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Ab s t ra c t 

A reconnaissance survey of b i r d  popu la t ions  i n  c o a s t a l  hemlock old- 

growth f o r e s t s  was conducted i n  1983. The main o b j e c t i v e s  were t o  assess 

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

w e s t e r n  hemlock  (Tsuga h e t e r o p h y l l a )  f o r e s t s  a n d  t h o s e  found  i n :  

1) wes te rn  hemlock r e s i d u a l s  and 2) mountain hemlock (Tsuga mertensiana) 

f o r e s t s  a t  higher  e levat ion.  W e  found  t h a t  p o p u l a t i o n s  i n  u n d i s t u r b e d  

w e s t e r n  hemlock  f o r e s t s  and  w e s t e r n  hemlock  r e s i d u a l s  were s imi la r .  

Populat ions i n  h ighe r  e l e v a t i o n  mountain hemlock f o r e s t s  were d i f f e r e n t .  

We c o n c l u d e  t h a t  f u t u r e  work  s h o u l d  f o c u s  on  t h e  c a p a c i t y  of managed 

second-g rowth  w e s t e r n  hemlock  f o r e s t s  t o  s u p p o r t  o ld -g rowth  b i r d  

communities and on t h e  s t a t u s  of c a v i t y  n e s t e r s  i n  managed second-growth 

and high e l e v a t i o n  mountain hemlock f o r e s t s .  
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Resume/ 

/ 
On a proce/de/ en  1983 2 une enqugte p r e l i m i n a i r e  su r  l e s  popula t ions  

d 'oiseaux h a b i t a n t  l e s  v i e i l l e s  f o r g t s  c s t i i r e s  de pruches. L e  p r i n c i p a l  

ob j  e c t i f  vis6 e ta i t  d e  rechercher  les s i m i l i t u d e s  e n t r e  l e s  popula t ions  

d ' o i s e a u x  h a b i t a n t  d'une p a r t  l e s  v i e i l l e s  f o r e t s  de p r u c h e s  d e  l ' 0 u e s t  

(Tsuga h e t e r o p h y l l a )  res tges  i n t a c t e s  e t  d 'au t re  par t :  1) les r e s t a n t s  

d e  f o r e t s  de p r u c h e s  de  l ' 0 u e s t  2) l e s  f o r s t s  de p r u c h e s  de  M e r t e n s  

(Tsuga - m e r t e n s i a n a )  p o u s s a n t  e n  a l t i t u d e .  L ' enque te  a montr 'e q u e  l e s  

popula t ions  d'oiseaux occupant les  for&s de pruches de l ' O u e s t ,  i n t a c t e s  

ou non, e t a i e n t  similaires, a l o r s  que c e l l e s  q u i  h a b i t a i e n t  les  f o r e t s  de 

p r u c h e s  d e  Mer t ens  p o u s s a n t  e n  a l t i t u d e  S t a i e n t  d i f f g r e n t e s .  N o t r e  

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

p o u v o i r  d e s  f o r 2 t s  de p r u c h e s  d e  l ' 0 u e s t  s o u s  amenagement  i n t e n s i f  d e  

s u p p o r t e r  l e s  communautes  d ' o i s e a u x  h a b i t a n t  j u s q u ' a l o r s  l e s  v i e i l l e s  

f o r e t s  a i n s i  que  s u r  l e  s o r t  &serve a u x  o i s e a u x  n i c h a n t  d a n s  l e s  

c a v i t i e s  d a n s  c e s  f o r g t s  e t  d a n s  l e s  f o r g t s  de p r u c h e s  de M e r t e n s  

poussant en a l t i t u d e .  
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Logging i n  southwestern B r i t i s h  Columbia began i n  old-growth c o a s t a l  

Douglas-fir  (Pseudotsuga m e n z i e s i i )  and  c o a s t a l  w e s t e r n  hemlock  (Tsuga 

h e t e r o p h y l l a )  f o r e s t s .  w h e r e  r i v e r i n e  and  m a r i n e  w a t e r w a y s  p r o v i d e d  

inexpensive and easy t r a n s p o r t a t i o n  t o  m i l l s  and p o r t s  ( B r i t i s h  Columbia 

Min i s t ry  of F o r e s t s  1980). I n t e n s i v e  c l e a r c u t  logging combined w i t h  a 

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

t i d e w a t e r  and f u r t h e r  upslope. I n  t h e  search f o r  merchantable timber. 

t h e  i n d u s t r y  i s  now moving i n t o  m o u n t a i n  hemlock  (Tsuga m e r t e n s i a n a )  

f o r e s t s  which are t h e  l as t  f o r e s t  t ype  below t h e  a l p i n e  zone. 

An a n a l y s i s  by t h e  B r i t i s h  Columbia  M i n i s t r y  of F o r e s t s  (1980) 

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

dep le t ed  and t h a t  f o r e s t  r egene ra t ion  w a s  f a l l i n g  behind c u t t i n g  levels. 

As a result government and i n d u s t r y  are p lac ing  a n  inc reased  emphasis on 

i n t e n s i v e  s i l v i c u l t u r e  a n d  a s h o r t e r  t i m b e r  r o t a t i o n  (B.C. M i n i s t r y  of 

F o r e s t s  1981). Al though  much of t h e  D o u g l a s - f i r  and w e s t e r n  hemlock  

f o r e s t s  seem des t ined  f o r  i n t e n s i v e  management. l a r g e  s t a n d s  of mountain 

hemlock f o r e s t  remain uncut. Th i s  i s  because of t h e i r  p o s i t i o n  i n  parks 

and  t o  t e c h n i c a l  and  economic  p r o b l e m s  a s s o c i a t e d  w i t h  t h e i r  r e m o v a l  

e l  sewhere. 

To determine i f  fragmented. r e s i d u a l  s t a n d s  of wes te rn  hemlock and 

o ld -g rowth  s t a n d s  of m o u n t a i n  hemlock  a c t  a s  r e f u g i a  f o r  o ld -g rowth  

wes te rn  hemlock f o r e s t  b i r d  communities, w e  c a r r i e d  ou t  a reconnaissance 

s u r v e y  of b r e e d i n g  b i r d s  d u r i n g  t h e  summer o f  1983. S a m p l i n g  was 

d e s i g n e d  t o  t e s t  t w o  h y p o t h e s i s :  1) do b i r d  p o p u l a t i o n s  i n  un logged  

r e s i d u a l  s t a n d s  of w e s t e r n  hemlock  h a v e  t h e  same s p e c i e s  m i x  and  

popu la t ion  levels as  those  i n  undis turbed wes te rn  hemlock f o r e s t s ,  and 

2) do b i r d  popu la t ions  i n  undis turbed wes te rn  hemlock f o r e s t s  have t h e  

same s p e c i e s  m i x  and popu la t ion  l e v e l s  a s  t h o s e  i n  undis turbed mountain 
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hemlock fo res t s .  We a l s o  surveyed b i r d  popula t ions  i n  wes te rn  hemlock 

c l e a r c u t s  t o  document s p e c i e s  mix and popula t ion  levels. 

Study Areas 

Fores t  t ypes  were def ined  us ing  t h e  b iogeoc l ima t i c  zone concept of 

Kraj i n a  (1969). B i o g e o c l i m a t i c  z o n e s  a r e  d e l i m i t e d  p r i m a r i l y  on  t h e  

b a s i s  of t h e  combined i n f l u e n c e s  of c l i m a t e  and  phys iog raphy  on  t h e  

dominant vege ta t ion .  I m p l i c i t  i n  our  use of zones as a d e l i m i t e r  i s  t h e  

assumption t h a t  l ike v e g e t a t i o n  r e f l e c t s  s imilar  environmental  cond i t ions  

and hence similar b i r d  populations.  

B i r d  p o p u l a t i o n s  were sampled  i n  w e s t e r n  hemlock  c l e a r c u t s  (490- 

860 m), w e s t e r n  hemlock  r e s i d u a l s  (690-830 m), u n d i s t u r b e d  w e s t e r n  

hemlock f o r e s t s  (520-860 m), and i n  undis turbed mountain hemlock f o r e s t s  

(1030-1155 m). Study p l o t s  were l o c a t e d  n e a r  Whist ler ,  B r i t i s h  Columbia 

(52O06'N. 123°00'W) (F igure  1). 

I n  our study area about 44% of t h e  wes te rn  hemlock f o r e s t  remained 

i n  r e s i d u a l s ,  t h e  res t  h a v i n g  been  cu t .  The r e s i d u a l  s t a n d s  were 

g e n e r a l l y  b o r d e r e d  on t h r e e  s i d e s  by c l e a r c u t s ,  however ,  t h e y  were 

cont inuous w i t h  l a r g e r  b locks  of f o r e s t  a t  h igher  e leva t ions .  Res idua ls  

c a n  b e  v i e w e d  a s  t o n g u e s  of f o r e s t  e x t e n d i n g  downs lope  i n t o  c l e a r c u t s .  

The tongues were of d i f f e r e n t  sizes and conf igu ra t ions  bu t  were no less 

t h a n  150  m w i d e  and  600 m long .  The u n d i s t u r b e d  w e s t e r n  hemlock  a n d  

u n d i s t u r b e d  m o u n t a i n  hemlock  f o r e s t s  w e r e  i n  o n e  c o n t i n u o u s  b l o c k  

extending from t h e  v a l l e y  bottom t o  alpine.  A t  i t s  nar rowes t  point ,  near  

t h e  v a l l e y  bottom, t h e  f o r e s t  block w a s  2.7 km wide. . 

4 



b 

W 
1 
P. 
rt 
P. 
m 
=t 

c1 
0 
P 
C 
B 
U 
P. 
D 

w 
(a 
rt 
rt 
ID 
1 
3 
m 
0 
til 

o 
P 
m 
rn 
rt 
0 
C 
rt 
m 

m 
. 
ID 
o 
0 
3 a 
I 

m 
rt 

s 
rt 
9 

0 
P 
n. 
I 

m 
1 

s 
rt 
3- 

rrl 
P- 
op 
C 
rl 
ID 
CL 

U 
P- 
D m 
rt 
pl 
E) 
B 
D 
rt 
P- o 
rt m w 
rt 
m ’  m m 
3 
rt 
(a 
rt 
P. 
0 
3 
0 
til 

rt 
9 
m 
m 
rt 

cc 
D 
1 
m 
D 

ca 

m 
0 s s 
m 
rt 
m 
1 
3 

m 

FOREST TYPE 



Western hemlock si tes were i n  s t e e p  v a l l e y  t e r r a i n  on w e s t e r l y  and 

L 

n o r t h e r l y  f a c i n g  s l o p e s  averaging 19 degrees. Dominant tree s p e c i e s  were 

w e s t e r n  hemlock, Douglas- f  i r ,  and P a c i f i c  s i lver  f i r  (Abies amabil is) .  

W e s t e r n  r e d  c e d a r  (Thu ja  p l i c a t a )  a n d  t o  a lesser  e x t e n t  y e l l o w  c e d a r  

(Chamaecyparis noo tka tens i s )  were a1 so present.  

Residual and undis turbed wes te rn  hemlock s t a n d s  were composed of two 

u p p e r  t r e e  s t r a t a  w i t h  t o t a l  e s t i m a t e d  c o v e r  f rom 35-65%. T r e e  canopy 

h e i g h t  was 20-38 m a n d  a g e  was o v e r  251 y e a r s  (B.C. M i n i s t r y  of F o r e s t s  

1975).  A t h i r d  u n d e r s t o r y  t r e e  s t r a t a  was 2-3 m h i g h  and had a t o t a l  

c o v e r  of a b o u t  6% composed of young P a c i f i c  s i l v e r  f i r  a n d  w e s t e r n  r e d  

c e d a r .  The s h r u b  l a y e r  was u n d e r  2 m and c o n t a i n e d  A l a s k a n  b l u e b e r r y  

(Vacc in ium - a l a s k a e n s e )  and  f a l s e  a z a l e a  ( F e n z i e s i a  f e r r u g i n e a )  w i t h  

a b o u t  30% cove r .  Herb c o v e r  a v e r a g e d  o n l y  4% and w a s  composed of 

b u n c h b e r r y  (Cornus c a n a d e n s i s ) ,  A l a s k a n  b l u e b e r r y  a n d  r a t t l e s n a k e  

p l a n t a i n  (Goodyera o b l o n g i f o l i a ) .  V a r i o u s  m o s s e s  c o v e r e d  90% of t h e  

ground. D e s c r i p t i o n s  of how h a b i t a t  i n f o r m a t i o n  w a s  g a t h e r e d  a r e  

contained i n  t h e  t h e  Methods s e c t i o n  

We sampled  b i r d s  i n  c l e a r c u t s  t h a t  were c l o s e  t o  o u r  r e s i d u a l  

s t a n d s .  Logging,  u s i n g  t h e  h i g h - l e a d  c a b l e  method, t o o k  p l a c e  b e t w e e n  

1969 and 1980 (B.C. M i n i s t r y  of F o r e s t s ,  Squamich O f f i c e ,  p e r s o n a l  

communication). About h a l f  t h e  area w a s  burned and p l an ted  a f t e r  c u t t i n g  

w h i l e  t h e  rest r e c e i v e d  n o  t r e a t m e n t .  S tudy  p l o t s  were i n  t h e  g r a s s -  

f o r b e s  and  s h r u b - s e e d l i n g  s t a g e s  of s u c c e s s i o n .  Sh rub  a n d  t r e e  

regene ra t ion  w a s  i n  one o r  two s t r a t a  from 0.5-4 m i n  height ,  c w e r i n g  a n  

e s t i m a t e d  5-60% of t h e  ground. Dominant s p e c i e s  i n c l u d e d  Douglas-f i r ,  

w e s t e r n  hemlock, w e s t e r n  r e d  c e d a r ,  P a c i f i c  s i l v e r  f i r .  w i l l o w  ( S a l i x  

spp.), A laskan  b l u e b e r r y ,  a n d  f a l s e  box ( P a c h i s t i m a  g y r s i n i t e s ) .  A 

herbaceous l a y e r  covered 2% t o  50% of t h e  ground surface.  Bunchberry and 
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f i reweed (Epilobium angus t i fo l ium)  were common The moss community was 

reduced t o  from 2-75% cover. 

The m o u n t a i n  hemlock  s t u d y  area was  u p s l o p e  from t h e  u n d i s t u r b e d  

w e s t e r n  hemlock  f o r e s t .  T r e e s  were i n  two uppe r  s t r a t a  w i t h  a t o t a l  

cover of between 20% and 55%. Tree canopy he igh t  was 20-47 m and s tand  

a g e  w a s  o v e r  251 y e a r s  (B.C. M i n i s t r y  of F o r e s t s  1975). Dominant t rees  

were m o u n t a i n  hemlock,  P a c i f i c  s i l v e r  f i r ,  w e s t e r n  hemlock  a n d  y e l l o w  

cedar .  A t h i r d  u n d e r s t o r y  t r ee  l a y e r  c o n t a i n e d  young a m a b i l i s  f i r ,  

m o u n t a i n  hemlock  and  w e s t e r n  hemlock  2-3 m h i g h  w i t h  a b o u t  2% t o t a l  

cover .  The s h r u b  l a y e r  c o n s i s t e d  p r i m a r i l y  of A laskan  b l u e b e r r y  w i t h  

o c c a s i o n a l  P a c i f i c  s i l v e r  f i r  and  f a l s e  a z a l e a  u n d e r  2 m w i t h  a t o t a l  

cover of about  40%. A poorly developed he rb  l a y e r  cons i s t ed  mainly of 

b u n c h b e r r y  and q u e e n ' s  cup  ( C l i n t o n i a  u n i f l o r a )  w i t h  2% ground  cove r .  

Mosses covered 90% of t h e  ground surface.  

Me t h ods 

A s i n g l e - v i s i t  point-count method w a s  used t o  survey s ing ing  males 

from 20 May t o  10 J u n e  1983 (Wetmore e t  a l .  1985). The f u n d a m e n t a l  

sampling u n i t  w a s  a s t r a i g h t  t r a n s e c t ,  running perpendicular  t o  t h e  study 

area s l o p e ,  w i t h  f o u r  i n - l i n e  l i s t e n i n g  p o i n t s  100 m a p a r t .  F i f t e e n  

t r a n s e c t s  i n  each f o r e s t  type  (60 l i s t e n i n g  po in t s )  were placed a t  least 

100 m a p a r t  and  75 m away f rom any f o r e s t  edge. R i p a r i a n  areas were 

s i m i l a r l y  avoided. A t  each po in t  s ing ing  m a l e s  were recorded f o r  f i v e  

m i n u t e s  a f t e r  a o n e  m i n u t e  w a i t .  B i r d s  were p l a c e d  i n  o n e  of two 

c a t e g o r i e s :  20 m or c l o s e r  t o  t h e  o b s e r v e r  o r  f u r t h e r  t h a n  20 m away. 

E s t i m a t e s  of abundance  were t h e n  c a l c u l a t e d  b a s e d  on d e t e c t a b i l i t y  

f u n c t i o n s  der ived  f o r  each s p e c i e s  (Wetmore e t  al. 1985). A l l  censuses  -- 
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were conduc ted  by one  p a i r  of o b s e r v e r s  b e t w e e n  0530 and 1100 h r s .  

Sunr i se  w a s  approximately 0500 hrs .  Censusing d id  n o t  t ake  p l ace  i n  r a i n  

or when wind speed exceeded 10 km/hr. 

Two s o u r c e s  of i n f o r m a t i o n  were used  t o  e n s u r e  v e g e t a t i o n  w i t h i n  

f o r e s t  types  sampled were homogeneous. Tree canopy h e i g h t  and age d a t a  

were o b t a i n e d  f rom f o r e s t  c o v e r  maps (B.C. M i n i s t r y  of F o r e s t s  1975).  

Data on tree, shrub, h e r b  and moss cover. p l an t  species .  topography. and 

o t h e r  environmental  f a c t o r s  were c o l l e c t e d  a t  one l i s t e n i n g  p o i n t  i n  each 

t r a n s e c t .  

The t i m e  of c l e a r c u t t i n g  and in fo rma t ion  on post  logging  t r e a t m e n t s  

were obta ined  from t h e  B.C. Minis t ry  of F o r e s t s  o f f i c e  i n  Squamish Data 

on p l an t  communities and o t h e r  environmental  f a c t o r s  w e r e  c o l l e c t e d  as  i n  

t h e  f o r e s t e d  p l o t s .  B i r d  d a t a  f o r  a l l  c l e a r c u t  p l o t s  were lumped even  

though p l o t  a g e s  v a r i e d  f rom 3 t o  1 3  y e a r s  and  p o s t - c u t t i n g  t r e a t m e n t s  

var ied.  We d i d  no t  have a l a r g e  enough sample t o  a l low s t r a t i f i c a t i o n  on 

t h e  b a s i s  of age and t reatments .  

The Shannon-Weaver Index (HI) was used t o  compare t h e  d i v e r s i t y  of 

t h e  b i r d  abundance  e s t ima tes  b e t w e e n  f o r e s t  t y p e s  (Shannon a n d  Weaver 

1949) .  Horn's Index  o f  S i m i l a r i t y  (Ro) was used  t o  m e a s u r e  t h e  o v e r l a p  

of b i r d  communities between types  (Horn 1966). Horn's R o  ranges  from 0 

when two communities have no s p e c i e s  i n  common t o  1 when communities have 

t h e  same p r o p o r t i o n a l  s p e c i e s  c o m p o s i t i o n .  The K r u s k a l l - W a l l i s  

n o n p a r a m e t r i c  one-way a n a l y s i s  of  v a r i a n c e  by r a n k s  ( S i e g e 1  1956)  w a s  

used  t o  t e s t  f o r e s t  t y p e s  f o r  d i f f e r e n c e s  i n  t h e  d e n s i t i e s  of t h e  more 

common b i r d  species .  To ensure  adequate  numbers f o r  a n a l y s i s  w e  compared 

o n l y  t h o s e  s p e c i e s  whose t o t a l  number a c c o u n t e d  f o r  t h e  t o p  50% of t h e  

t o t a l  population. 
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Resu l t s  

We a c c e p t e d  t h e  f i r s t  h y p o t h e s i s :  es t imates  of b i r d  abundance  i n  

w e s t e r n  hemlock  r e s i d u a l  s t a n d s  were s i m i l a r  t o  t h o s e  i n  u n d i s t u r b e d  

w e s t e r n  hemlock  f o r e s t s .  R e s i d u a l s  h e l d  25 s p e c i e s  w i t h  a t o t a l  

populat ion of 834 males/100 ha. I n t a c t  f o r e s t s  contained 26 s p e c i e s  w i t h  

917 males/lOOha. The Shannon-Weaver Index w a s  2.24 for r e s i d u a l  and 2.50 

f o r  u n d i s t u r b e d  s t a n d s  ( T a b l e  1). Horn's I n d e x  of S i m i l a r i t y  was 

r e l a t i v e l y  h i g h  (0.87) (Table 2). 

Six s p e c i e s  f o u n d  i n  t h e  w e s t e r n  hemlock  f o r e s t  were n o t  f o u n d  i n  

t h e  r e s i d u a l s  : W e s t e r n  F l y  c a t c h e r ,  Swa inson ' s  Thrush, Black-headed  

Grosbeak, Red-tailed Hawk, Brown Creeper, and Evening Grosbeak (Table 1). 

The f i r s t  t h r e e  s p e c i e s  do n o t  r e l y  e x c l u s i v e l y  on  m a t u r e  f o r e s t  t y p e s  

f o r  nesting. The Red-tailed Hawk, Brown Creeper, and t o  a lesser e x t e n t  

t h e  Evening Grosbeak show a p re fe rence  f o r  n e s t i n g  i n  o l d e r  second-growth 

and m a t u r e  c o n i f e r o u s  f o r e s t s  ( J e w e t t  et 81. 1953,  Meslow and Wight  

1975).  F u r t h e r  s u r v e y s  w i l l  be  n e c e s s a r y  t o  d e t e r m i n e  t o  wha t  e x t e n t  

t h e s e  l a t t e r  s p e c i e s  w i l l  use r e s i d u a l s  f o r  nesting. 

We r e j e c t e d  t h e  second hypothesis:  b i r d  popu la t ions  i n  undis turbed 

wes te rn  hemlock f o r e s t s  are no t  t h e  same a s  those  i n  undis turbed mountain 

hemlock f o r e s t s .  Although t o t a l  dens i ty  and d i v e r s i t y  were similar and 

Horn's I n d e x  of  S i m i l a r i t y  was a h i g h  0.87 t h e r e  were many d i f f e r e n c e s  

between wes te rn  hemlock and mounta in  hemlock  f o r e s t s  ( T a b l e s  1 and  2). 

T o t a l  s p e c i e s  r i c h n e s s  i n  m o u n t a i n  hemlock  f o r e s t  w a s  18 vs. 2 6  i n  

wes te rn  hemlock f o r e s t s .  Ten s p e c i e s  found a t  r e l a t i v e l y  low d e n s i t y  i n  

wes te rn  hemlock f o r e s t  were not  seen i n  mature  mountain hemlock f o r e s t :  

Red-tailed Hawk, Red-breasted S a p s u c k e r ,  W e s t e r n  F l y c a t c h e r ,  S t e l l e r ' s  

J a y ,  Common Raven, Swa inson ' s  Thrush,  Amer ican  Robin, Yellow-rumped 
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Warbler .  Black-headed Grosbeak ,  and P u r p l e  Finch. The Red-tailed Hawk 

. 
and  P u r p l e  F i n c h  are  of c o n c e r n  due  t o  t h e i r  p r e f e r e n c e  f o r  n e s t i n g  i n  

o l d e r  second-growth  and m a t u r e  f o r e s t s .  The o t h e r  s p e c i e s  n e s t  i n  

younger seral  s t a g e s  (Meslow and Wight 1975). 

Table 1. Abundance estimates of s ing ing  maled100 ha i n  mountain hemlock 
(M. H.) f o r e s t s  and wes tern  hemlock (W. H. ) f o r e s t s .  r e s i d u a l  
s t ands  and c l e a r c u t s  near  Whis t le r ,  B r i t i s h  Columbia. 1983. 

M. H. W. H. W. H. W. H. 
Spec ies  Fores t s  F o r e s t s  Res idua ls  Clearcut  s 

Red-tailed Hawk 2 
(Buteo jamaicens is )  

Blue Grouse 9 1 
(Dendragapus obscurus) 

5 

_ -  
Vaux's Swif t  

(Chaetura vauxi) 

Rufous Hummingbird 
(Selasphorus rufus)  

Red-breasted Sapsucker 
(Sphyrapicus ruber)  

Hairy Woodpecker 
(P ico ides  v i l l o s u s )  

Northern F1 i c k e r  
(Colaptes  au ra tus )  

P i 1  ea t ed  Woodpecker 
(Dryocopus p i l e a t u s )  

Olive-sided Flyca tcher  
( Contopus b o r e a l i s )  

Alder F lyca tcher  
(Empidonax alnorum) 

Hammond's F lyca tcher  
(E. hammondii) - 

18 

81 

5 

1 

113 

22 

16 

3 

35 

12  

6 

9 

136 

11 

+ 

+ 

Western F lyca tcher  
(E. - d i f f i c i l i s )  

19 
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M. H. W. H. W. H. W. H. 
F o r e s t s  F o r e s t s  Residuals  Clearcut  s Spec ie s  

10 15 

+ 

2 16 

+ 

Gray Jay 
(Pe r i so reus  canadensis) 

S t el  1 er s Jay 
(Cyanoci t ta  s te l le r i )  

3 

25 

5 

53 

2 Common Raven 
(Corvus corax) 

69 

2 

6 

99 

242 

Chestnut-backed Chickadee 
(Parus rufescens)  

2 

6 

78 

156 

2 Red-breasted Nuthatch 
( S i t t a  canadensis) 

Brown Creeper 
( C e r t h i a  americana) 

126 

23 2 

28 Winter Wren 
(Troglodytes  t rog lody tes )  

Go1 den-crowned King1 e t  
(Regulus s a t r a p a )  

Tarnsend' s S o l i t a i r e  
(Myadestes townsendi) 

Swainson's Thrush 
(Catharus u s t u l a t u s )  

Hem it Thrush 
(5. g u t t a t u s )  

t 

3 

13 8 

11 

45 

6 

56 

24 

2 

+ 

American Robin 
(Turdus mig ra to r ius )  

79 Varied Thrush 
( Ixo reus  naevius) 

Cedar Waxwing 
(Bombycilla cedrorum) 

5 Orange-crowned Warbler 
(Vermivora c e l a t a )  

Y e l l o w  Warbler 
(Dendroica pe t ech ia )  

t 
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Species  
M. H. W. H. W. H. W. H. 

F o r e s t s  F o r e s t s  Res idua ls  Clearcut  s 

Yellow-rumped Warbler 
( E .  coronata)  

3 10 

Black-throated Gray Warbler 16 56 36 
(12. nigrescens)  

Townsend's Warbler 106 194 173 
(E .  t ownsend i )  

MacGill ivray s Warbler 2 
(Oporornis t o lmie i )  

Wilson's Warbler 
(Wilsonia p u s i l l a )  

Black-headed Grosbeak 
(Pheuct icus  melanocephalus) 

Rufous-sided Towhee 
( Pip i l o  e r y t  hropht  halmus 

Savannah Sparrow 
(Passerculus  sandwichensis) 

. 

Song Sparrow 
( Me 1 os p i z  a m e 1  od i a  

White-crowned Sparrow 
(Zonot r ich ia  leucophrys)  

Dark-eyed Junco 29 
(Junco hyemalis) 

Purp le  Finch 
(Carpodacus purpureus) 

Pine S i s k i n  a 
(Carduel i s  p inus)  

American Goldfinch 
(_C. t ris t is  1 

Evening Grosbeak 20 
(Coccothraustes  vespe r t inus )  

Total  Density 807 

5 

31 

4 

a 

81 

900 

2 

+ 

5 

25 

14  

a 

83 3 

12 

32 

+ 

+ 

3 

22 

+ 

86 

4 

a 

6 

3 93 
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Spec ie s  
M. H. W. H. W. H. W. H. 

F o r e s t s  F o r e s t s  Residuals  Clearcut  s 

Shannon-Weav er 
D i v e r s i t y  (HI) 2.21 2.50 2.24 2.04 

T o t a l  Species  18 26 25 27 

+ Spec ie s  p re sen t  b u t  i n  i n s u f f i c i e n t  numbers t o  c a l c u l a t e  abundance 
estimates o r  t o  inc lude  i n  Shannon-Weaver (HI). 

a Large mobile f l o c k s  of Pine S i s k i n s  were p resen t  b u t  w e  were unable t o  
determine what proport ion,  i f  any. were part of t h e  breeding b i r d  
c o m  u n i  t y . 

Table 2. Horn's (Horn 1966) Index of S i m i l a r i t y  of b i r d  popu la t ions  i n  
mountain hemlock (M. H.) f o r e s t s  and c o a s t a l  western hemlock 
(W. H.) f o r e s t s ,  r e s i d u a l s  and c l e a r c u t s  nea r  Whist ler .  B r i t i s h  
Columbia. 1983. 

M. H. W. H. W. H. W. H. 
F o r e s t s  F o r e s t s  Residuals  Clearcut  s 

M.H. F o r e s t s  

W.H. F o r e s t s  

W. H. Residuals  

W. H. C lea rcu t s  

1 .oo 

.87 1 .oo 

.91 .87 1 .oo 

.44 .47 .41 1.00 

Most of t h e  western hemlock s p e c i e s  t h a t  commonly n e s t  i n  o l d e r  

f o r e s t  t y p e s  w e r e  observed i n  t h e  mountain hemlock f o r e s t .  These species 

inc lude  : Gray Jay. Chestnut-backed Chickadee. Brown Creeper. Golden- 

crowned Kinglet .  H e r m i t  Thrush. Varied Thrush and Townsend's Warbler 

(Jewett -- e t  a l .  1953. Meslow and Wight 1975). Of t h e  common s p e c i e s  

t e s t e d  f o r  dens i ty  d i f f e r e n c e s  between f o r e s t  types.  only t h e  Townsend's 

Warbler showed a s i g n i f i c a n t  d i f f e rence .  That b i r d  had a lower d e n s i t y  
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i n  mountain hemlock f o r e s t s  t han  i n  western hemlock f o r e s t s  and western 

hemlock r e s i d u a l s  (P<O .02 Kruskall-Wallis  ANOVA). 

Clea rcu t s  supported a d i f f e r e n t  b i r d  popu la t ion  than  t h e  f o r e s t e d  

p l o t s .  T o t a l  dens i ty  was on ly  391 ma led100  h a  made up of 27 spec ie s .  9 

of which were i n  i n s u f f i c i e n t  numbers f o r  u s  t o  c a l c u l a t e  d e n s i t y  

(Table 1). The high s p e c i e s  r i c h n e s s  probably r e s u l t e d  because s tudy 

p l o t s  ranged through two success iona l  s t ages .  grass-forbes  and shrub- 

seedl ing.  Horn's Index of S i m i l a r i t y  between f o r e s t  p l o t s  and c l e a r c u t s  

w a s  low (Table 2 ) .  

Nine s p e c i e s  occurred only i n  t h e  c l e a r c u t  p l o t s :  Hairy Woodpecker. 

Hammond's Flycatcher.  Alder Flycatcher.  Townsend's S o l i t a i r e .  Yellow 

Warbler. White-crowned Sparrow. Savannah Sparrow. Cedar Waxwing and 

American Goldfinch. Few of t h e  f o r e s t  n e s t i n g  s p e c i e s  w e r e  recorded 

s ing ing  i n  t h e  c l e a r c u t s .  One i n t e r e s t i n g  excep t ion  w a s  t h e  Varied 

Thrush which w a s  occas iona l ly  hea rd  i n  c l e a r c u t  s. 

Discussion 

Able and Noon (1976) found t h a t  f o r e s t  b i r d  communities changed 

along e l w a t i o n a l  g r a d i e n t s  i n  t h e  n o r t h e a s t  United S t a t e s .  Species  

r i c h n e s s  and d i v e r s i t y  decreased w i t h  e l eva t ion .  Lower e l e v a t i o n  f o r e s t s  

contained a g r e a t e r  p ropor t ion  of low d e n s i t y  s p e c i e s  w h i l e  h ighe r  

e l e v a t i o n  f o r e s t s  had a g r e a t e r  dominance o r  concen t r a t ion  of abundant 

spec ie s .  Th i s  i s  similar t o  what w e  found. With i n c r e a s i n g  mountain 

e l e v a t i o n ,  mean temperatures  drop. t h e  a v a i l a b l e  l a n d  a r e a  decreases ,  t h e  

fog  severe 

physical  dis turbance.  These f a c t o r s  cause a d e c l i n e  i n  p r o d u c t i v i t y  and 

a d e c l i n e  i n  p l a n t  s p e c i e s  r i chness  (Beehler 1982). We surmise t h a t  

and cloud cover  i n c r e a s e s  and t h e r e  i s  a h i g h e r  i nc idence  of 
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t h e s e  d e c l i n e s  i n  a v a i l a b l e  r e sources  result i n  t h e  smaller, less r i c h  

avifauna observed i n  t h e  mountain hemlock f o r e s t .  

A f i n a l  area of concern i s  f o r  c a v i t y  n e s t e r s .  Three c a v i t y  n e s t e r s  

from t h e  wes te rn  hemlock f o r e s t .  r e s i d u a l s ,  and c l e a r c u t s  were no t  

observed i n  t h e  mountain hemlock f o r e s t s :  Red-breasted Sapsucker. Hairy 

Woodpecker, and P i l e a t e d  Woodpecker. The Sapsucker and t h e  Hairy 

Woodpecker will n e s t  i n  deciduous trees and snags over  25.4 cm diameter 

b r e a s t  high. The P i l e a t e d  Woodpecker p r e f e r s  snags Over 50.8 cm diameter 

b r e a s t  high (Bent 1939. Thanas 1979). I n  our study area. no p rov i s ion  

w a s  being made f o r  t h e  regrowth of l a r g e  deciduous trees o r  t h e  r e t e n t i o n  

of snags i n  c l e a r c u t s .  

Our p r e l  iminaxy reconnaissance i n d i c a t e s  t h a t  a1 though b i r d  

communities i n  old-growth western hemlock and mountain hemlock f o r e s t s  

are  similar,  they are not i d e n t i c a l .  Since most of t h e  wes te rn  hemlock 

r e s i d u a l  s t a n d s  w i l l  be  logged i n  t h e  f u t u r e ,  they w i l l  not  be a v a i l a b l e  

t o  a c t  a s  r e f u g i a  f o r  t h e  i n t a c t  wes t e rn  hemlock b i r d  community. Fu tu re  

work should focus on t h e  capac i ty  of managed second-growth western 

hemlock s t a n d s  t o  support  old-growth b i r d  communities and on t h e  s t a t u s  

of c a v i t y  n e s t e r s  i n  second-growth western hemlock and mountain hemlock 

f o r e s t s .  
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