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Abstract 

The d i s t r i b u t i o n  of Barrow's Goldeneye (m islandlca - 1  

i n  Canada i s  d iscont inuous  wi th  a small populat ion ( Z 3 , O O O  bi rds)  

i n  Quebec and a comparat ively l a r g e  populat ion (=100,000 b i r d s )  i n  

B r i t i s h  C o l u m b i a  a n d  t h e  Y u k o n .  The r e l i a b i l i t y  o f  t h e s e  

e s t ima tes  i s ,  however ,  q u e s t i o n a b l e .  Over 6 0 %  of t h e  wor ld  

p o p u l a t i o n  o f  Bar row's  Goldeneye b r e e d  a n d  w i n t e r  i n  B r i t i s h  

Columbia. The s t a tus  of each Canadian populat ion is  undetermined, 

a s  no r e l i a b l e  monitor ing scheme e x i s t s .  However, Chris tmas b i r d  

count resu l t s  (1969 t o  1984) do not  i n d i c a t e  any d r a s t i c  decrease 

i n  t h e  western populat ion.  Harvest  e s t i m a t e s  a r e  u n r e l i a b l e  due 

t o  low r e p r e s e n t a t i o n  of t h e  s p e c i e s  i n  t h e  sample .  T h r e a t s  

f a c i n g  Barrow's  Goldeneye i n c l u d e :  poor u n d e r s t a n d i n g  of t h e i r  

ecology, e s p e c i a l l y  f o r  t h e  eas t e rn  populat ion;  o f f s h o r e  petroleum 

exp lo ra t ion  and t r a n s p o r t a t i o n ;  t o x i c  p o l l u t i o n ;  hunt ing;  h a b i t a t  

d e s t r u c t i o n  and b i r d  harassment i n  w i n t e r ;  f i s h  i n t roduc t ion  i n t o  

f ish-f  ree lakes; dra inage  of wet lands;  and logging,  which  reduces 

n e s t  s i t e  a v a i l a b i l i t y .  P o s s i b l e  management o p t i o n s  i n c l u d e :  

n e s t  box p rograms  t o  reduce t h e  i m p a c t  of  l o g g i n g ;  h a b i t a t  

p ro t ec t ion ;  pub l i c  educat ion;  s t r i c t e r  monitoring and r egu la t ion  

of hunt ing p res su re  and research t o  improve our a b i l i t y  t o  p r e d i c t  

d e l e t e r i o u s  impacts  and h e l p  reduce or  m i t i g a t e  them. 
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R&m& 

La d i s t r i b u t i o n  du Garrot de Barrow au Canada es t  d i scon t inue  

a v e c  une p e t i t e  p o p u l a t i o n  (~3,000 o i s e a u x )  a u  Q u i b e c  e t  une 

grande popula t ion  (~100,000 oiseaux)  en Colombie Br i tannique  e t  a u  

Yukon. P l u s  de 60% de  l a  popula t ion  mondiale du  Garrot de Barrow 

n i c h e  e t  h i v e r n e  en  Colombie B r i t a n n i q u e .  L e  s t a t u t  d e s  deux 

p o p u l a t i o n s  c a n a d i e n n e s  e s t  i n c o n n u  p u i s q u ' i l  n ' e x i s t e  

prgsentement aucune mgthode de recensement f iable.  Cependant, l e s  

donn6es des recencements d e  No& (1969 a 1984) n' indiquent  pas  de 

changements impor t an t s  dans l a  popula t ion  de l 'oues t .  L e s  e s t imgs  

du nombre d'oiseaux aba t tu s  lors de l a  chasse  ne s o n t  pas  f i a b l e s  

'a cause de l a  f a i b l e  t a i l l e  de  1 ' 6 c h a n t i l l o n .  Les menaces q u i  

c o n f r o n t e n t  l e  G a r r o t  d e  B a r r o w  i n c l u e n t :  un manque d e  

c o n n a i s s a n c e s  s u r  l ' g c o l o g i e  de l ' e spkce ,  s u r t o u t  d a n s  l ' e s t ;  

l ' e x p l o r a t i o n  e t  l e  t r a n s p o r t  p 6 t r o l i e r  l e  l o n g  des cz tes ;  l a  

p o l l u t i o n  t o x i q u e ;  l a  chasse; l a  d e s t r u c t i o n  de l ' h a b i t a t ;  l e  

harassement des  oiseaux en h ive r ;  l ' i n t r o d u c t i o n  de poissons  dans 

l e s  l a c s  ob l ' e s p i c e  s ' a l i m e n t e ;  l e  d r a i n a g e  des  ; t angs  e t ;  

l ' e x p l o i t a t i o n  f o r e s t i k r e  q'ui r 6 d u i t  l e  nombre de s i tes  de 

n i d i f i c a t i o n .  L e s  o p t i o n s  d'amgnagement i n c l u e n t :  un programme 

d ' i n s t a l l a t i o n  de n i c h o i r s  pour rgduire  l ' impact de l ' e x p l o i t a t i o n  

f o r e s t i i r e ;  l a  p r o t e c t i o n  des h a b i t a t s  impor tan ts ;  l ' gduca t ion  du 

p u b l i c ;  une mei l leure  ; v a l u a t i o n  e t  un m e i l l e u r  c o n t r G l e  de la 

p r e s s i o n  de c h a s s e ;  de  l a  recherche s u r  1 ' 6 c o l o g i e  de l ' e s p g c e  

a f i n  d 'am6liorer  n o t r e  habi le t ;  pr6dire l e s  impacts  p o t e n t i e l s  

s u r  l a  popula t ion ,  de l e s  r6duire ou de l e s  mit iger .  
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Introduction 

I n  1980 t h e  Canadian W i l d l i f e  S e r v i c e  i n i t i a t e d  a s t u d y  on 

t h e  breeding ecology of Barrow's Goldeneye i n  B r i t i s h  Columbia t o  

bet ter  i d e n t i f y  f a c t o r s  a f f e c t i n g  t h e  reproduct ive success of t h e  

s p e c i e s .  T h e  f a c t o r s  t h a t  l e d  t o  t h e  i n i t i a t i o n  of t h i s  p r o j e c t  

A g e n e r a l  l a c k  of knowledge on t h e  e c o l o g y  of t h e  
s p e c i e s ,  

T h e  f a c t  t h a t  more t h a n  60% of t h e  w o r l d  p o p u l a t i o n  breed 
and win te r  i n  B r i t i s h  Columbia, 

T h r e a t s  of o i l  s p i l l s  on t h e  w i n t e r i n g  a r e a s  d u e  t o  
impending o f f  shore  resources  development, 

I n t e n s i v e  l o g g i n g  i n  c e n t r a l  B.C. t h a t  i s  g r e a t l y  
reducing n e s t  s i t e  a v a i l a b i l i t y ,  

High harves t  ra tes  f o r  young during t h e  hunting season i n  
c e r t a i n  a reas .  

t h i s  r e p o r t  I p r e s e n t  an u p d a t e  on w h a t  i s  known abou t  

Barrow's  Goldeneye,  i d e n t i f y i n g  knowledge g a p s  and p o s s i b l e  

t h r e a t s  t o  t h e  s p e c i e s ,  and l i s t  some management o p t i o n s .  I t  i s  

hoped t h a t  t h i s  document w i l l  spur f u r t h e r  research  and se rve  as  a 

base f o r  t h e  e s t ab l i shmen t  of a comprehensive management p lan  f o r  

t h e  spec ies .  

Distribution and abundance 

Barrow's  Goldeneye d i s t r i b u t i o n  i s  d i s c o n t i n u o u s ,  w i t h  a 

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

comparat ively l a r g e  populat ion a s soc ia t ed  wi th  t h e  P a c i f i c  Ocean 

(Be l l rose ,  197 8; Fig .  1). 

1 
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1) A t l a n t i c  popula t ion  

The A t l a n t i c  populat ion h a s  two components. F i r s t  t h e r e  is a 

b r e e d i n g  p o p u l a t i o n  i n  I c e l a n d  e s t i m a t e d  a t  2,023 b i r d s  i n  1977 

a n d  2,159 i n  1978 ( B e n g t s o n  1972, G a r d a r s s o n  1978). T h e  

populat ion w i n t e r s  along sp r ing  f e d  f r e s h  wa te r s  and poss ib ly  on 

c o a s t a l  w a t e r s  ( B e l l r o s e  1978, Palmer 19761, a l t h o u g h  E i n a r s s o n  

(1985) r epor t ed  t h a t  no c o a s t a l  w in te r ing  grounds have been found. 

Second, t h e r e  i s  a w i n t e r i n g  p o p u l a t i o n  i n  t h e  S t .  Lawrence 

e s t u a r y  of ea s t e rn  Quebec e s t i m a t e d  a t  2,547 b i r d s  (Reed a n d  

Bourge t  1977). The  b r e e d i n g  l o c a t i o n  of t h i s  p o p u l a t i o n  h a s  n o t  

been l o c a t e d  y e t .  I t  i s  n o t  known i f  t h e  Quebec and I c e l a n d i c  

popu la t ions  a r e  i s o l a t e d  or  i f  they interbreed.  

Hasbrouck (1944) summarized some eastern records  of Barrow's 

Goldeneye i n d i c a t i n g  t h a t  t h e  E a s t e r n  p o p u l a t i o n  may be  more 

widespread than repor ted  b u t  Griscom (1945) ques t ioned  Hasbrouck's 

d a t a  and s t a t e d  t h a t  w in te r ing  Barrow's Goldeneye were r a r e  along 

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

e a s t e r n  c o a s t l i n e  of Maine.  C h r i s t m a s  B i r d  Count r e s u l t s  f o r  

Eastern North America i n d i c a t e  t h a t  t h e  St-Lawrence Estuary i s  t h e  

major w in te r ing  a r e a  and t h a t  few b i r d s  a r e  observed i n  Maine and 

Massachuset ts  (Tables  1-2). None of t h e  C h r i s t m a s  B i r d  Counts  

conducted i n  c o a s t a l  N e w  Brunswick r epor t ed  s i g h t i n g s  of Barrow's 

Goldeneye. S m a l l  numbers  of  Bar row's  Goldeneye w i n t e r  i n  t h e  

m a r i t i m e  p r o v i n c e s  and i n  some of t h e  c o a s t a l  e a s t e r n  s t a t e s .  

Although Greenland has  a repor ted  win te r ing  populat ion (Salomonsen 

1967) i t s  s i z e  i s  unknown b u t  does  n o t  appea r  t o  be s u b s t a n t i a l .  

Todd (1 963) r e p o r t s  t h e  p r e s e n c e  of  m o l t i n g  Barrow's  Goldeneye 

along t h e  c o a s t s  of Ungava. 

3 



Table 1. Number af Barrow's Goldeneye recorded &ring Christmas bird counts1 
i n  Quebec, Prince Edward Island, N e w f o u n d l a n d  and Nova Scotia from 
1979 to 1986. 

Year of count 

1978 1979 1980 1981 1982 1983 1984 1985 

Baie-Caneau 
Forillon National Park 
Perce 
!radoussac 
Geor gevil l e  
Mont-joli 
RMuski 
Mont-Ibuis 
New Richmond 

Prjnce Edward Island 

Hillsborough 
P.E.I. National Park 

Corner Brook 

Terra Nova National Park 
St-Paul's Cowhad 

Broad Cove 

- - 25 - 301 
2 28 46 22 2 25 - - 12 29 34 84 3 

120 0 10 0 9 193 0 3 
0 0 0 2 0 0 1 0 - - - 8 3  0 12 16 - 

0 4 0 4 0 0 12 
2 0 

1 

0 - - 12 150 

- - - - - - 

- - - - - - - - - 

0 0 0 0 0 0 0 5 
4 4 6 5 1 0 40 50 

- - 0 1 - - 0 3 1 2 1 0 
0 0 0 1 3 0 1 

- - - - 

0 0 0 0 0 0 1 0 

1 Source: American Birds Vol .  33 No. 4, 1979; V o l .  34 No. 4, 1980; Vole 35 
No. 4, 1981; Vol. 36 No. 4, 1982; Vol. 37 No. 4, 1983; Vole 38 NO. 
4, 1984; Vole 39 NO. 4, 1985; VOl. 40 NO. 4, 1986. 
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Table 2. Number af Barrow's Goldeneye reoorded &ring Christmas Bird Countd 
in  Maine and Massachusetts from 1979 to 1986. 

Year of count 

1978 1979 1980 1981 1982 1983 1984 1985 

Machais Bay area 
Moose IslandJonesport 
Mt-Desert Island 
Orono-old Tawn 
Portland area 
schoodic mint 
Watemille 
Lewiston Auburn 

cape cod 
Greater Boston 
Martha's Vineyard 
Nantucket 
New Bedford 
Newburyport 
Plymouth 
Quincy 
Buzzard's Bay 
Cape Am-i 
Nwport County R . I .  
Mid Cape Cod 

2 2 4 1 1 1 3 
1 0 1 1 0 1 1 

0 2 1 7 2 2 5 1 
10 0 0 3 7 5 6 8 

2 4 3 8 4 6 
0 11 12 0 0 0 2 4 
0 0 0 0 0 0 0 2 - 0 0 1 1 0 0 

- - 

- - 

- 

0 1 1 0 2 3 1 6 
1 1 0 1 0 1 2 4 
0 0 0 2 1 0 0 3 
4 6 8 5 7 13 7 7 
0 0 0 0 0 0 0 1 
3 2 2 0 1 1 1 2 
0 3 3 2 3 4 3 
1 1 0 7 0 2 2 1 
1 0 1 0 1 3 3 0 
1 0 1 1 2 0 2 0 
0 0 0 0 0 0 1 0 

0 1 1 0 0 

- 

- - - 

1 Source: See Table 2. 
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2) Pacific popula t ion  

More t h a n  90% of t h e  w o r l d  p o p u l a t i o n  of Bar row ' s  Goldeneye 

breed west of t h e  Rocky Mountains from Oregon t o  Alaska and w i n t e r  

a l o n g  t h e  P a c i f i c  c o a s t .  Most Ba r row ' s  Goldeneye w i n t e r  i n  

c o a s t a l  waters from A l a s k a  t o  P u g e t  Sound. Small  numbers w i n t e r  

along t h e  Oregon and C a l i f o r n i a  coas t .  I n  B r i t i s h  Columbia a f e w  

b i r d s  w i n t e r  i n l a n d  on open r i v e r s .  S i m i l a r l y  a p o r t i o n  of t h e  

Yellowstone populat ion w i n t e r  l o c a l l y  on the rma l ly  open l a k e s  and 

r i v e r s  (Skinner 1937). Unfor tuna te ly  most estimates of popula t ion  

s i z e s  are ques t ionable .  

a )  A l a s k a  

B e l l r o s e  (1978) r e p o r t e d  an e s t i m a t e  of 90,000 g o l d e n e y e  

a s  t h e  pre-breeding popula t ion  i n  A l a s k a ,  s t a t i n g  t h a t  50% 

of those  (45 ,000)  were probably Barrow's Goldeneye. 

b) Yukon 

T h e  B a r r o w ' s  G o l d e n e y e  i s  a common b r e e d e r  i n  t h e  

southern  Yukon, ranking f o u r t h  i n  abundance behind scaup 

(Aykhya) , American Wigeon (Anns amerisana) and M a l l a r d  

(A. plafyrhyncas) ( B l o o d  197 9). D e s p i t e  i n t e n s i v e  

s u r v e y s ,  Bar row's  Goldeneye have  n o t  been o b s e r v e d  

b r e e d i n g  on t h e  Yukon c o a s t a l  p l a i n s  ( G o l l o p  and Dav i s  

1974, S h a r p  ef al. 1974, Hawkings 1986). The o n l y  known 

m o l t i n g  s i t e s  i n  w e s t e r n  Canada  f o r  male  B a r r o w ' s  

Goldeneye are on t h e  Old Crow F l a t s  i n  nor thwes tern  Yukon 

(Mossop and Hayes 1977). There i s  no a v a i l a b l e  e s t i m a t e  

of t h e  t o t a l  breeding and molt ing popula t ion  of Barrow's 

Goldeneye i n  t h e  Yukon. 
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c)  B r i t i s h  Columbia. 

T h e  cen ter  of abundance of Bar row's  Goldeneye i s  i n  t h e  

Aspen P a r k l a n d s  of  B r i t i s h  Columbia.  U n f o r t u n a t e l y  no 

good e s t i m a t e  of populat ion s i z e  i s  ava i l ab le .  Be l l rose  

(1978)  m e n t i o n s  t h a t  W i l l i a m  M o r r i s  and Ray H a l l a d a y  

e s t ima ted  a p r e b r e e d i n g  p o p u l a t i o n  of 70,000 t o  1 0 0 , 0 0 0  

b i rds .  Munro and Goodchild (1981) p re sen t  an estimate of 

1 2 6 , 0 0 0  b i r d s ,  based  on t h e  Canadian Land I n v e n t o r y  

system. Unfortunately t h e  p r e c i s i o n  of those  e s t i m a t e s  i s  

n o t  given. 

Recent s t u d i e s  i n  c e n t r a l  B r i t i s h  Columbia have provided 

e s t i m a t e s  of p a i r  d e n s i t y  of  Barrow's  Goldeneye f o r  

v a r i o u s  l a k e  s i z e s  (Savard  1986a) .  The r e s u l t s  a r e  

summarized i n  Table 3. D e n s i t i e s  were s i m i l a r  f o r  l akes  

smaller  t h a n  1 0  h a ,  a v e r a g i n g  0 .77~0 .05  p a i r s  p e r  ha ,  

whereas l a k e s  o v e r  1 0  ha had  d e n s i t i e s  a v e r a g i n g  o n l y  

0.29k0.07 p a i r s  p e r  ha.  U n f o r t u n a t e l y ,  t h e  number of 

l a k e s  of each s i z e  group i n  t h i s  region i s  s t i l l  unknown. 

Once t h i s  i n f o r m a t i o n  i s  o b t a i n e d ,  an e s t i m a t e  of known 

p r e c i s i o n  may be made f o r  t h e  b r e e d i n g  p o p u l a t i o n  of  

Barrow's Goldeneye i n  c e n t r a l  B.C. 

d )  Washington, Oregon and o the r  s t a t e s  

The U.S. F i s h  and W i l d l i f e  S e r v i c e  (anonymous 1979)  

e s t i m a t e d  t h e  P a c i f i c  Flyway p o p u l a t i o n  of Common and 

Barrow's Goldeneye f o r  t h e  western s t a t e s  a t  42,000 b i rds ,  

2 0 %  ( 8 , 0 0 0 )  o f  w h i c h  were a s s u m e d  t o  b e  B a r r o w ' s  

Goldeneye. B e l l r o s e  (1978) s t a t e d  t h a t  a b o u t  2 , 4 0 0  

Barrow's Goldeneye breed i n  Washington, 300 i n  Oregon and 
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Table 3 .  D e n s i t y  of Barrow's  Goldeneye  (number of p a i r s / h a )  on 
ponds of various s izes  i n  central  B r i t i s h  Columbia. 

Pond s i z e  
range ha No. Barrow's/ha 

0 01 

0 . 5  

1 . 5  

2 . 5  

5.0 

1 0  00 

- 0 .5  

- 1 . 5  

- 2.5  

- 5 . 0  

- 10.0 
- 40.0  

0.932 i- 

0 . 8 1 8  f 

0 .799  f 

0.667 f 

0.632 f 

0.285 f 

0.137 

0 -130 

0 . 1 0 8  

0.077 

0 -161 

0 .073  

n=18 

n=24 

n=23 

n=22 

n=13 

n=13 
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a s m a l l  number  i n  C a l i f o r n i a .  H a r r i s  gk U* (1954) 

summarized t h e  s t a t u s  o f  Ba r row ' s  Goldeneye i n  Eas t e rn  

Washington. A smal l  p o p u l a t i o n  b r e e d  i n  Y e l l o w s t o n e  

N a t i o n a l  P a r k  b u t  no e s t ima tes  a r e  a v a i l a b l e  ( S k i n n e r  

1937) 

If  we take t h e  prev ious  populat ion estimates a t  f a c e  value,  

t h e  A t l a n t i c  populat ion t o t a l s  approximately 5,000 b i r d s  whereas 

t h e  P a c i f i c  populat ion t o t a l s  approximately 180,000 b i r d s ,  f o r  a 

t o t a l  world populat ion of 185,000 bi rds .  B r i t i s h  Columbia a lone  

h a r b o u r s  a p p r o x i m a t e l y  6 0 %  of t h e  w o r l d  p o p u l a t i o n .  I s h o u l d  

r e i t e r a t e  h e r e  t h a t  t h e  accuracy and p r e c i s i o n  of t h e  e s t i m a t e s  

a r e  unknown and t h e r e f o r e  these  e s t i m a t e s  a r e  q u e s t i o n a b l e .  

Nevertheless ,  they p o i n t  t o  B r i t i s h  Columbia a s  t h e  s t ronghold of 

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

r e spons ib l e  f o r  t h e  w e l l  being of most of t h e  world popula t ion ,  

no t  only dur ing  t h e  breeding season b u t  a l s o  during t h e  win te r ing  

season. 

Life History 

1) Breeding Biology 

B a r r o w ' s  G o l d e n e y e  b reed  a t  2 y e a r s  o f  a g e  o r  l a t e r .  

Females ,  i n  t h e i r  f i r s t  y e a r ,  a r e  s e e n  on t h e  b r e e d i n g  a r e a s  

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

(Ead ie  a n d  G a u t h i e r  1985). S u b a d u l t  males a r e  a l s o  o b s e r v e d  on 

t h e  breeding grounds. Pairs form on win te r ing  a r e a s  and migra te  

i n d i v i d u a l l y  t o  breeding a r e a s  where they  e s t a b l i s h  t e r r i t o r i e s  

on lakes .  Females r e t u r n  t o  t h e  genera l  a r e a  where they f ledged 
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or have bred, whereas males fo l low t h e i r  mates. Males t h a t  l o o s e  

t h e i r  mates and do n o t  r e - p a i r ,  r e t u r n  t o  t h e  a r e a  where t h e y  

bred t h e  preceding yea r  (Savard 1985). Females u s u a l l y  r e t u r n  t o  

t h e  same breeding t e r r i t o r y  and use t h e  same n e s t  s i t e  from year  

t o  year  (Einarsson 1985, Savard 1986a). 

Bar row's  Goldeneye commonly n e s t  i n  c a v i t i e s  i n  t r e e s  

(Bellrose 1978). However, any c a v i t i e s  or pro tec t ed  areas may be 

used occas iona l ly :  crow n e s t s  (Edwards 1953, Sugden 1963) ,  marmot 

b u r r o w s  (Munro 19351, ground c a v i t i e s  ( M i l l a i s  1913,  Bengtson 

1 9 7 0 ) ,  h o l e s  i n  b a s a l t  c l i f f s  ( H a r r i s  2% al. 1954) .  I n  B r i t i s h  

C o l u m b i a  o n l y  c a v i t i e s  e x c a v a t e d  by P i l e a t e d  Woodpecker  

(Pryn~~gns piJ&afm) a re  l a r g e  enough f o r  Barrow's Goldeneye. 

O t h e r  woodpecker c r e a t e d  c a v i t i e s  a r e  o n l y  s u i t a b l e  a f t e r  t h e y  

have been en larged  by decay which means t h e  t rees  are  f r a g i l e  and 

s u b j e c t  t o  blowdown. 

I n  I c e l a n d ,  a no rma l  c l u t c h  s i z e  a v e r a g e s  10.9 (n=101) f o r  

e a r l y  c l u t c h e s  and 10.0 (n=78) f o r  l a t e  c l u t c h e s  (Bengtson  1972) .  

I n  B r i t i s h  Columbia c l u t c h  s i z e s  average 9.1 eggs (n=40) (Be l l rose  

1 9 7 8 ) .  S a v a r d  (1986a)  r e p o r t s  an  a v e r a g e  c l u t c h  s i z e  of  9.8k0.4 

i n  1983 (n=115) and 9.7k0.4 (n=131) i n  1984. However, i f  o n l y  

s u c c e s s f u l  n e s t s  are considered,  c l u t c h  s i z e  averaged 12.8k0.6 i n  

1983 (n=42) and 11.lf0.5 i n  1984 (n=62) .  T h i s  i s  b e c a u s e  many 

unsuccessfu l  n e s t s  were incomplete  c lu t ches .  P a r a s i t i c  l a y i n g  i s  

common and o f t e n  r e s u l t s  i n  c l u t c h e s  of 1 5  t o  20 e g g s ,  which if 

not  d e s e r t e d ,  o f t e n  ha tch  success fu l ly .  Because of t h e  prevelance 

of p a r a s i t i c  l ay ing ,  c l u t c h  s i z e  estimates a r e  b iased  upward. 
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. 

The i n c u b a t i o n  p e r i o d  r a n g e s  from 3 0  t o  34 d a y s  (Palmer 

1976) .  The  r a t e  of egg d e p o s i t i o n  v a r i e s  f rom b i r d  t o  b i r d .  

U s u a l l y ,  no more t h a n  1 egg i s  l a i d  p e r  day b u t  t h e r e  c o u l d  be 

several days between each egg. 

A f t e r  t h e  young h a t c h  t h e y  l e a v e  t h e  n e s t  s i t e  and f o l l o w  

t h e  f e m a l e  t o  t h e  water. Savard  (1986a)  showed t h a t  h a t c h i n g  

chronology can vary by a s  much a s  2 w e e k s  between y e a r s  depending 

on t h e  t iming  of sp r ing  thaw. Duckling m o r t a l i t y  v a r i e s  between 

y e a r s  b u t  i s  u s u a l l y  s i g n i f i c a n t l y  h i g h e r  i n  t h e  f i r s t  w e e k  

f o l l o w i n g  h a t c h i n g ,  a t y p i c a l  p a t t e r n  i n  w a t e r f o w l  (McGilvrey 

1969, B a l l  lef; a. 1975, Pienkowski and Evans 1982a, Ringelman and 

Longcore 1982,  P a t t e r s o n  1982,  H i l l  and  E l l i s  1984,  Mendenhall  

and M i l n e  1985). I n  some y e a r s  e a r l y  h a t c h i n g  b roods  have a 

h i g h e r  s u r v i v a l  r a t e  t h a n  l a t e  h a t c h i n g  o n e s  (Sava rd  1986a) .  

Bengtson (1972) found a s i m i l a r  d e c r e a s e  i n  s u r v i v a l  f o r  l a t e  

ha tch ing  Barrow's Goldeneye of Iceland.  

2)  T e r r i t o r i a l  behaviour 

a )  Breeding p a i r  t e r r i t o r y  

Barrow's Goldeneye have mul t i - s tage  t e r r i t o r i a l  systems, i.e. 

d i f f e r e n t  t e r r i t o r i e s  a r e  defended dur ing  a year: 1) pai red  males 

de fend  t e r r i t o r i e s  i n  t h e  s p r i n g  on t h e  b r e e d i n g  ponds,  2 )  a f t e r  

t h e  young have hatched females  e s t a b l i s h  and defend t e r r i t o r i e s ,  

and 3) i n  w in te r  pa i r ed  males defend t e r r i t o r i e s  on t h e  win te r ing  

a r e a s .  T h e s e  t e r r i t o r i e s  a r e  d e f e n d e d  n o t  o n l y  a g a i n s t  

c o n s p e c i f i c s  but a l s o  a g a i n s t  o ther  s p e c i e s  (Savard 1984, 1986a, 

1987a) 
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T e r r i t o r i a l  d rakes  e x c l u d e  a l l  c o n s p e c i f i c s  e x c e p t  mates 

f r o m  t e r r i t o r i e s .  T e r r i t o r i e s  a r e  e s t a b l i s h e d  a l o n g  t h e  

s h o r e l i n e  and, on a l a r g e  lake,  t h e  c e n t e r  becomes a n e u t r a l  a r e a  

where n o n - t e r r i t o r i a l  a d u l t s  and s u b a d u l t s  can  feed.  The 

p r o x i m a l  f a c t o r s  a f f e c t i n g  t e r r i t o r y  s i z e  seem t o  b e  

a g g r e s s i v e n e s s  of  t h e  male and  p a i r  d e n s i t y .  Females feed 

e x c l u s i v e l y  w i t h i n  t h e  t e r r i t o r y  and c a n  spend up t o  80% of t h e i r  

t i m e  feeding. The main f u n c t i o n  of t h e  t e r r i t o r y  seems t o  be t o  

provide t h e  female w i t h  an undis turbed feeding  area .  T e r r i t o r i e s  

a r e  d e f e n d e d  even when t h e  female i s  a b s e n t .  B o u n d a r i e s  a r e  

o f t e n  w e l l  def ined  and a re  no t  centered  around t h e  females. 

T e r r i t o r i a l  d r a k e s  a l s o  e x c l u d e  o t h e r  s p e c i e s  f rom t h e i r  

t e r r i t o r y .  There is a g r a d i e n t  i n  t h e  l e v e l  of Barrow's Goldeneye 

a g g r e s s i o n  a c c o r d i n g  t o  t h e  spec ie s  i n v o l v e d .  They a r e  v e r y  

a g g r e s s i v e  t o w a r d  c o n g e n e r i c s  (e .g .  B u f f l e h e a d  a n d  Common 

Goldeneye)  e x c l u d i n g  t h e m  f rom t h e i r  t e r r i t o r y  a s  t h e y  would 

c o n s p e c i f i c s  (Savard 1987a). They also r e g u l a r l y  exclude d iv ing  

d u c k s  and  somet imes  d a b b l i n g  d u c k s  f rom t h e i r  t e r r i t o r y  (Myres 

1 9 5 7 ,  S a v a r d  1 9 8 2 b ,  1 9 8 4 ,  1 9 8 7 a ) .  They a r e  h o w e v e r  l e s s  

aggres s ive  toward dabbl ing  d u c k s  than d iv ing  ducks .  

b )  Brood t e r r i t o r y  

Females w i t h  broods are a l s o  t e r r i t o r i a l  and t h e i r  behaviour 

i s  similar t o  t h a t  of t h e  t e r r i t o r i a l  drake (Myres 1957, Bengtson 

1971 ,  S a v a r d  1982b, E i n a r s s o n  1985) .  Female  a g g r e s s i o n  l i m i t s  

b rood  d e n s i t y  on l a k e s  (Sava rd  1986a) .  On l a r g e  l a k e s  b r o o d s  

of t e n  m i x  d u r i n g  a g g r e s s i v e  i n t e r a c t i o n s ,  of t e n  l e a v i n g  t h e  

v i c t o r i o u s  f e m a l e  w i t h  a n  e n l a r g e d  b r o o d  ( S a v a r d  1 9 8 7 b ) .  

However, i f  t h e  age of t h e  d u c k l i n g s  of t h e  two b r o o d s  d i f f e r ,  
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t h e  v i c t o r i o u s  f e m a l e  may k i l l  t h e  s t r a n g e  young e s p e c i a l l y  i f  

they a r e  very young. Such aggress ion  has  been shown t o  i n c r e a s e  

m o r t a l i t y  i n  young i n  a r e a s  of h i g h  d e n s i t y  (Bengtson  1972,  

Einarsson 1 9 8 5 ) .  

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

t e r r i t o r i e s  and are aggres s ive  toward o the r  s p e c i e s  a s  w e l l .  They 

have  been r e p o r t e d  t o  a t t a c k  and even k i l l  d u c k l i n g s  of o t h e r  

s p e c i e s  (Andrew 1960,  Sugden 1960,  Rober t son  and  S t e l f o x  1969,  

Bengtson 1972,  D e l m o t t e  1978 ,  S a v a r d  1982b, 1987b) .  I n  B r i t i s h  

Columbia they a r e  e s p e c i a l l y  aggres s ive  toward Bufflehead which  

t h e y  e x c l u d e  a s  i f  t h e y  were c o n s p e c i f i c .  The re  i s  even some 

i n d i c a t i o n  t h a t  a t  h i g h  d e n s i t y  t h e y  may n e g a t i v e l y  a f f e c t  

B u f f l e h e a d  s u r v i v a l  (Sava rd  1986a) .  I n  I c e l a n d ,  Bengtson ( 1 9 7 2 )  

repor ted  t h a t  m o r t a l i t y  of young scaups increased i n  a r e a s  of high 

Barrow's  Goldeneye d e n s i t i e s .  I n  B r i t i s h  Columbia,  a l t h o u g h  

f e m a l e  Bar row ' s  Goldeneye o c c a s s i o n a l l y  a t t a c k  b r o o d s  of o t h e r  

spec ies ,  it r a r e l y  resul ts  i n  duckl ing death.  Female goldeneyes 

a r e  more aggres s ive  toward o the r  d iv ing  duck broods than a g a i n s t  

dabbl ing d u c k  broods (Savard 1987a). 

c )  Winter  t e r r i t o r y  

Only pa i r ed  b i r d s  a r e  t e r r i t o r i a l  i n  win ter .  T e r r i t o r i e s  are 

l o c a t e d  a l o n g  rocky s h o r e l i n e s  and a re  spaced  l i n e a r l y  and 

cont iguously.  T e r r i t o r i a l i t y  is s imilar  t o  t h a t  observed on the 

breeding areas .  Males do most of t h e  t e r r i t o r i a l  defense although 

females o c c a s i o n a l l y  a t t a c k  i n t r u d e r s .  T e r r i t o r i a l  b i r d s  a l s o  

e x c l u d e  o t h e r  s p e c i e s  f rom t h e i r  t e r r i t o r y ,  e s p e c i a l l y  o t h e r  

LluceghalLa and S u r f  S c o t e r s  (Mslaniffn gersgisillska). Not a l l  
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p a i r s  a re  t e r r i t o r i a l  i n  w i n t e r  and i t  i s  n o t  c lear  why ( S a v a r d  

1986a) . 
3) Cour tsh ip  behaviour 

Barrow's Goldeneye d rakes  have an e l a b o r a t e  c o u r t s h i p  which 

h a s  been descr ibed  i n  d e t a i l  by s e v e r a l  a u t h o r s  (Sawyer 1 9 2 8 ,  

Myres 1957,  1959a ,  1959b,  N i c k e l l  1966 ,  Pa lmer  1976 ,  P o u r t o i s  

1978,  B e l l r o s e  1978) .  P a i r i n g  o c c u r s  m o s t l y  on t h e  w i n t e r i n g  

a reas  b u t  may o c c a s i o n a l l y  occur  on t h e  b r e e d i n g  areas .  P a i r  

r e u n i o n  o c c u r s  i n  t h e  f a l l  on t h e  w i n t e r i n g  a reas  and  t h e r e  

appears  t o  be l i t t l e  c o u r t s h i p  involved. A female t h a t  had l o s t  

he r  mate re -pa i red  on her  w in te r ing  a r e a  w i t h i n  2 weeks (personal  

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

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

t i m e .  Because of t h e  unequa l  s e x  r a t i o  i n  f a v o u r  of males, 

compet i t ion  may be high: i n  one s tudy,  a l l  females  t h a t  l o s t  t h e i r  

mates r e t u r n e d  t o  t h e  b r e e d i n g  a reas  p a i r e d ,  w h e r e a s  males t h a t  

l o s t  t h e i r  mates r e tu rned  unpaired (Savard 1985). 

4) Molt 

Half way through incubat ion ,  males l e a v e  t h e i r  mates f o r  t h e  

mol t ing  areas. The mol t ing  l o c a t i o n  of Barrow's Goldeneye drakes 

i n  B r i t i s h  Columbia h a s  n o t  y e t  been i d e n t i f i e d .  They p r o b a b l y  

mol t  i n l a n d  and no t  a long t h e  c o a s t  a s  suggested by Munro (1939) I 

because a d u l t  drakes a r e  o b s e r v e d  i n l a n d  l a t e  i n  t h e  f a l l  ( D u c k s  

U n l i m i t e d ,  p e r s .  comm.) and because t h e  r e t u r n  of d rakes  t o  

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

lakes. Swarth (1926) observed f l o c k s  of males f l y i n g  southward i n  
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June, near A t l i n ,  i n d i c a t i n g  t h a t  t h e  molt ing l a k e s  may be loca ted  

i n  B r i t i s h  Columbia. Thousands of Barrow's Goldeneye drakes mol t  

on t h e  O l d  Crow F l a t s  and on t h e  Yukon f l a t s  i n  t h e  Yukon and 

A l a s k a  (King 1963, Mossop and Hayes 1977). However, a l l  t h e  band 

r e t u r n s  from these  molt ing b i r d s  come from Alaska i n d i c a t i n g  t h a t  

they may be from t h e  Alaskan breeding populat ion (Mossop and Hayes 

1977) . 
Females do n o t  m o l t  i n  t h e  same l o c a t i o n s  a s  t h e  males .  Even 

u n s u c c e s s f u l  f e m a l e s  r ema in  on t h e  b r e e d i n g  ground when m a l e s  

l e a v e  f o r  t h e i r  m o l t i n g  area. I n  mid  J u l y ,  s u c c e s s f u l  f e m a l e s  

desert t h e i r  broods and congregate  on l a r g e r  l akes  t o  molt  where 

they j o i n  t h e  unsuccessful females  t h a t  have preceded them. By 

e a r l y  A u g u s t  t h e y  become f l i g h t l e s s  and r e g a i n  t h e i r  f l i g h t  by 

e a r l y  September .  They a r e  b e l i e v e d  t o  r ema in  on t h e i r  m o l t i n g  

l a k e s  u n t i l  ice format ion  (Palmer 1976) .  

5) Wintering biology 

Most Bar row's  Goldeneye  w i n t e r  a l o n g  t h e  P a c i f i c  c o a s t  

although a few w i n t e r  i n l and  on those  l a k e s  and r i v e r s  t h a t  remain 

open. I n  c o a s t a l  w a t e r s  t h e y  a re  a s s o c i a t e d  w i t h  rocky s h o r e s  

which  h a r b o u r  l a r g e  m u s s e l  beds. They a r e  t h e  most  abundan t  

goldeneye win te r ing  i n  our c o a s t a l  i n l e t s  (Vermeer 1982). 

Barrow's Goldeneye a r e  p h i l o p a t r i c  t o  t h e i r  w in te r ing  sites, 

r e t u r n i n g  t o  t h e  same l o c a t i o n  e v e r y  w i n t e r .  T h i s  f a c i l i t a t e s  

t h e  r e - f o r m a t i o n  of p a i r s  (Savard  1985). P a i r s  t h a t  r e - u n i t e  

e a r l y  i n  t h e  f a l l  o f t e n  s e p a r a t e  from l a r g e  win te r ing  f l o c k s  and 

e s t a b l i s h  w i n t e r  t e r r i t o r i e s  from which they exclude c o n s p e c i f i c s  

a s  w e l l  a s  o t h e r  d i v i n g  d u c k s .  Non-paired b i r d s  and y e a r l i n g s  
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s o m e t i m e s  form l a r g e  f l o c k s  n e a r  e x t e n s i v e  m u s s e l  beds.  A t  

n i g h t ,  b i r d s  aggregate i n  large groups i n  p r o t e c t e d  waters. Near 

Vancouver, more than 300 b i r d s  r o o s t  on a small f r e shwa te r  pond 

a d j a c e n t  t o  t h e  sea. 

R e c o v e r i e s  of b i r d s  banded i n  t h e  b r e e d i n g  a r e a s  i n d i c a t e  

t h a t  w i n t e r i n g  s i t e s  do n o t  seem t o  c o r r e s p o n d  t o  s p e c i f i c  

breeding areas (Figs. 2-3). Birds from a given breeding l o c a l i t y  

seem t o  d i s p e r s e  on t h e  w i n t e r i n g  a reas .  Banding r e t u r n s  

i n d i c a t e  t h a t  g o l d e n e y e s  b r e e d i n g  i n  B r i t i s h  C o l u m b i a  w i n t e r  

a long t h e  B r i t i s h  Columbia c o a s t  and i n  Puget Sound. 

6 )  Migration 

The sp r ing  mig ra t ion  t o  breeding areas occurs  i n  e a r l y  Apr i l .  

B i r d s  do n o t  fo rm l a r g e  f l o c k s  b u t  r a t h e r  m i g r a t e  a l o n e  o r  i n  

p a i r s  ( P a l m e r  1976, S a v a r d  1985). One marked p a i r  c o v e r e d  t h e  

320 km t o  i t s  breeding area i n  one n i g h t  (Savard 1985). However, 

i f  breeding ponds are s t i l l  f rozen ,  b i r d s  w i l l  c o n c e n t r a t e  on open 

l a k e s  and r i v e r s  u n t i l  t h e  ice recedes from t h e i r  breeding ponds. 

P a i r s  are o f t e n  observed on the i r  breeding lakes a s  soon a s  a few 

me te r s  of o p e n  water  i s  a v a i l a b l e  a n d  become t e r r i t o r i a l  

immediately . 
F a l l  m i g r a t i o n  o c c u r s  i n  l a t e  October  o r  e a r l y  November. 

B i r d s  seem t o  w a i t  u n t i l  f reeze-up t o  mig ra t e  t o  t h e  coast .  When 

they reach t h e  c o a s t  they  form large groups which r a p i d l y  separate 

i n t o  smaller ones and d isperse .  
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Fig.2 Indirect recoveries (birds shot a t  least 1 year after being banded) 

of Barrow’s Goldeneye banded in British Columbia before 1970. 
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Fig.3 Direct recoveries (birds shot the same year they were banded) 

of Barrow's Goldeneye banded in British Columbia before 1970. 
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7) Habitat  

I n  s u m m e r ,  Barrow's  Goldeneye i n  B r i t i s h  Columbia p r e f e r  

a l k a l i n e  l a k e s  t o  f r e s h w a t e r  o n e s  (Munro 1918,  S a v a r d  1 9 8 4 ) .  

S u c h  l a k e s  a r e  u s u a l l y  more p r o d u c t i v e  because of t h e  h i g h e r  

amount of n u t r i e n t s  i n  t h e  w a t e r  and because of t h e  absence of  

f i s h  w h i c h  compete  w i t h  w a t e r f o w l  f o r  i n v e r t e b r a t e s .  I n  t h e  

Columbia V a l l e y ,  Bar row's  Goldeneye a r e  r a r e l y  s e e n  on ponds of 

t h e  f l o o d p l a i n  whereas they a r e  abundant on t h e  a l k a l i n e  ponds of 

t he  benchlands (Savard 1984) . 
H a b i t a t  p r e f e r e n c e s  d u r i n g  m o l t i n g  and f a l l  s t a g i n g  a r e  

unknown. I n  w i n t e r  t h e y  o c c u r  t y p i c a l l y  a l o n g  rocky  s h o r e l i n e s  

and a r e  r a r e l y  seen  over mud f l a t s ,  sandy beaches or i n  e s t u a r i e s .  

They p r e f e r  p r o t e c t e d  s h o r e l i n e s  t o  e x p o s e d  o n e s  a n d  a r e  

e s p e c i a l l y  numerous i n  i n l e t s  ( M i t c h e l l  1952, Vermeer 1982) . 
8) Food h a b i t s  

a )  Summer 

Seventy-one stomachs analysed by Cottam (1939) had a v a r i e t y  

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

d r a g o n f l y  nymphs, c a d d i s f l y  l a r v a e ,  w a t e r  boatmen and midge 

l a r v a e  ( B e l l r o s e  197 8) .  Amphipods and c l a d o c e r a  a l s o  a p p e a r e d  

important  i n  t h e  d i e t  of goldeneye c o l l e c t e d  i n  c e n t r a l  B.C. I n  

I c e l a n d ,  c l a d o c e r a n s  were t h e  most  i m p o r t a n t  component of t h e  

d u c k l i n g s '  d i e t  (Garda r s son  1979a ,  1 9 7 9 b ) ,  whereas  a d u l t s  f e d  

mostly on chironomids (Gardarsson 197 9b). 
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b)  Winter 

Munro ( 1 9 3 9 ) ,  Vermeer ( 1 9 8 2 )  a n d  Koeh l  gf nl. ( 1 9 8 4 )  

summar ized  t h e  w i n t e r  d i e t  of  t h e  species.  Barrow's  Goldeneye 

f e d  m o s t l y  on  b i v a l v e s ,  B l u e  Mussels  (Myfilns ednlia) i n  

p a r t i c u l a r ,  and  on a v a r i e t y  of c r u s t a c e a n s .  Munro ( 1 9 2 3 )  

r e p o r t e d  t h a t  some feed  e x t e n s i v e l y  on salmon eggs.  Win te r  

f l o c k s  i n  B r i t i s h  Columbia a r e  o f t e n  l o c a t e d  near m u s s e l  beds and 

t h e  B l u e  M u s s e l  a p p e a r s  t o  be t h e i r  main w i n t e r  food .  

9) Factors a f f e c t i n g  reproduct ive  success 

A )  Weather 

Duckling s u r v i v a l  is g r e a t l y  reduced when ha tch ing  c o i n c i d e s  

w i t h  co ld  and  r a i n y  weather.  Bengtson (1972)  found  t h a t  c o l d  

s p e l l s  w i t h  p r e c i p i t a t i o n  caused a h i g h  m o r t a l i t y  among newly  

hatched goldeneye ducklings.  Similar  nega t ive .  effects have been 

documented i n  other water fowl  (Koskimies and L a h t i  1964, Hilden 

1964,  Makepeace and P a t t e r s o n  1980) .  

B) Preda t ion  

I n  a s t u d y  i n  c e n t r a l  B r i t i s h  C o l u m b i a ,  S a v a r d  ( 1 9 8 6 a )  

r e p o r t e d  t h a t  an  a v e r a g e  of 31+3% of  t h e  n e s t  boxes  used  by 

Barrow's  Goldeneye  were p reyed  upon each y e a r .  The  two main 

p r e d a t o r s  were t h e  B l a c k  Bear (m am-) and t h e  American 

Red S q u i r r e l  (w hudsonicus ).  Squi r re l s  u s u a l l y  removed 

o n l y  a few eggs ,  b u t  i f  y o l k  s p i l l e d  on t h e  o t h e r  e g g s ,  t h e  n e s t  

was u s u a l l y  deserted. B l a c k  Bears u s u a l l y  des t royed  t h e  n e s t  box 

and a t e  t h e  eggs. Some p reda t ion  by B l a c k  Bear was s e l e c t i v e  i.e. 

o n l y  o c c u p i e d  n e s t s  were d e s t r o y e d ,  b u t  i n  some i n s t a n c e s  a l l  

boxes i n  a given a r e a  were destroyed. 
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Two o the r  p reda to r s  a r e  known t o  eat  eggs and sometimes k i l l  

i n c u b a t i n g  f e m a l e s :  T h e  Marten (MarLes sp.) i n  t h e  b o r e a l  f o r e s t  

and t h e  Raccoon ( P p  lotor) i n  southern areas .  Preda t ion  h a s  

been r e c o g n i z e d  t o  a f f e c t  a v a r i e t y  of c a v i t y  n e s t i n g  s p e c i e s ,  

e s p e c i a l l y  when n e s t  boxes a r e  used (Naylor 1960, Be l l rose  & al. 

1964, Bolen 1967, Eriksson 1979b). 

C) Nest sites 

Barrow's  Goldeneye a r e  secondary  c a v i t y  n e s t e r s  and depend 

upon a l r e a d y  e x i s t i n g  c a v i t i e s .  Because of t h e i r  s i z e  t h e y  can 

o n l y  u s e  c a v i t i e s  e x c a v a t e d  by t h e  r e l a t i v e l y  r a re  P i l e a t e d  

Woodpecker. They a l s o  u s e  o the r  c a v i t i e s  t h a t  have been n a t u r a l l y  

e n l a r g e d  by decay.  Reproduc t ion  can  be a d v e r s e l y  a f f e c t e d  by 

l a c k  of n e s t  s i t e s  and/or  by t h e i r  poor q u a l i t y  (Sava rd  1986a) .  

T h e  more  open  t h e  s i t e  i s ,  t h e  more  s u s c e p t i b l e  i t  i s  t o  

p r e d a t o r s .  T h e  more d i s t a n t  a s i g h t  i s  f rom t h e  pond, t h e  more 

l i k e l y  i t  i s  t h a t  young w i l l  be p reyed  upon, become l o s t  o r  

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

shor tage  of s u i t a b l e  n e s t i n g  c a v i t i e s  has  been repor ted  i n  seve ra l  

c a v i t y  n e s t i n g  s p e c i e s  (S i r en  1951, Dennis and Dow 1984). 

D) T e r r i t o r i a l  behaviour 

T e r r i t o r i a l  behaviour can deter some p a i r s  from s e t t l i n g  on a 

g i v e n  pond and ,  i f  s i t e s  a re  l i m i t e d ,  keep  them f rom b r e e d i n g  o r  

f o r c e  them t o  breed l a t e r  i n  t h e  s e a s o n  when t h e  r e p r o d u c t i v e  

success i s  o f t e n  l o w e r .  T e r r i t o r i a l i t y  of f e m a l e s  w i t h  b r o o d s  

o f t e n  l i m i t s  t h e  number of b roods  on a pond. Excess b roods  a r e  

e i t h e r  e x p e l l e d  and exposed  t o  p r e d a t i o n  d u r i n g  t h e i r  t r a v e l  
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o v e r l a n d  t o  o t h e r  ponds,  o r  t h e  d u c k l i n g s  a r e  k i l l e d  d i r e c t l y  

(Sava rd  1987b) .  F i g h t s  be tween females  w i t h  b r o o d s  can  have  

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

e n c o u n t e r :  1) e s t a b l i s h m e n t  o f  t e r r i t o r i a l  b o u n d a i i e s ,  

2) e x p u l s i o n  of one of t h e  females and  her brood f rom t h e  l a k e ,  

3) death of young, o r  4)  complete o r  p a r t i a l  brood amalgamation. 

Aggressiveness  of females i s  more l i k e l y  t o  have a greater e f f e c t  

on r e p r o d u c t i v e  success d u r i n g  d r o u g h t  y e a r s  when b r o o d s  a r e  

f o r c e d  t o  c o n c e n t r a t e  on a few ponds. E i n a r s s o n  (1985) showed 

t h a t  i n  a r e a s  of high food d e n s i t y  Barrow's Goldeneye numbers were 

l i m i t e d  by t e r r i t o r i a l  behaviour . 
E )  Paras i t ic  l a y i n g  

Female g o l d e n e y e  o f t e n  l a y  eggs  i n  o t h e r  female 's  n e s t s ,  

t h e r e f o r e  i n c r e a s i n g  t h e  c l u t c h  s i z e  of t h e  h o s t  and i n c r e a s i n g  

t h e  chance of encounters  a t  t h e  nes t .  Th i s  phenomenon, common i n  

some species  of  w a t e r f o w l ,  i s  s t i l l  p o o r l y  unde r s tood .  Some 

a d u l t s  appa ren t ly  w i l l  l a y  p a r a s i t i c a l l y  and a l so  l a y  t h e i r  own 

c l u t c h .  Current  research i n d i c a t e s  t h a t  t h i s  phenomenon is  most 

common when n e s t  s i t e s  a r e  consp icuous .  I n  a d d i t i o n ,  t h e r e  i s  

evidence t h a t  t h i s  behaviour may i n c r e a s e  t h e  n e s t  d e s e r t i o n  r a t e ,  

and t h e r e f o r e  nega t ive ly  affect  reproduct ive  success (Eriksson and 

Andersson 1982, Andersson and Eriksson 1982). Semel and Sherman 

( 1 9 8 6 )  i n d i c a t e d  t h a t  i n  Wood D u c k s ,  p a r a s i t i c  b i r d s  a r e  

s t i m u l a t e d  by t h e  a c t i v i t y  of a n o t h e r  b i r d  a t  t h e  n e s t ,  and t h a t  

unoccupied boxes were r a r e l y  p a r a s i t i z e d .  
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F )  Food 

Females require h i g h  q u a l i t y  food when laying.  L a c k  of food 

may i n f l u e n c e  reproduct ive  success i n  va r ious  ways: 1) by reducing 

t h e  number of eggs l a i d ,  2) by reduc ing  t h e  s i z e  of t h e  eggs and 

t h u s  t h e  s i z e  of t h e  d u c k l i n g s ,  3) by d e l a y i n g  n e s t i n g  and  

f o r c i n g  t h e  b i r d  t o  n e s t  l a t e r  i n  t h e  s e a s o n ,  4 )  by p r e v e n t i n g  

n e s t i n g  a l t o g e t h e r ,  5 )  by s l o w i n g  d u c k l i n g  g rowth  r a t e ,  6 )  by 

s t a r v i n g  duckl ings and making them more s u s c e p t i b l e  t o  p reda to r s  

and disease, 7)  by f o r c i n g  t h e  brood t o  move t o  o t h e r  lakes,  t h u s  

i n c r e a s i n g  t h e  chance  of p r e d a t i o n ,  and of c o n f r o n t a t i o n  w i t h  

o the r  broods, 8) by a f f e c t i n g  s u r v i v a l  of a d u l t s .  

G )  Pair  bonds 

A f e w  s t u d i e s  on seab i rds  have  shown t h a t  p a i r s  t h a t  re- 

un i t ed  were more successful than newly formed p a i r s  (Coulson and 

Thomson 1983, Rowley 1983). The same may apply i n  goldeneyes. A 

f e m a l e  may be more l i k e l y  t o  r e t a i n  t h e  same t e r r i t o r y  on 

success ive  y e a r s  i f  s h e  r e t a i n s  t h e  same mate. H i s  mot iva t ion  t o  

de fend  t h e  t e r r i t o r y  may be s t r o n g e r  i f  h e  h a s  de fended  t h e  same 

a rea  be fo re  (Hinde 1956, F i g l e r  and Einhorn 1983) 

H )  Population d e n s i t y  

When popula t ion  d e n s i t y  is  h igh ,  i n t e r f e r e n c e  a t  n e s t  s i t es  

inc reases  and t h i s  o f t e n  l e a d s  t o  n e s t  d e s e r t i o n .  G r e n q u i s t  

(1963) showed t h a t  2 y e a r s  a f t e r  a y e a r  of h igh  p r o d u c t i o n ,  t he  

d e s e r t i o n  r a t e  i n c r e a s e d  i n  Common Goldeneye. Bengtson (1972) 

showed t h a t  hatching success of I c e l a n d i c  Barrow's Goldeneye was 

l o w e r  a t  h i g h  n e s t i n g  d e n s i t i e s  because of a g r e a t e r  d e s e r t i o n  

r a t e .  H e  a l s o  showed t h a t  young s u r v i v a l  was lower i n  a r e a s  of 
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high brood d e n s i t i e s .  Eriksson (1979b) found a density-dependent 

r e l a t i o n s h i p  be tween p o p u l a t i o n  s i z e  and  t h e  p r o p o r t i o n  of 

breeding a d u l t s  i n  Common Goldeneye. 

1 0 )  Hybr id iza t ion  

Barrow's Goldeneye sometimes h y b r i d i z e  w i t h  o t h e r  BucePhala. 

Hybr id iza t ion  w i t h  Common Goldeneye i s  t h e  most f r e q u e n t  (Snyder 

1 9 5 3 ,  S c h u l t z  1 9 5 8 ,  J a c k s o n  1 9 5 9 ,  J o h n s g a r d  1960), b u t  

h y b r i d i z a t i o n  w i t h  Hooded Mergansers h a s  been r epor t ed  (Be Emery, 

p e r s o n a l  communica t ion )  I n t e r s p e c i f i c  n e s t  p a r a s i t i s m  i s  

probably one major f a c t o r  f a c i l i t a t i n g  hybr id i za t ion .  Ducklings 

r a i sed  by a f o s t e r  s p e c i e s  w i l l  i m p r i n t  on t h e  s p e c i e s  and 

d e v e l o p  s i m i l a r  b e h a v i o u r  ( G o t t l i e b  1971,  Hess 1973)  , T h i s  

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

Fo rced  c o p u l a t i o n ,  wh ich  may p roduce  h y b r i d s  i n  d a b b l i n g  d u c k s  

has  not  been documented i n  t h e  genus d e s p i t e  i n t e n s i v e  

obse rva t ions  (Gauthier  1985, Savard 1986a). 

Population trends 

1) Eastern popula t ion  

I t  i s  n o t  known whether t h e  Barrow's Goldeneye popula t ion  of 

e a s t e r n  Quebec i s  stable o r  not ,  However, i t s  small s i z e  sugges t s  

i t  i s  v u l n e r a b l e .  The I c e l a n d i c  p o p u l a t i o n  a p p e a r s  s t a b l e  

( G a r d a r s s o n  1979a ,b )  a l t h o u g h  r e c e n t  c o u n t s  s u g g e s t  a p o s s i b l e  

decrease  (Gardarsson, pers.  comm.) 

2) Western popula t ion  

Trends  of t h e  A l a s k a ,  Washington,  Oregon and Y e l l o w s t o n e  

popu la t ions  are unknown. Monitoring techniques  i n  t h e  US. do n o t  
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d i s t i n g u i s h  be tween Common Goldeneye and Bar row ' s  Goldeneye. 

S i m i l a r l y ,  a e r i a l  surveys cannot be used i n  B.C. t o  monitor e i ther  

s p e c i e s  because  of t h e  d i f f i c u A t y  of i d e n t i f y i n g  them from t h e  

a i r .  

I summarized t h e  r e s u l t s  of C h r i s t m a s  b i r d  c o u n t s  f o r  t h e  

S t r a i t  o f  Georg ia  and  P u g e t  Sound f o r  Bar row's  Goldeneye. The 

Vancouver count had t h e  greatest  number of Barrow's Goldeneye and 

w e n t  back  a s  f a r  a s  1958 ( F i g .  4). From 1958 t o  1968, t h e  number  

of observers  may have affected t h e  counts.  However a f t e r  1968 t h e  

coverage was extensive.  Counts of Barrow's Goldeneye f l u c t u a t e d  

be tween 1,300 and 3,200 b i r d s  b u t  w i t h  no c o n s i s t e n t  t r e n d  

( F i g .  4). The number of areas surveyed increased  i n  1975. Counts 

s ince  1975 a r e  summarized i n  F i g .  5 .  T h e  p o p u l a t i o n  appears  

s t a b l e  f o r  a g i v e n  a r e a .  F l u c t u a t i o n s . i n  n u m b e r s  o f  Bar row's  

Goldeneye were similar for  t h e  Vancouver c o u n t  and a regrouping of 

P u g e t  Sound c o u n t s .  However, i t  i s  n o t  known a t  t h e  p r e s e n t  t ime  

i f  these f l u c t u a t i o n s  ref lect  populat ion changes o r  only weather 

cond i t ions  t h a t  a f f e c t  b i r d  d i s t r i b u t i o n  and/or count accuracy. 

Harvest 

I summarized h a r v e s t  r e su l t s  f o r  t h e  P a c i f i c  p o p u l a t i o n  

only .  H a r v e s t  m o n i t o r i n g  i s  b e t t e r  i n  t h e  U.S. t h a n  i n  Canada. 

I n  Canada, Common Goldeneye  and Bar row ' s  Goldeneye a r e  n o t  

separa ted  and t h e r e f o r e  it is  imposs ib le  t o  a s s e s s  t h e  ha rves t  of  

Barrow's Goldeneye. Table 4 summarizes t h e  western U.S. Harvest 

of  Ba r row ' s  Goldeneye. The  a v e r a g e  h a r v e s t  f o r  9 y e a r s  of 

m o n i t o r i n g  was 2,691 (Carney & al. 1983). T a b l e  5 summar izes  

t h e  h a r v e s t  of goldeneye i n  B r i t i s h  Columbia (Metras 1983, 1984, 
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Table 4 .  Summary o f  Barrow's  Goldeneye  h a r v e s t  i n  t h e  w e s t e r n  
U n i t e d  S t a t e s  f o r  t h e  p e r i o d  1971-1980 (Carney 2-t nl. 
1983) . 

Location 

Average 
Number of  
b i r d s  shot  

Alaska 
Washington 
Oregon 
Montana 
Idaho 
Wyoming 
C a l i f o r n i a  
Nevada 
Utah 
Color ado 
Arizona 
New Mexico 

Total  of  averages 

Average for  t h e  whole flyway 

1,137 

175 
4 97 
4 80 
139 
205 

0 
163 
138 

0 
3 

a 9 1  

3 828 

26 91 



Table 5 .  Summary of t h e  number of Common and Barrow's Goldeneye 
harvested i n  B r i t i s h  Columbia. 

Number of 
Year goldeneyes  shot  

1978 
1979 
1980 
1981 
1982 
1983 

1,614 
7,399 
4 947 
6,702 

836 
3,132 

X 4,105 f 1,097 
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1985). The average h a r v e s t  f o r  t h e  pe r iod  between 1978 and 1983 

was 4,105 k 1,097. I f  w e  assume t h a t  one  h a l f  i s  Barrow's  

Goldeneye, then  t h e  average annual h a r v e s t  i n  B r i t i s h  Columbia is 

2,000 b i r d s .  

I f  w e  assume: 1) an a n n u a l  h a r v e s t  of 5,000 b i r d s  on t h e  
west c o a s t ,  

2)  a populat ion of 63,000 pai rs  

3) a y e a r l y  product ion by p a i r s  of 5 young 

t h e n  y e a r l y  p r o d u c t i o n  i s  315,000 b i r d s  of w h i c h  2% a r e  s h o t  

a n n u a l l y .  T h i s  i n d i c a t e s  t h a t  h a r v e s t  on t h e  west c o a s t  is n o t  

e x t e n s i v e .  However t h e  da t a  base i s  w e a k  and t h e  c a l c u l a t e d  

estimates here may be misleading. Also ,  h a r v e s t  may be important 

i n  some a r e a s  and  a f f e c t  t h e  l o c a l  p o p u l a t i o n .  C l e a r l y  b e t t e r  

estimates are  required. Recoveries  of Barrow's Goldeneyes banded 

b e f o r e  1970 i n d i c a t e  t h a t  most  b i r d s  a r e  s h o t  l o c a l l y  and t h a t  

most  of  t h e  h a r v e s t  o c c u r s  i n  B r i t i s h  Columbia ( F i g s .  2-3). 

R e t u r n  r a t e s  of marked a d u l t  females t o  t h e i r  b r e e d i n g  a r e a s  

average between 60-70% i n d i c a t i n g  a r a t h e r  h igh  annual m o r t a l i t y  

r a t e  of 30%. However, none of t h e  300 a d u l t  females  I marked  

have been r epor t ed  by hun te r s ,  sugges t ing  e i ther  a low r e p o r t i n g  

ra te  or  t h a t  hunt ing i s  n o t  t h e  major source of m o r t a l i t y .  

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

1) B r i t i s h  Columbia 

A) Res t r i c t ed  d i s t r i b u t i o n  and r e l a t i v e l y  small  g l o b a l  
popula t ion .  

Because of t h e i r  r e s t r i c t e d  d i s t r i b u t i o n  and small  g l o b a l  

p o p u l a t i o n  Barrow's  Goldeneye a re  more s e n s i t i v e  t o  man-made or 

na tu ra l  environmental  p e r t u r b a t i o n s  than  more widespread species. 
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B) Offshore petroleum exp lo ra t ion  and t r a n s p o r t a t i o n .  

Barrow's Goldeneye win te r  along t h e  P a c i f i c  c o a s t  where they 

f eed  m o s t l y  on B l u e  Mussels (Pa lmer  1976,  Vermeer 1982) .  O i l  

s p i l l s  on t h e i r  w in te r ing  areas could a f fec t  t h e  b i r d s  d i r e c t l y  by 

weakening them and/or  i n d i r e c t l y  by d e s t r o y i n g  t h e i r  food  

r e s o u r c e s .  Many of t h e  w i n t e r i n g  a r e a s  a r e  i n a c c e s s i b l e  o r  

s u b j e c t  t o  severe  weather cond i t ions  and a r e  t h e r e f o r e  u n l i k e l y  

t o  be rehabi l i ta ted  a f t e r  a sp i l l .  

C )  Toxic p o l l u t i o n .  

B l u e  Mussels concen t r a t e  t o x i c  chemicals.  Severa l  important  

w i n t e r i n g  s i t e s  of Barrow's  Goldeneye a r e  l o c a t e d  i n  a r eas  of 

g r e a t  i n d u s t r i a l  a c t i v i t i e s  (e.g. Vancouver,  K i t i m a t  and A l i c e  

A r m ) .  Accumulation of heavy m e t a l s  may a f f e c t  t h e  reproduct ive  

success and s u r v i v a l  of Barrow's Goldeneye. 

D )  Hunting. 

Hunting m o r t a l i t y  could be excess ive  i n  some l o c a l  areas and 

may a f f e c t  l o c a l  p o p u l a t i o n s  by t a k i n g  a l a r g e  p r o p o r t i o n  of  

young each y e a r .  P r e l i m i n a r y  s u r v e y s  have  i n d i c a t e d  t h a t  t h e  

Barrow's  Goldeneye i s  an a c t i v e l y  h u n t e d  s p e c i e s  i n  l o c a l  a r e a s  

of B r i t i s h  C o l u m b i a  (Savard 1982a). 

E )  Habitat  d e s t r u c t i o n  and b i r d  harassment on win te r ing  a r e a s .  

C o a s t a l  deve lopment  reduces w i n t e r  h a b i t a t ,  and i n c r e a s i n g  

r e c r e a t i o n a l  boat ing may cause undue harassment t o  some win te r ing  

concent ra t ions .  

F )  Habitat  modi f ica t ion  on breeding a r e a s .  

i)  Drainage of wet lands reduces a v a i l a b l e  breeding h a b i t a t .  

ii) F i s h  i n t r o d u c t i o n s  decrease i n v e r t e b r a t e  d e n s i t i e s  i n  
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l a k e s  and reduce t h e  l a k e ' s  a t t r a c t i v e n e s s  t o  goldeneye .  

Bar row's  Goldeneye d e n s i t i e s  a r e  t h e  h i g h e s t  i n  a l k a l i n e  

lakes which are u s u a l l y  devoid of f i s h .  Fish compet i t ion  has  

been shown t o  reduce f o o d  a v a i l a b i l i t y  i n  l a k e s  ( E r i k s s o n  

1979a ,  Andersson 1 9 8 1 ,  Eadie  and Keast 1 9 8 2 ,  DesGranges and 

Brodeur 1 9 8 5 ) .  

iii) R e c r e a t i o n a l  deve lopmen t  may also n e g a t i v e l y  a f f e c t  

Bar row ' s  Goldeneye s u r v i v a l  by i n c r e a s i n g  d i s t u r b a n c e  on 

breeding lakes  and t h u s  s u b j e c t i n g  young t o  h i g h e r  m o r t a l i t y  

due  t o  t e r r i t o r i a l  b e h a v i o u r  of a d u l t s  o r  by m o d i f y i n g  t h e  

h a b i t a t  (e.g. c o t t a g e  development) . 
i v )  Logging i s  by f a r  t h e  g r e a t e s t  t h r e a t .  I n  t h e  l a s t  

decade an epidemic of Mountain Pine Beetle i n  t h e  i n t e r i o r  of 

B r i t i s h  Columbia h a s  spur red  i n t e n s e  logging  a c t i v i t i e s .  The 

r e s u l t  i s  t h e  removal  of a l l  l a r g e  t r e e s  f rom g r e a t  t r a c k s  of 

f o r e s t .  C u r r e n t  f o r e s t r y  p r a c t i c e s  i n  t h e  Aspen P a r k l a n d  

remove a l l  snags,  o f t e n  u p  t o  t h e  edge of ponds. Therefore ,  

l a r g e  c a v i t i e s  wh ich  Barrow's Goldeneye  r equ i r e  t o  breed  

become rare and are more d i s t a n t  from lakes. 

G) Habitat  mod i f i ca t ions  on win te r ing  a r e a s .  

Development  of aquacu l tu re  a l o n g  t h e  c o a s t  of B r i t i s h  

Columbia could seve re ly  a f f e c t  w i n t e r i n g  Barrow's Goldeneye i f  t h e  

bes t  w i n t e r i n g  s i tes  become a q u a c u l t u r e  s i tes .  Good w i n t e r i n g  

s i tes  could a l s o  be des t royed  by i n d u s t r i a l  development along the 

c o a s t  . 
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H) L a c k  of knowledge. 

The m o l t i n g  l o c a t i o n s  of Bar row's  Goldeneye i n  B r i t i s h  

Columbia are s t i l l  unknown and those  a r e a s  may be sub jec t  t o  any 

of t h e  above t h r e a t s .  A d u l t s  l o s e  t h e i r  f l i g h t  c a p a b i l i t i e s  f o r  

s e v e r a l  w e e k s  when t h e y  c o n c e n t r a t e  t o  m o l t ,  and a r e  t h e r e f o r e  

h igh ly  vulnerable  dur ing  t h i s  period. Because we do no t  know t h e  

l o c a t i o n  of m o l t i n g  a reas ,  o r  t h e  b e h a v i o u r  a n d  r e q u i r e m e n t s  of 

t h e  b i r d s  dur ing  t h i s  per iod ,  we cannot p r o t e c t  them. S i m i l a r l y ,  

we do n o t  know t h e  crucial  a r e a  f o r  f a l l  s t a g i n g  (see t h e  s e c t i o n  

on Resea rch  needs  f o r  f u r t h e r  e x a m p l e s ) .  L a c k  of  knowledge 

i m p a i r s  o u r  a b i l i t y  t o  a d e q u a t e l y  manage t h e  s p e c i e s  i n  some 

phases of i t s  l i f e  cycle. 

2) Quebec 

T h e  p o p u l a t i o n  of Bar row's  Goldeneye i n  ea s t e rn  Canada i s  

e s p e c i a l l y  vulnerable  because of i t s  small s i ze .  I t  appears  t o  be 

completely i s o l a t e d  from t h e  western populat ion and even poss ib ly  

from t h e  I c e l a n d i c  population. Because of our poor knowledge of 

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

However, t h r e a t s  s i m i l a r  t o  t h o s e  p r e s e n t  i n  B r i t i s h  Columbia 

probably e x i s t  f o r  t h e  e a s t e r n  population. 

Almost  n o t h i n g  i s  known a b o u t  t h i s  i s o l a t e d  p o p u l a t i o n :  

1) t h e i r  breeding l o c a t i o n  i s  unknown, t h u s  2) nothing i s  known of 

t h e i r  breeding ecology there. 3) Molting l o c a t i o n s  a r e  unknown. 

4 )  S t a g i n g  s i t e s  a re  unknown. 5) W i n t e r i n g  e c o l o g y  i s  p o o r l y  

known. 6) Important  w in te r ing  h a b i t a t s  have not  been i d e n t i f i e d .  

T h e  o n l y  i n f o r m a t i o n  a b o u t  t h i s  p o p u l a t i o n  i s  d e r i v e d  f rom 

win te r  i n v e n t o r i e s  of water fowl  i n  t h e  S t .  Lawrence e s t u a r y  (Reed 
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and B o u r g e t  1977, Lehoux e& nl. 1985). I n  J a n u a r y  1986, a s u r v e y  

of t h e  w i n t e r i n g  concen t r a t ion  of Barrow's Goldeneye of Baie des  

Rochers, Quebec, y i e lded  156 (52%) a d u l t  females, 103 (34%) a d u l t  

males and 41 (14%) y e a r l i n g s  and/or subadul t s .  The predominance 

of a d u l t  females i n  t h e  f l o c k  sugges ts  t h a t  d i f f e r e n t  f a c t o r s  may 

impinge  on t h i s  p o p u l a t i o n  t h a n  on t h e  w e s t e r n  p o p u l a t i o n .  I n  

B r i t i s h  Columbia,  l a r g e  f l o c k s  of  a d u l t  b i r d s  a r e  r a r e  and a d u l t  

males always outnumber a d u l t  females. 

F u r t h e r m o r e ,  t h e  p o p u l a t i o n  i s  s u b j e c t  t o  some h u n t i n g  

p r e s s u r e  (Lehoux gef nl. 1985). Over 70% of  Barrow's  Goldeneye 

h a r v e s t  o c c u r s  on t h e  w i n t e r i n g  a r e a s  i n  l a t e  O c t o b e r ,  November 

and December. However, t h e  n a t i o n a l  h a r v e s t  survey i s  usua l ly  t o o  

crude t o  provide re l iab le  h a r v e s t  estimates f o r  s p e c i f i c  provinces  

and e s p e c i a l l y  f o r  r e l a t i v e l y  rare spec ies .  Lehoux & a. (1985) 
f o b  example ,  r e p o r t s  an  a v e r a g e  h a r v e s t  o v e r  5 y e a r s  of 2,176 

Barrow's Goldeneye i n  Quebec. If  t h i s  estimate was c o r r e c t  then 

80% of t h e  estimated w i n t e r i n g  popula t ion  (2,547 b i r d s ,  Reed and 

Bourget 1977) would be shot. Obviously t h i s  i s  impossible .  Thus,  

no re l iable  estimate of hunt ing p r e s s u r e  on t h e  e a s t e r n  popula t ion  

of Barrow's Goldeneye e x i s t s  and even popula t ion  e s t i m a t e s  are of 

unknown p r e c i s i o n  and accuracy. 

T h i s  lack of knowledge on t h e  e a s t e r n  popula t ion  of Barrow's 

Goldeneye c o n s t i t u t e s  t h e  greatest  th rea t  because it i m p a i r s  our  

c a p a b i l i t y  t o  f o r e s e e  problems and es tab l i sh  p reven t ive  measures 

o r  f i n d  s o l u t i o n s .  We can  n o t  p r o t e c t  h a b i t a t  u n l e s s  w e  know 

w h i c h  h a b i t a t  t o  p r o t e c t .  We can  n o t  p r o p e r l y  manage a spec ies  

u n l e s s  we know some of i t s  e c o l o g i c a l  requirements .  
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Competition with other species 

1) Competition with waterfowl 

Bar row ' s  Goldeneye a r e  twice t h e  s i z e  of B u f f l e h e a d  and 

usua l ly  dominate them i n  aggres s ive  encounters.  Female goldeneye 

have been r epor t ed  k i l l i n g  female Buff lehead  i n  t ak ing  over t ree  

c a v i t i e s  ( E r s k i n e  1959, 1960, McLaren 1969). Such  c o m p e t i t i o n  

could exp la in  t h e  low u s e  of l a r g e  nes t  boxes by Buff lehead.  

Ba r row ' s  Goldeneye drakes  and females w i t h  b r o o d s  e x c l u d e  

B u f f l e h e a d  f r o m  t h e i r  t e r r i t o r i e s  a n d  may a f f e c t  t h e i r  

r e p r o d u c t i v e  success. An i n c r e a s e  i n  t h e  d e n s i t y  of Barrow's  

Goldeneye i n  an  area may be accompanied by a decrease i n  t h e  

dens i ty  of Buf f l ehead .  

S u c h  i n t e r r e l a t i o n s  be tween species  s h o u l d  be k e p t  i n  mind 

whenever a nes t  box program i s  pu t  i n  place.  Present data are t o o  

l i m i t e d  t o  de t e rmine  i f  Barrow's Goldeneye have a nega t ive  effect  

on o the r  spec ies .  

I n  some r e g i o n s  of  B r i t i s h  Columbia,  Common Goldeneye and 

Barrow's  Goldeneye breed  on t h e  same l a k e s .  T h e  e c o l o g i c a l  

r e l a t i o n s h i p  be tween these  two spec ies  i s  n o t  c l ea r .  S e v e r a l  

q u e s t i o n s  r e m a i n  t o  be  a n s w e r e d .  Does o n e  s p e c i e s  h a v e  a 

c o m p e t i t i v e  a d v a n t a g e  ove r  t h e  o t h e r ?  I n  a r e a s  of sympat ry  a r e  

t h e i r  breeding d e n s i t i e s  similar and/or s table? What a l lows  t h e  

two s p e c i e s  t o  c o e x i s t ?  C u r r e n t  d a t a  s u g g e s t s  t h a t  Bar row's  

Goldeneye p r e f e r  or  a r e  l i m i t e d  t o  product ive  lakes whereas Common 

Goldeneye a r e  o f t e n  found on lakes of lower p r o d u c t i v i t y  (Savard 

1984). They a l s o  may d o m i n a t e  Common Goldeneye i n  a g g r e s s i v e  

i n t e r a c t i o n s  (Savard 1984) b u t  t h i s  remains t o  be confirmed. 
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2)  Competition wi th  f i s h e s  

I n  most  a r e a s  w h e r e  Barrow's  Goldeneye  o c c u r ,  t h e y  a r e  

a s s o c i a t e d  w i t h  p r o d u c t i v e  w a t e r s  ( S k i n n e r  1937,  Har r i s  nf al. 

1954,  Bengtson 1971,  Palmer 1976,  S a v a r d  1985) .  T h i s  c o n t r a s t s  

w i t h  Common Goldeneye which i n  most of i t s  breeding range is o f t e n  

a s s o c i a t e d  wi th  f lood  p l a i n s  and o l i g o t r o p h i c  l a k e s  ( S i r e n  1952, 

Carter  1958 ,  G ibbs  1961,  P r i n c e  1965,  Palmer 1976,  Dane11 and  

S j o b e r g  1 9 7 8 ,  E r i k s s o n  1 9 7 9 b )  w h i c h  a r e  o f t e n  o f  l o w e r  

p roduc t iv i ty .  This  apparent  r e s t r i c t i o n  of Barrow's Goldeneye t o  

p r o d u c t i v e  ponds and l a k e s  r e m a i n s  t o  be q u a n t i f i e d  and  t e s t e d .  

I n  B r i t i s h  Columbia Barrow's Goldeneye b r e e d  m o s t l y  on a l k a l i n e  

lakes and avoid o l i g o t r o p h i c  lakes. Moderately s a l i n e  l a k e s  tend  

t o  be more p r o d u c t i v e  t h a n  f r e s h w a t e r  l a k e s  because of a h i g h e r  

amount of d i s s o l v e d  s o l i d s  (Rawson and Moore 1 9 4 4 ,  Cannings  and 

Scudder  1978) .  Also ,  f i s h e s  a re  o f t e n  a b s e n t  f rom s a l i n e  l a k e s ,  

f u r t h e r  i n c r e a s i n g  f o o d  a v a i l a b i l i t y  t o  go ldeneye .  S e v e r a l  

s t u d i e s  h a v e  shown t h a t  f i s h  h a v e  a s i g n i f i c a n t  i m p a c t  o n  

i n v e r t e b r a t e  d e n s i t i e s  and t h e r e f o r e  may compete w i t h  goldeneye 

(Eriksson 1979a, Andersson 1981, Eadie and Keast 1982, DesGranges 

and Brodeur  1985, Hunter & nl. 1985). 

F i s h  i n t r o d u c t i o n  i n t o  l a k e s  t h a t  do n o t  have  f i s h  may have  

nega t ive  impact on water fowl  and e s p e c i a l l y  on Barrow's Goldeneye. 

C l o s e  c o o p e r a t i o n  w i t h  t h e  p r o v i n c e s  i s  required t o  see t h a t  

management toward improving f i s h i n g  o p p o r t u n i t i e s  does n o t  have a 

d r a s t i c  impact on l o c a l  water fowl  populat ions.  
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Research needs 

Lack of understanding of t h e  ecology of a s p e c i e s  reduces our 

a b i l i t y  t o  a d e q u a t e l y  f o r e s e e  t h e  impacts  of d e v e l o p m e n t s  and 

impa i r s  our c a p a b i l i t y  t o  reduce t h e  impact or  t o  p r o t e c t  hab i t a t .  

O n c e  we h a v e  d e t e c t e d  a d e c r e a s e  i n  a p o p u l a t i o n ,  l a c k  o f  

knowledge c o u l d  l e a d  t o  a f u r t h e r  decrease by i m p a i r i n g  o u r  

a b i l i t y  t o  i d e n t i f y  t h e  causes of t h e  d e c l i n e  and f i n d  a s o l u t i o n ,  

t h u s  de lay ing  t h e  implementation of remedial ac t ion .  Furthermore,  

once a popula t ion  i s  d e c l i n i n g  it becomes very d i f f i c u l t  t o  s tudy  

i t s  e c o l o g y  a s  t h e  p o p u l a t i o n  may n o t  behave  n o r m a l l y  and t h e  

p r e s s u r e  t o  a c t  t o  s t o p  t h e  d e c l i n e  may l e a d  t o  p r e m a t u r e  and/or  

unsound dec is ions .  

I have l i s t e d  below some of t h e  knowledge gaps t h a t  s t i l l  

e x i s t  i n  our understanding of Barrow's Goldeneye. The l i s t  i s  f a r  

from complete,  b u t  none the le s s  provides  a good s t a r t i n g  poin t .  

1) Breeding season 

a )  Behaviour of s u b a d u l t s  

L i t t l e  i s  known of t h e  behaviour of y e a r l i n g s  i n  t h e i r  f i r s t  

w i n t e r  and  d u r i n g  t h e i r  second summer .  (How and when do t h e y  

disperse? A r e  y e a r l i n g  males p h i l o p a t r i c  t o  t h e i r  breeding a reas? )  

b) P a r a s i t i c  l a y i n g  

T h e  causes and f u n c t i o n s  of p a r a s i t i c  l a y i n g  a re  s t i l l  

unknown; some s t u d i e s  have i n d i c a t e d  t h a t  it may be advantageous 

( E a d i e  and Lumsden 1985) whereas o t h e r s  have  i n d i c a t e d  t h e  

c o n t r a r y  (Andersson and E r i k s s o n  1982) . What c a u s e s  p a r a s i t i c  

l ay ing?  Is it advantageous? Who does it? Can o r  should we reduce 

it? 
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c )  Surv iva l  r a t e  

The  s u r v i v a l  r a t e  of a d u l t  g o l d e n e y e s  i s  p o o r l y  known. How 

l o n g  do t h e y  l i v e ?  What i s  t h e i r  l i f e  t a b l e ?  D o  males have  a 

higher  s u r v i v a l  rate than  females? 

d)  Hab i t a t  s e l e c t i o n  

T h e  b r e e d i n g  r e q u i r e m e n t s  of Ba r row ' s  Goldeneye  a r e  s t i l l  

poorly understood e s p e c i a l l y  when compared t o  Common Goldeneye. 

Why a r e  Barrow's  l i m i t e d  t o  h i g h l y  p r o d u c t i v e  ponds when Common 

Goldeneye a re  n o t ?  What i s  t h e  i m p o r t a n c e  of f o o d  and  n e s t  s i t e s  

i n  hab i t a t  s e l e c t i o n  of Barrow's? 

e)  N e s t  boxes 

A l t h o u g h  n e s t  b o x e s  a r e  r e a d i l y  a d o p t e d  by B a r r o w ' s  

Goldeneye ,  t h e r e  a re  s t i l l  s e v e r a l  a s p e c t s  t o  be documented t o  

improve  t h e i r  u s e f u l n e s s .  Should  n e s t  boxes  be c l e a n e d  e v e r y  

y e a r ?  How can  we p r o t e c t  n e x t  boxes  f rom b l a c k  bears?  What i s  

t h e  o p t i m a l  number of boxes  p e r  pond? What i s  t h e  most  c o s t  

e f f e c t i v e  n e s t  box des ign?  

f) R e l a t i o n s h i p  between Common and Barrow's Goldeneye 

Common Goldeneye a p p e a r  t o  have  i n v a d e d  t h e  Car iboo  s i n c e  

1982, and s e v e r a l  h y b r i d s  have  been obse rved .  How do t h e  two 

species c o e x i s t  i n  a r e a s  of sympatry? Is one species dominant? 

2) Stag ing  and Molting 

N o  work h a s  e v e r  been done on f a l l  s t a g i n g  and  on m o l t i n g  

Barrow's Goldeneye, t h e r e f o r e  noth ing  is known. 

a )  Where do a d u l t  Barrow's Goldeneye males and females mol t  and 

stage? A r e  they dispersed o r  concent ra ted?  D o  they  u s e  t h e  
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same a r e a  e v e r y  y e a r ?  D o  m o l t i n g  a n d  s t a g i n g  a r e a s  

correspond t o  s p e c i f i c  breeding a r e a s ?  

b)  What a r e  t h e  r e q u i r e m e n t s  of m o l t i n g  and s t a g i n g  b i r d s  i n  

terms of f o o d  and  h a b i t a t ?  Are t h e  m o l t i n g  and s t a g i n g  

l o c a t i o n s  threa tened?  Can they be p ro tec t ed?  

c) What i s  t h e  b e h a v i o u r  of t h e  b i r d s  when m o l t i n g ?  H o w  

susceptible are they t o  d i s tu rbance?  

d )  Can w e  m o n i t o r  p o p u l a t i o n  d e n s i t y  by c o u n t i n g  b i r d s  i n  

m o l t i n g  and/or s t a g i n g  a reas?  A r e  f l u c t u a t i o n s  i n  t h e  

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

and/or s t a g i n g  b i r d s ?  

3) Winter 

Only a few s t u d i e s  have  been condi c t ed  i n  l i n t e r  and t h e ]  

mainly i n d i c a t e  our poor understanding of t h e  needs of t h e  s p e c i e s  

a t  t h i s  time. 

a )  What i s  t h e  s t r u c t u r e  of w i n t e r i n g  p o p u l a t i o n s ?  What 

c h a r a c t e r i z e s  a reas  used by y e a r l i n g ,  s u b a d u l t s  and non- 

p a i r e d  b i r d s  compared t o  areas used by pa i r ed  b i rds?  Why a r e  

some p a i r s  t e r r i t o r i a l  and o t h e r s  no t?  

b )  How s tab le  a r e  win te r ing  sites? A r e  w in te r ing  groups s tab le  

o r  do t h e  numbers  f l u c t u a t e  f rom month t o  month o r  year t o  

y e a r ?  Can c o u n t s  of an a r e a  i n  w i n t e r  be used t o  mon i to r  

populat ion s i z e ?  

c )  B a r r o w ' s  G o l d e n e y e  d i e t  i n  w i n t e r  i s  composed  a l m o s t  

exc lus ive ly  of Mussels (E- sp.). What s i z e  do they e a t ?  

How fa s t  do they e x h a u s t  a Mussel bed? Do they compete w i t h  
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Surf  Scoter? How p r e d i c t a b l e  is  Mussel  abundance from year  

t o  yea r?  

d )  When do b i r d s  d i s p e r s e ?  How do t h e y  s e t t l e  i n  a p a r t i c u l a r  

w i n t e r i n g  s i t e ?  Are t h e r e  d i s c r e t e  w i n t e r i n g  p o p u l a t i o n s  

corresponding t o  discrete breeding popula t ions?  

e)  Why do some goldeneye w i n t e r  i n l and?  Do they r e p r e s e n t  non- 

breeders o r  discrete popula t ions?  

4 )  Hunting 

T h e  n a t i o n a l  h a r v e s t  s u r v e y  was n o t  d e s i g n e d  t o  p r o v i d e  

adequate d a t a  for  management on a l o c a l  basis  and does not  do so. 

More i n t e n s i v e  monitor ing of ha rves t  i s  necessary  t o  determine t h e  

i m p a c t  of  h u n t i n g  on t h e  p o p u l a t i o n .  How many b i r d s  a r e  s h o t ?  

Where? A r e  a d u l t  males and females e q u a l l y  vu lne rab le?  Are young 

a l s o  vu lne rab le?  Do w e  need t o  change hunt ing r e g u l a t i o n s ?  

5 )  National  and i n t e r n a t i o n a l  

Because of t h e  r e l a t i v e l y  small  w o r l d  p o p u l a t i o n  and i t s  

res t r ic ted d i s t r i b u t i o n ,  it i s  impor tan t  t o  document t h e  ecology 

of each i s o l a t e d  populat ion.  

L i t t l e  i s  known of  t h e  p o p u l a t i o n  of Barrow's  Goldeneye  of 

Eas te rn  Quebec. The i r  breeding a r e a  i s  s t i l l  unknown. Behaviour, 

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

documented. The r e l a t i o n s h i p s  b e t w e e n  I c e l a n d i c ,  Quebec and  

Pacif ic  popu la t ions  i s  unknown. Is t h e i r  behaviour s imilar?  D o  

t h e y  have  s i m i l a r  h a b i t a t  r e q u i r e m e n t s ?  A r e  t h e  I c e l a n d i c  and  

Quebec popu la t ions  mixing? 
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6 )  Surveys 

S e v e r a l  p o r t i o n s  of B r i t i s h  Columbia s t i l l  have  t o  be 

s u r v e y e d  t o  de t e rmine  n e s t i n g  d e n s i t i e s  o f  Ba r row ' s  Goldeneye. 

T h e  abundance of Bar row's  Goldeneye i n  t h e  b o r e a l  f o r e s t  i s  

unknown. We s t i l l  do n o t  have any sys t ema t i c  surveys  t o  monitor 

f l u c t u a t i o n s  i n  popula t ions  of Barrow's Goldeneye. We s t i l l  have 

t o  de te rmine  wha t  w i l l  be t h e  b e s t  time t o  monitor t h e  population: 

on t h e  b r e e d i n g  a reas ,  m o l t i n g  a reas ,  s t a g i n g  a reas ,  w i n t e r i n g  

a r e a s  o r  on a c o m b i n a t i o n  of  t h e s e  areas. The  a c c u r a c y  and  

p r e c i s i o n  of a e r i a l  surveys i s  unknown and should be documented. 

Est imates  of h u n t e r  h a r v e s t  have t o  be r e f i n e d .  We need t o  know 

t h e  number of ponds of va r ious  s i z e s  w i t h i n  t h e  breeding range of 

Barrow's Goldeneye. 

Management options 

1) Nest box program t o  reduce t h e  impact of logging 

N e s t  boxes have been used s u c c e s s f u l l y  t o  i n c r e a s e  breeding 

d e n s i t i e s  of c a v i t y  n e s t i n g  w a t e r f o w l :  Wood D u c k  ( S h r e i n e r  and 

Hendr ickson  1951, McLaughlin and Grice 1952), B l a c k - b e l l i e d  

Whis t l ing  Duck (- a u t u m n a l i s )  (McCamant and Bolen 19791, 

Common Goldeneye (S i ren  1951, 1952, Johnson 1967). The provis ion  

of n e s t  boxes has  been t h e  key i n  t h e  successful e s t ab l i shmen t  of 

new popu la t ions  of Wood Duck and Common Goldeneye (Doty and Kurse 

1972, E r i k s s o n  1982, Denn i s  and Dow 1984). I n  c e n t r a l  B r i t i s h  

Columbia t h e  e r e c t i o n  of n e s t  boxes resulted i n  an i n c r e a s e  i n  t h e  

breeding d e n s i t y  of Barrow's Goldeneye (Savard 1986a) . 
S e v e r a l  f a c t o r s  i n f l u e n c e  t h e  u s e  of n e s t  boxes  by Barrow's  

Goldeneye: 
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a)  Height .  

Nest boxes  h i g h e r  t h a n  5 meters a r e  p r e f e r r e d  t o  l o w e r  n e s t  

boxes ,  and  t h e  h i g h e r  t h e  box, t h e  more l i k e l y  i t  i s  t o  be used .  

S i m i l a r  p r e f e r e n c e s  have  been found f o r  Wood D u c k s  and Common 

Goldeneye (Dow and Fredga 1985, Lumsden le_t a. 1986).  High boxes 

may also be less susceptible t o  bear preda t ion .  

b )  Previous use of t h e  box. 

N e s t b o x e s t h a t h a v e  been u s e d b y g o l d e n e y e o n e y e a r  a r e m o r e  

l i k e l y  t o  be used  by Bar row ' s  Goldeneye  t h e  f o l l o w i n g  y e a r .  

S i m i l a r  p r e f e r e n c e s  have  been documented f o r  Common Goldeneye  

(Eriksson 1979b, Dow and Fredga 1983). 

c)  Success of breeding a t tempt .  

Nest boxes i n  which t h e  breeding a t t e m p t  was successful a r e  

more l i k e l y  t o  be used t h e  fo l lowing  year  than those  i n  which t h e  

b r e e d i n g  a t t e m p t  f a i l e d .  D o w  and Fredga (1983 ,  1985)  found 

similar t r e n d s  i n  Common Goldeneye. 

d )  Location. 

H igh ly  v i s i b l e  n e s t  boxes  a r e  more l i k e l y  t o  be de tec ted  by 

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

C o n v e r s e l y  these  a r e  a l s o  t h e  most  l i k e l y  t o  be s u b j e c t  t o  

p a r a s i t i c  l a y i n g  (Semel and Sherman 1986)  . 
e)  A g e  of box. 

O l d  boxes (2-3 y e a r s  o l d )  r e c e i v e d  more u s e  t h a n  newly  

i n s t a l l e d  'boxes. T h i s  i s  because goldeneye prospec t  f o r  n e s t  s i t e  

a year  p r i o r  t o  breeding (Eadie and G a u t h i e r  1985). 

f )  Presence of n e s t  material. 

Boxes w i t h  a good l a y e r  of wood s h a v i n g s  o r  g r a s s  were more 

l i k e l y  t o  be used. Laying f ema les  o f t e n  cover t h e i r  eggs w i t h  t h e  
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. 

n e s t  ma te r i a l  u n t i l  t h e y  d e p o s i t  t h e i r  down. T h i s  r e n d e r s  t h e  

e g g s  l e s s  c o n s p i c u o u s  t o  p r e d a t o r s .  Lumsden & al. (1986) found  

s i m i l a r  p re fe rences  i n  Common Goldeneye. 

Although n o t  t e s t e d  i n  Barrow's  Goldeneye ,  t h e  f o l l o w i n g  

f a c t o r s  have been tested f o r  Common Goldeneye. I n  a l l  l i k e l i h o o d  

t h e  r e su l t s  could apply t o  Barrow's Goldeneye a s  w e l l .  

g )  S i z e  of en t rance  hole .  

Medium s i z e  en t rance  h o l e s  (13x10 c m )  were p r e f e r r e d  t o  small 

( 1 0 . 5 ~ 8  c m )  and l a r g e  ones (21x12 c m )  (Lumsden & a. 1980, 1986) .  

h )  Depth of box. 

Deep boxes  (33 c m  deep)  were p r e f e r r e d  t o  s h a l l o w  boxes  

(<33 cm) (Lumsden le.t a. 1980) .  

i) Mater ia l .  

Boxes made of n a t u r a l  l o g s  rece ived  more use than a r t i f i c i a l  

boxes  ( B r a g i n  1981) .  N e s t  boxes  c o n t a i n i n g  n e s t  m a t e r i a l  were 

p r e f e r r e d  t o  those  without  (Lumsden a. 1986) . 
j )  Colour i n t e r i o r .  

D a r k  i n t e r i o r s  were p r e f e r r e d  t o  l i g h t  o n e s  (Lumsden ek ~ 1 .  

1980) 

k )  D i rec t ion  of en t rance  holes .  

I t  was n o t  found t o  be an  i m p o r t a n t  f a c t o r  e i t h e r  f o r  t h e  

Common Goldeneye (Lumsden le.t u. 1980, Dow and Fredga 1985) or  t h e  

Wood Duck (Morse 1969) 

Although n e s t  box programs f o r  c a v i t y  n e s t i n g  water fowl  have 

been g e n e r a l l y  s u c c e s s f u l ,  some have  been p l agued  by s e r i o u s  

problems: 
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A )  P reda to r s  

I n  some l o c a t i o n s ,  n e s t  box programs may be g r e a t l y  affected 

by p r e d a t i o n .  I f  p r e d a t o r s  cue on n e s t  boxes ,  t h e  program a s  a 

whole would be d e t r i m e n t a l ,  a s  it would expose t h e  popula t ion  t o  

h i g h e r  l o s s e s .  Therefore ,  p r e d a t i o n  s h o u l d  be m o n i t o r e d  d u r i n g  

t h e  e a r l y  phases of a n e s t  box program. 

There e x i s t  s e v e r a l  t echniques  t o  reduce preda tor  e f f e c t s :  

i) Severa l  t ypes  of preda tor  guards have been developed t h a t  

s u c c e s s f u l l y  reduce t h e  p r e d a t i o n  l e v e l  (Webster and  U h l e r  

1970, Grice and Roger s  1965). Bolen (1967) i n c r e a s e d  t h e  

breeding success r a t e  of B l a c k  -be l l i ed  Whis t l ing  D u c k s  from 

44% t o  77% w i t h  p reda to r  guards. 

ii) D i s p e r s a l  of n e s t  boxes  would a l s o  reduce p r e d a t i o n  

impact.  For example ,  i f  r a c c o o n s  a r e  a p rob lem,  t h e n  boxes  

l o c a t e d  f a r t h e r  from t h e  water's edge may be p r e f e r a b l e .  

iii) Boxes l o c a t e d  over water w i l l  be p r o t e c t e d  from s q u i r r e l  

and B l a c k  Bear p reda t ion .  

I n  t h e  Aspen Parkland of B r i t i s h  Columbia t h e  major p r e d a t o r s  

a r e  t h e  B l a c k  Bear, t h e  American Red S q u i r r e l ,  and  t h e  Marten i n  

f o r e s t e d  a reas .  

B) Competition. 

S e v e r a l  species of b i r d s  and m a m m a l s  compete  f o r  n e s t i n g  

c a v i t i e s .  I n  t h e  Aspen P a r k l a n d ,  s q u i r r e l ,  American Kes t re l  

( E a k ~  s p n r ~ d n s ) ,  Mountain B l u e b i r d  (SiUh urras;aildas) and 

European S t a r l i n g  (- ' ) compete f o r  n e s t  boxes. O f  

those ,  s t a r l i n g s  p r e s e n t  t h e  greatest  problem. However, Barrow's 

Goldeneye are sometimes successful  i n  t ak ing  over s t a r l i n g  n e s t s .  
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Removal of s t a r l i n g  n e s t s  i s  an e f f i c i e n t  way of d i s c o u r a g i n g  

s t a r l i n g  u s e  of t h e  boxes.  The e r e c t i o n  of a smaller  box, n e a r  

t h e  n e s t  box, i s  a l s o  o f t e n  successful  because s t a r l i n g s  p refer  

t h e  smal l  box and e x c l u d e  o t h e r  s t a r l i n g s  f rom u s i n g  t h e  l a r g e r  

one. 

C )  Parasites.  

T h e  b e n e f i t s  of c l e a n i n g  t h e  boxes  e v e r y  y e a r  r e m a i n s  t o  be 

d e m o n s t r a t e d  f o r  w a t e r f o w l .  Whether  o l d  boxes  have  a h e a v i e r  

p a r a s i t e  load  i s  unknown. 

D )  Costs .  

Monitoring c o s t s  and maintenance c o s t s  have t o  be considered 

as they  may be s u b s t a n t i a l .  

Savard (1986a) showed t h a t  n e s t  sites were l i m i t i n g  breeding 

p a i r  d e n s i t i e s  i n  some a r e a s  i n  c e n t r a l  B r i t i s h  C o l u m b i a .  

G a u t h i e r  (1985) and Pe terson  and G a u t h i e r  (1985) found a scarcity 

of l a r g e  n a t u r a l  c a v i t i e s  i n  t h e  a spen  p a r k l a n d  of B r i t i s h  

Columbia. On seve ra l  l akes ,  Barrow's Goldeneye breed only  i n  n e s t  

boxes. 

P r o v i s i o n  of n e s t  boxes  would t h u s  improve  t h e  b r e e d i n g  

h a b i t a t  of Barrow's Goldeneye and i n c r e a s e  t he i r  densi ty .  Local 

Rod and Gun C l u b s  c o u l d  be encouraged  t o  e r ec t ,  m a i n t a i n  and 

m o n i t o r  n e s t  boxes  i n  t h e i r  a r e a s .  Nest boxes  w i t h  p r e d a t o r  

guards would be ideal. I n  a r e a s  where black bears are  a problem, 

boxes should be erected above water. I n  s e v e r a l  a r e a s  of B r i t i s h  

Columbia s u c h  p rograms  would a l s o  b e n e f i t  Wood D u c k s .  Such  

programs could be developed i n  coopera t ion  w i t h  t h e  province and 

w i t h  D u c k s  Unlimited. Monitoring of these n e s t  boxes throughout 
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t h e  province would provide an index of t h e  s i z e  and h e a l t h  of t h e  

Barrow's Goldeneye populat ion.  

2) Education 

Pub l i ca t ion  of popular a r t i c l e s  on t h e  s p e c i e s  d e a l i n g  w i t h  

i t s  e c o l o g y  w i l l  h e l p  s e n s i t i z e  people  t o  p rob lems  t h a t  t h i s  

s p e c i e s  faces .  Barrow's Goldeneye is s t i l l  a poorly recognized 

spec ies :  Lansdowne, (1976, 1980) i n  h i s  two volume ser ies  on t h e  

b i r d s  of t h e  w e s t  c o a s t ,  d o e s  n o t  even  i n c l u d e  a p a i n t i n g  of t h e  

spec ies .  I n  a d d i t i o n ,  most people i n  e a s t e r n  Quebec are n o t  aware 

o f  t h e  p r e s e n c e  of t h e  s p e c i e s  because  of  i t s  r e s t r i c t e d  

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

A r t i s t s  d e p i c t i n g  w i l d l i f e  on t h e  west c o a s t  a lmost  never use 

Bar row ' s  Goldeneye a s  a s u b j e c t .  The  Audubon F i e l d  G u i d e  of t h e  

west coast does n o t  inc lude  t h e  Barrow's Goldeneye. This n e g l e c t  

i s  t h e  mos t  s t r i k i n g  c o n s i d e r i n g  t h a t  o v e r  95% of t h e  w o r l d  

popula t ion  of Barrow's Goldeneye occurs  on t h e  west coast of North 

America. 

3) P r o t e c t i o n  of key habi ta t s .  

Once key h a b i t a t s  have  been i d e n t i f i e d ,  measures s h o u l d  be 

taken t o  ensure  t he i r  p r o t e c t i o n  through a v a i l a b l e  measures such  

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

e s t a b l i s h m e n t  of s a n c t u a r i e s ,  c r e a t i o n  of p a r k s ,  and p u b l i c  

educat ion.  

4 )  Research. 

A b e t t e r  u n d e r s t a n d i n g  of  t h e  e c o l o g y  of Barrow's  Goldeneye  

w i l l  e n a b l e  u s  t o  b e t t e r  p r e d i c t  t h e  impact of v a r i o u s  man made 
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and/or  n a t u r a l  h a b i t a t  changes  o r  d i s a s t e r s  on t h e  p o p u l a t i o n .  

Bet te r  u n d e r s t a n d i n g  a l s o  a l l o w s  u s  t o  r e spond  t o  c o r r e c t  o r  

r educe  t h e s e  i m p a c t s  m o r e  e f f i c i e n t l y .  T h u s ,  r e s e a r c h  i s  

e s p e c i a l l y  c r u c i a l  f o r  t h e  eas te rn  p o p u l a t i o n  of  w h i c h  a l m o s t  

nothing i s  known. 

5) Indus t ry  cooperat ion . 
I t  i s  n e c e s s a r y  t o  c o o p e r a t e  w i t h  t h e  l o g g i n g  i n d u s t r y  t o  

h e l p  them modify t h e i r  logging s t r a t egy .  Among mod i f i ca t ions  t h a t  

would be use fu l  are:  

1) r e t e n t i o n  of snags i n  logged a r e a s ;  

. 2 )  r e t e n s i o n  of a 50 m un logged  band around ponds i n  l o g g e d  
areas. 

6 )  Harvest  Regulat ion 

Although ha rves t  appears  small i n  t h e  west on a province wide 

s c a l e ,  i t  may be  e x t e n s i v e  i n  some a r e a s .  T h e r e  i s  some 

i n d i c a t i o n  t h a t  young b i r d s  a r e  more v u l n e r a b l e  t o  h u n t i n g  t h a n  

a d u l t s  because t h e  l a t t e r  a p p a r e n t l y  m o l t  i n  s ec luded  a r e a s .  

Also ,  a d u l t  females may be more v u l n e r a b l e  t h a n  a d u l t  males. 

Be t t e r  e s t i m a t e s  of h a r v e s t  on a l o c a l  b a s i s  a r e  r e q u i r e d  t o  

adequately assess t h e  impact of hunting. This  i s  e s p e c i a l l y  true 

f o r  t h e  e a s t e r n  p o p u l a t i o n  wh ich ,  because of i t s  s i z e ,  c a n n o t  

wi ths tand  ex tens ive  harves t ing .  

7) Development and implementation of a monitoring system. 

Good monitor ing techniques  are e s s e n t i a l  t o  a s s e s s  t h e  impact 

They a l so  may h e l p  i n  of t h e  management o p t i o n s  we may implement. 

determining whe the r  popula t ions  a r e  s t a b l e  or  not.  
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Concluding remarks 

I n  r e c e n t  y e a r s r  our knowledge  of t h e  e c o l o g y  of Barrow's  

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

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

c o m p r e h e n s i v e  management p l a n  f o r  t h e  s p e c i e s .  Some of t h e  

management o p t i o n s  l i s t e d  h e r e  c o u l d  be  implemented  now w h i l e  

o t h e r s  requ ire  more research.  
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