i t " i m m e d i a t e l y and 

r a v e n o u s l y " , w h i l e males were r a t h e r i n d i f f e r e n t towards t h i s 

f o o d . The marked s e a s o n a l changes i n the d i e t o f a d u l t s ( F i g s . 

1 and 2) show t h a t the grouse were s e l e c t i n g p a r t s o f v a r i o u s 

p l a n t s as t h e y became a v a i l a b l e . 

A number o f p l a n t s w h i c h were abundant on the summer range 

were not used as f o o d . These i n c l u d e d p e a r l y e v e r l a s t i n g 

( A n a p h a l i s m a r g a r i t a c e a ) , f i r e w e e d ( E p i l o b i u m a n g u s t i f o l i u m . 

Canadian t h i s t l e ( C i r s i u m c a n a d e n s i s ) , and w e s t e r n r e d c e d a r 

(Thuja p l i c a t a ) . These and o t h e r p l a n t s were thus s e l e c t e d 

a g a i n s t as f o o d i t e m s . 

Hens w i t h b r o o d s a r e most f r e q u e n t l y f o u n d i n m o i s t a r e a s 

on the summer range ( E l l i o t t , 1966; Lance, 1967). V e g e t a t i o n 

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



use as f o o d f o r r u f f e d grouse (Hungerford, 19 5 7 ) . Broods o f 

b l u e grouse may a l s o f r e q u e n t m o i s t a r e a s f o r t h i s r e a s o n . 

F i n a l l y , the pe r c e n t a g e o f ground c o v e r e d by main f o o d 

p l a n t s on the summer range c o u l d n o t be r e l a t e d t o t h e i r 

f r e q u e n c y o f o c c u r r e n c e o r percentage b y w e i g h t as foods 

(Table 4 ) . Newton (1967) found s i m i l a r r e s u l t s w i t h b u l l f i n c h e s 

( P v r r h u l a p y r r h u l a ) , i n t h a t the c o m p o s i t i o n o f t h e i r d i e t was 

n o t d i r e c t l y r e l a t e d t o the a v a i l a b i l i t y o f the v a r i o u s seed 

s p e c i e s w h i c h t h e y f e d upon. 

F o r t h e s e r e a s o n s , the c o n c l u s i o n was r e a c h e d t h a t b l u e 

grouse s e l e c t p l a n t f o o d s on t h e summer range . T h i s c o n t r a d i c t s 

Fowle ( I 9 6 0 ) , who f o u n d a rough p a r a l l e l between per c e n t 

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

volume i n the d i e t o f the g r o u s e . 

S e l e c t i o n o f f o o d appears t o be d i r e c t e d towards f o o d t y p e s , 

such as l e a v e s , f l o w e r s , and f r u i t s , r a t h e r t h a n t o p a r t i c u l a r 

s p e c i e s . W i t h i n each f o o d t y p e , the degree o f use o f s u i t a b l e 

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

L e a f m a t e r i a l was t a k e n i n g r e a t e s t amounts s h o r t l y a f t e r b u d d i n g , 

and peak use o f f r u i t s seems t o c o i n c i d e w i t h t h e i r peak o f 

r i p e n i n g ( F i g s . 6, 7 and 8 ) . The f r u i t s w h i c h were e a t e n most 

f r e q u e n t l y and i n g r e a t e s t q u a n t i t i e s (Rubus u r s i n u s and 

G a u l t h e r i a s h a l l o n ) v/ere those w h i c h were most common on the 

summer range ( T a b l e s 3 and 4 ) . Less common f r u i t s ( V a c c i n i u m 

spp., Mahonia n e r v o s a , and F r a g a r i a spp.) were e a t e n i n amounts 

c o r r e s p o n d i n g t o t h e i r r e l a t i v e abundance on the a r e a s . S i m i l a r 



37 

Table 4. Comparison o f t h e pe r c e n t a g e f r e q u e n c y o f o c c u r r e n c e 

o f major f o o d p l a n t s on the summer range and i n the d i e t o f 

grouse, d u r i n g A u g u s t . 

S p e c i e s o f f o o d On summer range a d u l t a d u l t 
p l a n t % ground c o v e r males f e m a l e s c h i c k s 

% f . o . % f . o . % f . o . 

Rubus u r s i n u s 3.2 25 33 27 

P t e r i d i u m a q u i l i n u m 15.4 50 42 58 

H y p o c h a e r i s r a d i c a t a 1.9 50 58 50 

G a u l t h e r i a s h a l l o n 12.8 50 63 57 

S a l i x spp. 6.2 25 18 11 

Pseudotsuga m e n z i e s i i 9.3 25 12 6 

V a c c i n i u m spp. 1.7 50 44 35 



f i n d i n g s were r e p o r t e d by Beer (1943) Hemlock n e e d l e s were 

e a t e n on t h e w i n t e r range i n the same r e l a t i v e p r o p o r t i o n as 

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

p r e p a r a t i o n ) . 

The f r e q u e n c y o f o c c u r r e n c e o f i n v e r t e b r a t e s on the summer 

range was measured i n o r d e r t o r e l a t e t h e i r abundance t o t h e 

degree o f u t i l i z a t i o n i n the d i e t o f g r o u s e . The r e l a t i v e 

abundance o f i n v e r t e b r a t e s was d e t e r m i n e d by d i f f e r e n t methods 

d u r i n g May, June and J u l y o f 1958 b y S t i v e n (1961), and by 

F.C. Z w i c k e l i n J u l y on 1962, a t M i d d l e Quinsam Lake. The 

i n v e r t e b r a t e s f o u n d i n the c r o p s o f c h i c k s c o l l e c t e d d u r i n g June 

and J u l y were compared w i t h t h e r e s u l t s o f the s e samples (Table 5). 

I n v e r t e b r a t e s were e a t e n i n t h e i r o r d e r o f abundance i n t h e 

f i e l d . T h i s s u g g e s t s t h a t young c h i c k s f e e d on a n i m a l m a t e r i a l 

as i t i s a v a i l a b l e . Rasmussen and G r i n e r (1938) showed t h a t 

the i n s e c t s most f r e q u e n t l y e a t e n by young sage grouse 

( C e n t r o c e r c u s u r o p h a s i a n u s ) were those most a v a i l a b l e i n t h e 

a r e a . By l a t e J u l y the d i e t o f j u v e n i l e s c l o s e l y resembles 

t h a t o f a d u l t f e males i n type and k i n d o f f o o d e a t e n ( F i g s . 2 

and 3, Table 6 ) . 

I n 1958 S t i v e n sampled i n v e r t e b r a t e s from b o t h the 

v e g e t a t i o n and the ground s u r f a c e w i t h an a s p i r a t o r , w h i l e i n 

1962 Z w i c k e l used a sweep n e t and took o n l y t h o s e on p l a n t s . 

The g r e a t e r s i m i l a r i t y between the d i e t o f c h i c k s and the 

i n v e r t e b r a t e s t a k e n by sweep n e t s u g g e s t s t h a t the i n v e r t e b r a t e s 

e a t e n were o b t a i n e d l a r g e l y from the v e g e t a t i o n and n o t from the 
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Table 5. Comparison o f t h e per c e n t f r e q u e n c y o f o c c u r r e n c e 

o f major i n v e r t e b r a t e groups on the summer range and t h e i r use 

by grouse c h i c k s , June and J u l y , 1957 through 1966. 

on summer range i n c r o p c o n t e n t s 
i n v e r t e b r a t e s . ^ ( 1 0 5 c r o p s ) 

sv/eep necs a s p i r a t o r June - J u l y 
(1962) ( S t i v e n , 1 9 6 1 ) (1957-1966) 

Hymenoptera 93 94 78 

Hemiptera & 42 100 58 Homoptera 42 100 58 

C o l e o p t e r a 48 31 35 

D i p t e r a 29 69 14 

A r a c h n i d a 10 100 17 

Isopoda 0 38 13 

Myriapoda 0 13 6 

L e p i d o p t e r a 0 31 8 

O r t h o p t e r a 5 * 5 

* S t i v e n e x c l u d e d members o f the o r d e r O r t h o p t e r a , a l t h o u g h 

he c o l l e c t e d them. 
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T a b l e 6. Comparison o f major f o o d i t e m s i n the ear l y -

September d i e t o f a d u l t f e m a l e s and j u v e n i l e s . 

Food 
a d u l t females 

( 4 1 ) * 
%Jt . %f. o. 

j u v e n i l e males 
(45) 

°/&7t . % f . O . 

j u v e n i l e f e m ales 
(36) 

%at. % f . o . 

Pseudotsuqa 
n e e d l e s 

1.6 12 0.8 7 0.7 6 

S a l i x 
l e a v e s 

1.5 20 A A 
— o — 

12 2.9 32 

P t e r i d i u m 
f r o n d s 

13.6 40 9.1 40 16.1 50 

T r i f o l i u m 
l e a v e s 

8.2 16 8.9 17 18.5 22 

m i s c e l l a n e o u s 
l e a v e s 

0.7 14 0.6 17 1.0 22 

H y p o c h a e r i s 
f l o w e r s 

9.4 60 12.9 57 16.0 55 

Rubus . 
f r u i t 

12.4 10 0.5 2 0.1 3 

G a u l t h e r i a 
f r u i t 

41.0 70 41.1 51 30.7 61 

Vacciinium 
f r u i t 

6.2 23 4.1 22 8.1 35 

a n i m a l m a t e r i a l 0.1 8 1.1 20 0.3 33 

* Sample s i z e 
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ground, Z w i c k e l (1967) o b s e r v e d t h a t c h i c k s pecked a t the 

v e g e t a t i o n f o r i n s e c t s , b u t seldom a t the ground. Isopods 

and myriopods, w h i c h a r e f o u n d a l m o s t e x c l u s i v e l y on the ground, 

were t a k e n b y c h i c k s . There must t h e r e f o r e have been some 

f e e d i n g upon i n v e r t e b r a t e s from the ground s u r f a c e . 

N u t r i t i o n a l b a s i s o f f o o d s e l e c t i o n 

The d i e t a r y d i f f e r e n c e s o f a d u l t males and females have 

been mentioned p r e v i o u s l y ( F i g s . 1 and 2 ) . The t r a n s i t i o n from 

w i n t e r t o summer foods o c c u r s e a r l i e r i n hens t h a n i n c o c k s , 

and r e s u l t s i n d i f f e r e n c e s i n the n u t r i e n t c o m p o s i t i o n o f t h e i r 

d i e t s . These d i f f e r e n c e s appear t o be r e l a t e d t o d i f f e r e n c e s 

i n t he b i o l o g y o f the s e x e s . 

Requirements f o r p r o t e i n and m i n e r a l s i n c r e a s e o v e r those 

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

m o u l t and growth o f b i r d s ( H i l l , 1944; S i i v o n e n , 1957; Korschgen, 

1964 and 1966; and o t h e r s ) . E v i d e n c e has been p r e s e n t e d 

( G e l t i n g , 1937; McCann, 1939; S a d l e r , 1961; Korschgen, 1964 

and 1966) t o show t h a t g a l l i n a c e o u s b i r d s a d j u s t t h e i r d i e t s t o 

meet t h e i r c u r r e n t r e q u i r e m e n t s . 

V a l u e s f o r the n u t r i e n t c o m p o s i t i o n o f the major f o o d i t e m s 

i n the s p r i n g and summer d i e t o f Vancouver I s l a n d b l u e grouse 

were o b t a i n e d from the l i t e r a t u r e (Table 7 ) . These were used 

t o d etermine the t r e n d s i n the n u t r i t i o n a l v a l u e o f the d i e t o f 

a d u l t b l u e grouse, r e s u l t i n g from s e a s o n a l v a r i a t i o n i n the use 

o f the main f o o d s . Data from S t i v e n (1961) were o b t a i n e d from 

p l a n t s and a n i m a l s w h i c h were c o l l e c t e d i n June o f 1958 a t 
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T a b l e 7. N u t r i e n t c o n t e n t o f major foods o f Vancouver i s l a n d 

b l u e g r o u s e * . 

Pood i t e m P r o t e i n E t h e r N - f r e e Crude Ash 
e x t r a c t e x t r a c t f i b e r 

Pseudotsuqa n e e d l e s 6, .5 7. 8 62, .7 19. 9 3 .2 

S a l i x l e a v e s 8, .8 2. 6 60. .2 21. 0 7 .4 

P t e r i d i u m f r o n d s 12. .9 2. 4 49. .2 27. 0 8 .5 

H y p o c h a e r i s f l o w e r s 14. d 
» * 

5. 4 53. .5 14. 0 12 .7 

Rubus f r u i t s 13. ,4 1. 4 64. .3 15. 0 5 .9 

G a u l t h e r i a f r u i t s 9. .2 2. 0 63. .8 20. 0 5 .0 

F o r m i c i d a e 66. ,8 2. 9 23, .7 4. 0 2 .6 

* v a l u e s f o r Pseudotsuqa from Cowan e t a l . (1950), a l l o t h e r s 

from S t i v e n (1961). 
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M i d d l e Quinsam Lake. The m a t e r i a l was t h e r e f o r e t a k e n d u r i n g 

the time a t w h i c h i t was u t i l i z e d by grouse and from the same 

a r e a on w h i c h the b i r d s were c o l l e c t e d . The d i f f e r e n c e s i n 

n u t r i e n t c o n t e n t o f p l a n t s w h i c h have been shown t o e x i s t 

between p l a n t p a r t s , between a r e a s , between v e g e t a t i o n from 

d i f f e r e n t aged s t a n d s , and between months (Cowan e t aJL., 1950; 

G o l l e y , 1961; West and Meng, 1966) s h o u l d thus be m i n i m a l f o r 

these v a l u e s . 

The p r o t e i n and m i n e r a l c o n t e n t o f c o n i f e r n e e d l e s (Cowan 

e t a l , , 1950; Hoffman, 1961; S t i r l i n g , 1965; E l l i s o n , 1966) i s 

l o w e r t h a n t h a t o f a l l o t h e r main f o o d s (Table 7 ) , and the 

presence o f l a r g e amounts o f n e e d l e s i n the s p r i n g and summer 

d i e t o f grouse w i l l t h e r e f o r e d e c r ease the r e l a t i v e amounts 

o f t h e s e components i n the d i e t . 

The s e l e c t i o n o f b r o a d - l e a f e d m a t e r i a l began when l e a v e s 

f i r s t became a v a i l a b l e ( F i g s . 1 and 2 ) . T h e i r use by hens 

i n c r e a s e d t h r o u g h o u t A p r i l and was h i g h e s t i n mid-May ( F i g . 7) 

w h i c h i s the peak p e r i o d f o r the b e g i n n i n g o f l a y i n g ( Z w i c k e l , 

1965), and use o f l e a v e s was g r e a t e r by hens t h a n by c o c k s 

d u r i n g t h i s p e r i o d ( F i g s . 1 and 2 ) . The f o o d o f males a t 

t h a t time was s t i l l l a r g e l y c o n i f e r n e e d l e s . The use o f 

a n i m a l m a t e r i a l b y females was g r e a t e r t h a n t h a t b y males 

( F i g s . 6 and 7 ) , a l t h o u g h i n v e r t e b r a t e s were n o t a major 

c o n s t i t u e n t by e i t h e r w e i g h t o r volume i n the c r o p c o n t e n t s 

o f any a d u l t f e m a l e . The p r o t e i n and m i n e r a l c o n t e n t o f the 

d i e t o f f e m a l e s was thus c o n s i d e r a b l y h i g h e r t h a n t h a t o f males 
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d u r i n g the r e p r o d u c t i v e s e a s o n . A s i m i l a r s i t u a t i o n was 

r e p o r t e d by Korschgen (1964), who found a d i f f e r e n c e , w h i c h 

was g r e a t e s t d u r i n g the r e p r o d u c t i v e season, between the foods 

t a k e n b y male and female r i n g - n e c k e d pheasants (Phasianus  

c o l c h i c u s ) . Marked changes i n the n u t r i t i o n a l v a l u e o f the 

d i e t o f the hens o c c u r r e d d u r i n g t h a t p e r i o d , b u t no such 

change was o b s e r v e d i n the d i e t o f r o o s t e r s . The p r o t e i n 

and m i n e r a l i n t a k e o f r u f f e d grouse (Bonasa umbellus) i n c r e a s e d 

when p r o t e i n r e q u i r e m e n t s o f females i n c r e a s e d d u r i n g o v u l a t i o n 

(Korschgen, 1966) . 

A c o m p a r i s o n o f the d i e t s o f a d u l t and s u b a d u l t males 

d u r i n g s p r i n g and e a r l y summer showed t h a t t h e y a t e e s s e n t i a l l y 

the same p e r c e n t a g e s o f the d i f f e r e n t f o o d t y p e s (Table 8 ) . 

Few y e a r l i n g males e s t a b l i s h t e r r i t o r i e s ( B e n d e l l and E l l i o t t , 

1967). Most move o v e r what appears t o be a r e l a t i v e l y l a r g e 

home range, showing movements s i m i l a r t o those o f females 

( B e n d e l l and E l l i o t t , 1967; Lance, 1967). The s i m i l a r i t y o f 

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

t h a t b r e e d i n g and t e r r i t o r i a l b e h a v i o u r d i d n o t impose a d i e t a r y 

s t r a i n upon ma l e s . 

The o c c u r r e n c e o f f l o w e r s and f r u i t s i n the d i e t o f a d u l t s , 

b o t h males and f e m a l e s , i n c r e a s e d g r e a t l y d u r i n g June ( F i g s . 1 

and 2 ) . By e a r l y J u l y the amount o f c o n i f e r n e e d l e s e a t e n b y 

b o t h sexes d e c r e a s e d t o l e s s t h a n t h r e e per c e n t ( d r y w e i g h t ) 

o f the foods e a t e n . The n u t r i e n t c o m p o s i t i o n o f f r u i t s and 

f l o w e r s i s h i g h i n p r o t e i n and m i n e r a l s (Table 7 ) . The q u a l i t y 
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Table 8. Food o f a d u l t and y e a r l i n g g rouse, A p r i l and May, 

1957 t h r o u g h 1966, by percentage d r y w e i g h t . 

Food t y p e 
males 

a d u l t s y e a r l i n g s 
f e m ales 

a d u l t s y e a r l i n g s 

sample s i z e 73 IS 37 18 

c o n i f e r n e e d l e s 64.2 65.7 55.2 49.7 

l e a f m a t e r i a l 31.6 23.7 41.4 48.3 

f l o w e r s 0.6 1.2 0.3 0 

f r u i t s 3.0 9.3 3.0 1.9 

a n i m a l m a t e r i a l 0.6 0.1 0.1 0.1 
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o f the d i e t o f the hens remained h i g h , r e s e m b l i n g t h a t o f the 

r e p r o d u c t i v e season, w h i l e t h a t o f the males i n c r e a s e d t o a 

s i m i l a r l e v e l . 

D u r i n g l a t e May, a d u l t males b e g i n t h e i r a n n u a l m o u l t 

w i t h the re p l a c e m e n t o f the f i r s t p r i m a r y f e a t h e r . Growth 

o f p r i m a r i e s 2, 3, and 4 i s co m p l e t e d o r i n p r o g r e s s a t the 

end o f June, a t w h i c h time m o u l t o f the c o n t o u r f e a t h e r s b e g i n s 

( B e n d e l l , 1955b). There i s some q u e s t i o n as t o when the m o u l t 

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

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

H6hn (1961) s t a t e s t h a t c y c l i c f l u c t u a t i o n s i n p r o d u c t i o n o f 

gona d a l hormones, t o g e t h e r w i t h changes i n the l e v e l o f t h y r o i d 

hormone, c o n t r o l the p o s t n u p t i a l m o u l t o f b i r d s . B e n d e l l 

(1955b) r e p o r t e d t h a t a d u l t f e m a l e s commenced the moult 

c o n c u r r e n t l y w i t h a d u l t males, w h i l e Boag (1965) found t h a t 

b r e e d i n g hens began m o u l t i n g a f t e r t e r m i n a t i o n o f i n c u b a t i o n , 

a p p r o x i m a t e l y f o u r weeks l a t e r t h a n males and n o n - b r e e d i n g 

f e m a l e s . N e v e r t h e l e s s , by l a t e June m o u l t i n g i s i n p r o g r e s s 

f o r b o t h males and f e m a l e s , and the p r o c e s s c o n t i n u e s t h r o u g h 

A ugust and September. An adequate s u p p l y o f p r o t e i n i n the 

d i e t seems n e c e s s a r y f o r good f e a t h e r development ( H i l l , 1944; 

Korschgen, 1966). The need t o meet t h i s demand may e x p l a i n 

the a b r u p t t r a n s i t i o n i n the d i e t o f males, from p r e d o m i n a n t l y 

n e e d l e s t o f r u i t s and f l o w e r s w h i c h have h i g h p r o t e i n c o n t e n t s . 

The d i e t o f c h i c k s from m i d - J u l y u n t i l t h e y l e a v e the 

summer range ( F i g . 3) i s s i m i l a r t o t h a t o f a d u l t s , w i t h a 
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g r e a t e r use o f a n i m a l f o o d s . A s u i t a b l e d i e t f o r m e e t i n g the 

r e q u i r e m e n t s o f growth and mo u l t , as w e l l as f o r maintenace, 

i s n e c e s s a r y f o r c h i c k s . The l a t e summer d i e t o f c h i c k s was 

r e l a t i v e l y h i g h i n p r o t e i n and m i n e r a l c o n t e n t . A n i m a l 

m a t e r i a l has a much h i g h e r p r o t e i n c o n t e n t t h a n the p l a n t 

f o o d s e a t e n (Table 7 ) , b u t the energy e x p e n d i t u r e n e c e s s a r y 

t o c a p t u r e s u f f i c i e n t i n v e r t e b r a t e s t o meet the n u t r i t i o n a l 

r e q u i r e m e n t s o f the growing b i r d s may be p r o h i b i t i v e . 

I n f l u e n c e o f d i e t upon r e p r o d u c t i o n 

The e x i s t e n c e o f a m a t e r n a l i n f l u e n c e on the v i a b i l i t y 

and s u r v i v a l o f g a l l i f o r m c h i c k s was s u g g e s t e d by Young (1868, 

i n Z w i c k e l , 1965) and has been s u p p o r t e d by the f i n d i n g s o f 

N e s t l e r (1946), Bump e t a l . (1947), S i i v o n e n (1957), J e n k i n s 

e t a l . (1967) and Z w i c k e l (1965). Y e a r l y v a r i a t i o n i n the 

q u a l i t y o f the s t a p l e w i n t e r f o o d i s b e l i e v e d by some w o r k e r s 

to be r e s p o n s i b l e f o r d e t e r m i n i n g the c o n d i t i o n o f the hen, 

and t h r o u g h h e r , the v i a b i l i t y o f the c h i c k s ( K o s k i m i e s , 1955; 

L a u c k h a r t , 1957; Boag, 1963; J e n k i n s , 1963). However, 

bobwhite q u a i l ( C o l i n u s v i r g i n i a n u s ) were found by N e s t l e r 

(1944) t o show no s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s i n 

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

w i n t e r d i e t s o f d i f f e r e n t p r o t e i n l e v e l s . Dale and DeWitt 

(1958) s t a t e t h a t pheasants k e p t on a l o w - p r o t e i n w i n t e r d i e t 

were a b l e t o reproduce s u c c e s s f u l l y d u r i n g the f o l l o w i n g summer 

p r o v i d i n g the r e p r o d u c t i v e d i e t was s a t i s f a c t o r y . 
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S i i v o n e n (1957) s u g g e s t e d t h a t the change i n o v e r a l l 

q u a l i t y o f the d i e t o f the hens i n s p r i n g may be a f a c t o r 

i n d e t e r m i n i n g the r e p r o d u c t i v e s u c c e s s o f t e t r a o n i d s , and 

t h a t the time o f greate-st importance was the t h r e e week p e r i o d 

i m m e d i a t e l y p r e c e d i n g l a y i n g . The s u r v i v a l o f r e d grouse 

(Lagopus lagopus) c h i c k s has been f o u n d t o be r e l a t e d t o t h e 

amount o f green h e a t h e r a v a i l a b l e as f o o d f o r b r e e d i n g b i r d s 

.... i n the s p r i n g ( J e n k i n s e t a_l.,. ^.967) . 

No d i f f e r e n c e was found i n r e p r o d u c t i v e s u c c e s s o f grouse 

from the d i f f e r e n t s t u d y a r e a s d u r i n g the same y e a r , b u t mean 

b r o o d s i z e between y e a r s was s i g n i f i c a n t l y d i f f e r e n t ( Z w i c k e l 

and B e n d e l l , 1967). The y e a r o f l o w e s t c h i c k s u r v i v a l on the 

s t u d y r e a s was 1962, when n e s t i n g was a l s o d e l a y e d ( Z w i c k e l 

and B e n d e l l , 1967). The foods o f hens c o l l e c t e d d u r i n g A p r i l 

and May o f the y e a r s 1960 t h r o u g h 1963 were compared between 

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

c o u l d be r e l a t e d t o d e l a y e d n e s t i n g o r t o the poor e a r l y 

s u r v i v a l o f c h i c k s i n 1962. A h i g h e r percentage o f c o n i f e r 

n e e d l e s i n the p r e - n e s t i n g d i e t o f hens w o u l d be e x p e c t e d i n 

a y e a r o f l a t e n e s t i n g and low c h i c k s u r v i v a l , i f the a v a i l 

a b i l i t y o f f o o d t o hens was a f f e c t i n g t h e i r time o f n e s t i n g o r 

the v i a b i l i t y o f t h e i r c h i c k s . No such d i f f e r e n c e i n the use 

o f n e e d l e s by hens was f o u n d between 1962 and any o t h e r y e a r , 

o r between 1962 and the p o o l e d v a l u e s f o r a l l o t h e r y e a r s 

( t - t e s t , 5% l e v e l ) . The use o f a l l f o o d t y p e s b y hens was 

s i m i l a r i n 1962 t o t h a t i n o t h e r y e a r s (Table 9 ) . The d i e t 
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T a b l e 9. Comparison o f use o f f o o d t y p e s i n the e a r l y 
* 

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

s u r v i v a l (1962) t o the 10 y e a r average v a l u e s f o r the 

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

o f o c c u r r e n c e . 
Food type 1962 10 y e a r average 

(Sample s i z e ) (18) (55) 

wt. f .o. wt. J- .o. 

c o n i f e r n e e d l e s 31.2 74 36.8 64 

l e a f m a t e r i a l 66.6 93 58.1 93 

f l o w e r s 0.6 40 1.7 48 

f r u i t s 1.5 33 2.3 25 

a n i m a l m a t e r i a l 0.1 13 0.4 10 

* d u r i n g May and June 
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o f hens as d e t e r m i n e d by t h i s measure cannot t h e r e f o r e be r e l a t e d 

t o the l a t e h a t c h o r t o the poor e a r l y s u r v i v a l o f c h i c k s i n 

1962. No d a t a f o r n u t r i e n t c o n t e n t o f p l a n t s from the s t u d y 

a r e a s a r e a v a i l a b l e from d i f f e r e n t y e a r s t o determine y e a r l y 

v a r i a t i o n i n the n u t r i e n t c o m p o s i t i o n o f the main f o o d s p e c i e s 

o c c u r r e d , as has been r e p o r t e d by S i i v o n e n (1957) and L a u c k h a r t 

(1957). 

A l t h o u g h a l l s t u d y a r e a s were w i t h i n 2 5 m i l e s o f one 

a n o t h e r , and a l l had been l o g g e d and burned, t h e r e were 

d i f f e r e n c e s i n t h e i r p l a n t c o v e r a t the time when grouse were 

c o l l e c t e d . The coverage by c o n i f e r s on the a r e a s d i f f e r e d , 

b e i n g l o w e s t a t Comox Burn d u r i n g the p e r i o d 1957 through 1966 

( Z w i c k e l , 1965). A r t i f i c i a l r e p l a n t i n g o f Douglas f i r a l t e r e d 

the n a t u r a l p a t t e r n o f p l a n t s u c c e s s i o n on the a r e a s ( B e n d e l l , 

1954; Z w i c k e l , 1965). The v e g e t a t i o n a t Lower Quinsam Lake 

changed m a r k e d l y between 1953 and 1957, ( Z w i c k e l and B e n d e l l , 

1967), w i t h an i n c r e a s e i n the amount o f dense c o v e r . 

I n o r d e r t o determine the e x t e n t t o w h i c h p l a n t c o v e r 

i n f l u e n c e d the d i e t o f g r o u s e , d a t a on foods e a t e n by the b i r d s 

c o l l e c t e d from the d i f f e r e n t a r e a s were examined s e p a r a t e l y . 

The percentage o f c o n i f e r n e e d l e s e a t e n by hens c o l l e c t e d a t 

Lower Quinsam Lake from 19 50 t h r o u g h 1952 and from 1957 t h r o u g h 

1961 showed no s i g n i f i c a n t d i f f e r e n c e s a t the 5% l e v e l ( t - t e s t ) 

f o r any two week i n t e r v a l d u r i n g the s p r i n g o r summer. There 

was a l s o no d i f f e r e n c e between the n e e d l e c o n t e n t o f the d i e t s 

o f f e m a l e s from Lower and M i d d l e Quinsam Lakes between 1957 and 



51 

1966, o r between these b i r d s and those c o l l e c t e d a t Comox Burn 

from 1962 t h r o u g h 1966. 

The d i e t s o f males c o l l e c t e d a t Lower Quinsam Lake d u r i n g 

the two s a m p l i n g p e r i o d s d i d show a d i f f e r e n c e i n the perc e n t a g e 

o f c o n i f e r n e e d l e s w h i c h t h e y c o n t a i n e d . D u r i n g e a r l y May, 

a d u l t males t a k e n from 1950 t h r o u g h 19 52 had e a t e n s m a l l e r 

amounts o f c o n i f e r n e e d l e s t h a n had those c o l l e c t e d between 

1957 and 1961, and t h i s d i f f e r e n c e was s i g n i f i c a n t a t the 10% 

l e v e l (t=2.042, 11 d f ) . I n l a t e May and June, the d i f f e r e n c e 

between the d i e t s o f males from the two c o l l e c t i o n p e r i o d s 

i n c r e a s e d , and was s i g n i f i c a n t a t the 1% l e v e l (t=4.589, 37 d f ) . 

D u r i n g J u l y , f o l l o w i n g the decrease i n ' n e e d l e s use ( F i g . 1 ) , 

no d i f f e r e n c e i n the perc e n t a g e o f n e e d l e s e a t e n by males from 

the two p e r i o d s o f c o l l e c t i n g e x i s t e d . There were no 

s i g n i f i c a n t d i f f e r e n c e s i n n e e d l e consumption by males from 

Lower and M i d d l e Quinsam Lakes from 1957 on. I n s u f f i c i e n t 

a d u l t males were c o l l e c t e d a t Comox Burn t o t e s t s t a t i s t i c a l l y 

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

from the o t h e r a r e a s . The l i m i t e d d a t a a v a i l a b l e s u g g e s t 

t h a t males a t Comox Burn a t e a p p r o x i m a t e l y the same amount o f 

n e e d l e s as d i d those from Lower Quinsam Lake between 1950 and 

1952, and l e s s t h a n those males c o l l e c t e d a t Lower and M i d d l e 

Quinsam Lakes a f t e r 1957. 

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

f o o ds o t h e r t h a n n e e d l e s d u r i n g the r e p r o d u c t i v e season. 

Z w i c k e l (1965) found no e v i d e n c e o f a r e l a t i o n s h i p between mean 
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b r o o d s i z e and h a b i t a t type on th e s e s t u d y a r e a s . The 

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

d e s p i t e the h a b i t a t d i f f e r e n c e s between a r e a s , and any d i e t a r y 

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

o f f oods w o u l d t h e r e f o r e have been n u l l i f i e d . 

Males showed a l e s s e r degree o f s e l e c t i o n o f f o o d t h a n 

d i d hens d u r i n g the b r e e d i n g s e a s o n . When the males changed 

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

f r u i t s and seeds, a r e a l d i f f e r e n c e s d i m i n i s h e d and the use o f 

main t y p e s o f foods became v e r y s i m i l a r . I t t h e r e f o r e appears 

t h a t when the n u t r i t i o n a l r e q u i r e m e n t s o f grouse r e s u l t i n a 

s e l e c t i o n o f f o o d s , the e f f e c t o f the h a b i t a t on the d i e t i s 

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

f o o d i t e m s seems t o e x e r t a s t r o n g e r i n f l u e n c e on t h e i r use. 

I n b l u e grouse, a d u l t hens appear t o produce more young 

th a n do y e a r l i n g s ( Z w i c k e l , 1965; B e n d e l l and E l l i o t t , 1967) 

and the p o s s i b i l i t y t h a t t h i s may have a d i e t a r y b a s i s was 

i n v e s t i g a t e d . The main t y p e s o f f o o d e a t e n b y a d u l t and 

y e a r l i n g grouse o f b o t h s e x e s , d u r i n g A p r i l and May o f the 

y e a r s 1957 t h r o u g h 1966 were examined (Table 8 ) . A p r i l and 

May were chosen because t h i s i s the time o f peak b r e e d i n g 

a c t i v i t y , and the t r a n s i t i o n i n the d i e t o f hens o c c u r r e d 

d u r i n g t h e s e months. The amounts o f the f i v e t y p e s o f f o o d 

e a t e n by a d u l t and y e a r l i n g hens were v i r t u a l l y the same. 

T h e r e f o r e , where b o t h a d u l t and y e a r l i n g f e males were l i k e l y 

e a t i n g the same foods i n e v e r y y e a r , d i f f e r e n c e s i n r e p r o d u c t i v e 
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performance between a d u l t and y e a r l i n g hens were p r o b a b l y 

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

f o r r e p r o d u c t i o n , and n o t t o the f o o d w h i c h t h e y a t e . 

Autumn m i c f r a t i o n 

D u r i n g l a t e summer and autumn, b l u e grouse l e a v e the 

l o w l a n d b r e e d i n g ranges and r e t u r n t o t h e i r w i n t e r range i n 

the m o u n t a i n s . Beer (1943) and M a r s h a l l (1946) s u g g e s t t h a t 

t h i s a l t i t u d i n a l m i g r a t i o n may be r e l a t e d t o the c o n d i t i o n 

and abundance o f f r u i t s on the summer range and t h e i r r i p e n i n g 

l a t e r a t h i g h e r a l t i t u d e s . However, on the s t u d y a r e a s , a d u l t 

males b e g i n t h e i r m i g r a t i o n i n e a r l y summer and v i r t u a l l y a l l 

have l e f t the l o w l a n d s by e a r l y A u g u s t . The d e p a r t u r e o f the 

males o c c u r s p r i o r t o and d u r i n g the p e r i o d o f g r e a t e s t 

abundance o f the f r u i t s o f Rubus and G a u l t h e r i a . and t h e i r 

g r e a t e s t use b y hens and c h i c k s . The time o f depature o f 

a d u l t males from the summer range i s r e l a t e d t o the s e a s o n a l 

d e c rease i n t e s t i c u l a r volume ( B e n d e l l , 1955a; Simard, 1964). 

T h i s s t r o n g l y s u g g e s t s t h a t the a l t i t u d i n a l movement o f males 

i s c a u s ed b y the p h y s i o l o g i c a l c o n d i t i o n o f the b i r d s and i s 

not r e l a t e d t o t h e s u p p l y o f f o o d . 

Most o f the m i g r a t i o n o f hens and c h i c k s a p p a r e n t l y o c c u r s 

i n e a r l y September ( B e n d e l l and E l l i o t t , 1967). The g r e a t e s t 

amounts o f Rubus and G a u l t h e r i a f r u i t s were e a t e n by them i n 

August and September ( F i g s . 7 and 8 ) . There was no a p p a r e n t 

decrease i n the amount o f f r u i t s i n the d i e t o f hens o r c h i c k s 

w h i c h seemed r e l a t e d t o the m i g r a t i o n o f hens w i t h c h i c k s . 
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A l s o , i t appears t h a t hens w i t h brood migrate a t about the 
same time each year (Bendell and E l l i o t t , 1967) and m i g r a t i o n 
i s f a i r l y r a p i d once i t has begun (Lance, 1967). The 
evidence suggests t h a t i n hens and young, as i n the cocks, 
p h y s i o l o g i c a l events are more important i n m i g r a t i o n than 
i s the food supply. 
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SUMMARY 

1. The c r o p c o n t e n t s c f 875 b l u e grouse c o l l e c t e d a t t h r e e 

a r e a s on Vancouver I s l a n d v/ere a n a l y z e d t o determine the 

l a t e s p r i n g and summer f o o d h a b i t s o f t h e b i r d s . 

2. The t r a n s i t i o n from the w i n t e r d i e t t o more s u c c u l e n t 

summer fo o d s o c c u r r e d l a t e r i n males t h a n i n f e m a l e s . 

3 . The s p r i n g and e a r l y summer d i e t o f a d u l t f e m a l e s was 

m a i n l y l e a f m a t e r i a l and f l o w e r s . 

4. A d u l t s consumed s m a l l amounts o f i n v e r t e b r a t e s t h r o u g h o u t 

the summer. 

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

the b i r d s v/ere a p p r o x i m a t e l y t h r e e weeks o f age. A f t e r 

t h a t time p l a n t f o ods predominated i n the d i e t and by 

l a t e summer the fo o d s o f c h i c k s v/ere v e r y s i m i l a r t o 

th o s e e a t e n by a d u l t s . 

6. Over 80 p e r c e n t (by w e i g h t ) o f the d i e t o f the b i r d s 

examined was made up b y the f o l l o w i n g f o o d items t 

Pseudotsuqa m e n z i e s i i n e e d l e s , S a l i x spp. l e a v e s , 

P t e r i d i u m a c r u i l i n u m f r o n d s , G a u l t h e r i a s h a l l o n l e a v e s , 

T r i f o l i u m spp. l e a v e s , H y p o c h a e r i s r a d i c a t a f l o w e r s , 

Rubus u r s i n u s f r u i t s , G a u l t h e r i a s h a l l o n f r u i t s ' , 

V a c c i n i u m spp. f r u i t s , and a n i m a l m a t t e r . 

7. The f r e q u e n c y o f o c c u r r e n c e o f g r a v e l i n c r o p s i n c r e a s e d 

i n t he l a t e summer. 
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8. The w e i g h t o f c r o p c o n t e n t s i n c r e a s e d t h r o u g h o u t the day, 

and the h i g h e s t w e i g h t s were from b i r d s c o l l e c t e d a t dusk. 

9. B l u e grouse were f o u n d t o s e l e c t p a r t s o f p l a n t s w h i l e 

on the summer range . 

10. The degree o f use o f f o o d i t e m s w i t h i n a f o o d type was 

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

11. C h i c k s a t e a n i m a l f o o d i n the o r d e r o f abundance o f the 

i n v e r t e b r a t e s i n the f i e l d . 

12. I n v e r t e b r a t e s were t a k e n m a i n l y from the v e g e t a t i o n . 

13. The p r o t e i n and m i n e r a l c o n t e n t o f the d i e t o f females 

i n c r e a s e d d u r i n g the r e p r o d u c t i v e season due t o s e l e c t i o n 

o f f o o d s . They remained h i g h d u r i n g the p e r i o d o f m o u l t , 

a t w h i c h time the d i e t o f males i n c r e a s e d i n p r o t e i n and 

m i n e r a l l e v e l . 

14. There were no a p p a r e n t d i f f e r e n c e s , i n e i t h e r males o r 

f e m a l e s , between the d i e t s o f a d u l t and s u b - a d u l t 

( y e a r l i n g ) b i r d s w h i c h c o u l d be r e l a t e d t o d i f f e r e n c e s 

i n r e p r o d u c t i v e performance o f t h e two age c l a s s e s . 

15. The s p r i n g d i e t o f hens c o u l d n o t be r e l a t e d t o the poor 

e a r l y s u r v i v a l o f c h i c k s i n 1962, o r t o the l a t e h a t c h 

t h a t y e a r . 

16. S e l e c t i o n o f foods r e s u l t e d i n s i m i l a r d i e t s f o r grouse 

from a r e a s w h i c h were d i f f e r e n t i n terms o f type and 

amount o f v e g e t a t i o n a l c o v e r . 

17. The a l t i t u d i n a l m i g r a t i o n o f b l u e grouse i n autumn appears 

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