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ABSTRACT 

The s t a t u s  of w a t e r b i r d  ( l o o n s ,  swans ,  g e e s e ,  ducks ,  c r a n e s ,  j a e g e r s ,  
g u l l s ,  s h o r e b i r d s ,  and s e a b i r d s )  p o p u l a t i o n s  i s  summar ized  f o r  t h e  c o a s t a l  
p l a i n  of n o r t h e r n  Yukon, and t h e  Yukon p o r t i o n  of t h e  Mackenzie  D e l t a .  
Est imates  of b i r d  dens i ty  and t o t a l  popula t ion  s i z e  dur ing  spr ing ,  summer and 
f a l l  a r e  p r e s e n t e d  and d i s c u s s e d ,  b a s e d  on r e s e a r c h  i n  t h e  a r e a  d u r i n g  t h e  
per iod 1971-1985. The wa te rb i rd  fauna of t h e  a r e a  i s  w e l l  known a s  a r e s u l t  
of t hese  f i f t e e n  y e a r s  of r e s e a r c h  The most s i g n i f i c a n t  components of t h i s  
a v i f a u n a  from a n a t i o n a l  p e r s p e c t i v e  a r e  t h e  f a l l  c o n c e n t r a t i o n s  of l e s s e r  
snow g e e s e  ( p o t e n t i a l l y  t h e  e n t i r e  w e s t e r n  Canadian  a r c t i c  p o p u l a t i o n )  
throughout t h e  coas t a l  p la in ,  and a midsummer concen t r a t ion  of 10,000-15,000 
mol t ing  seaducks a t  Herschel Is land.  Nesting shoreb i rds  on t h e  coas t a l  p l a i n  
may a l s o  be of na t iona l  s ign i f icance .  Of lesser s i g n i f i c a n c e  a r e  a glaucous 
g u l l  co lony  a t  Escape  Reef ,  and t u n d r a  swans  n e s t i n g  and  m o l t i n g  on t h e  
Babbage R i v e r  D e l t a  and t h e  Yukon p a r t  of t h e  Mackenzie  D e l t a .  A b r e e d i n g  
colony of b lack  gu i l l emot s  a t  Paul ine  Cove, Herschel I s l and ,  i s  a l s o  a unique 
f e a t u r e .  A s  a b r e e d i n g  ground f o r  ducks,  g e e s e ,  and swans ,  t h e  a r e a  i s  of 
minor importance compared w i t h  t h e  Old Crow F l a t s  or  e n t i r e  Mackenzie Delta. 
Although t h e  avifauna i s  w e l l  known, t h e  s i z e s  of breeding  popula t ions  of many 
spec ie s  on the  coas t a l  p l a i n  a r e  s t i l l  poorly known. This  is  l a r g e l y  due t o  a 
l a c k  of e f f o r t  i n  d e t e r m i n i n g  (1) d e n s i t i e s  of b r e e d i n g  b i r d s  i n  p a r t i c u l a r  
h a b i t a t s ,  and (2) t h e  amount and d i s t r i b u t i o n  of those  h a b i t a t s  throughout t h e  
c o a s t a l  plain.  
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L e  s i t u a t i o n  des  popu la t ions  d'oiseaux aquat iques ( h u a r t s ,  cygnes,  o i e s ,  
c a n a r d s ,  g r u e s ,  l a b b e s ,  g o g l a n d s ,  o i s e a u x  d e  r i v a g e  e t  o i s e a u x  d e  mer) e s t  
re 'sume'e  pour  l a  p l a i n e  c 6 t i e ' r e  du no rd  du Yukon a i n s i  que pour  l a  p a r t i e  du 
Yukon s i t u g e  d a m  l e  d e l t a  du Mackenzie. Le  r a p p o r t  prgsente  e t  analyse les  
e s t i m a t i o n s  de l a  dens i t ;  des oiseaux e t  de l a  t a i l l e  des  popu la t ions  t o t a l e s  
au  p r i n t e m p s ,  en  G t 6  e t  e n  a u t o m n e ' a  p a r t i r  d e  r e c h e r c h e s  f a i t e s  d a n s  c e t t e  
r g g i o n  d e  1971 'a 1985. L a  f a u n e  d e s  o i s e a u x  a q u a t i q u e s  d e  c e t t e  r g g i o n  e s t  
b i e n  connue g r&e  'a c e s  quinze anne'es de recherches.  A 1 '6chelle n a t i o n a l e ,  
l e s  e ' lgments l e s  p l u s  i m p o r t a n t s  d e  c e t t e  a v i f a u n e  s o n t  l e s  c o n c e n t r a t i o n s  
automnales de la p e t i t e  o i e  des  ne iges  (gventuel lement  t o u t e  l a  popu la t ion  de 
l ' o u e s t  d e  1 'Arc t ique  c a n a d i e n )  d a n s  t o u t e  l a  p l a i n e  c s t i ' e r e ,  e t  une 
c o n c e n t r a t i o n  d e  10 000 'a 15 000 c a n a r d s  m a r i n s  en p ' e r iode  d e  mue 'a l'yle 
H e r s c h e l  v e r s  l e  m i l i e u  d e  l'Ct6. Les o i s e a u x  d e  r i v a g e  q u i  n i c h e n t  s u r  l a  
p l a i n e  cii t iGre peuvent 6galement p rgsen te r  une c e r t a i n e  importance na t iona le .  
La c o l o n i e  d e  g o g l a n d s  b o u r g m e s t r e s  'a Escape  Reef a i n s i  que l e s  c y g n e s  
s i f f l e u r s  e n  p z r i o d e  d e  n i d i f i c a t i o n  e t  d e  m u e  d a n s  l e  d e l t a  d e  l a  r i v i ' e r e  
Babbage e t  l a  p a r t i e  du d e l t a  du Mackenzie  a u  Yukon s o n t  de  m o i n d r e  
importance. Une c o l o n i e  de q u i l l e m o t s  'a m i r o i r  en p'eriode de r ep roduc t ion  'a 
P a u l i n e  Cove s u r  l ' t l e  H e r s c h e l  c o n s t i t u e  g g a l e m e n t  une c a r a c t g r i s t i q u e  
unique.  En t a n t  q u ' a i r e  d e  r e p r o d u c t i o n  pour  l e s  c a n a r d s ,  l e s  o i e s  e t  l e s  
cygnes, c e t t e  rGgion a moins d'importance que les vasi 'eres  de Old Crow ou q u e  
t o u t  l e  d e l t a  du Mackenzie.  B ien  que  l ' a v i f a u n e  s o i t  b i e n  connue ,  i l  r e s t e  
encore 1 $valuer l a  t a i l l e  des  populat ions de nombreuses especes en p'eriode de  
r e p r o d u c t i o n  s u r  l a  p l a i n e  c 8 t i ' e r e .  Cela e s t  p r i n c i p a l e m e n t  dG a u  numbre 
i n s u f f i s a n t  d'Ctudes v i s a n t  3 d g t e r m i n e r  ( 1 )  l e s  d e n s i t e s  d e s  o i s e a u x  en  
p ' e r iode  d e  r e p r o d u c t i o n  d a n s  d e s  h a b i t a t s  don'ees,  e t  ( 2 )  l e  nombre e t  l a  
& p a r t i t i o n  de des h a b i t a t s  dans t o u t e  l a  p l a i n e  c'iitizre. 
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1.0 INTRODUCTION 

T h i s  document  i s  a summary of i n f o r m a t i o n  on p o p u l a t i o n s  of  m i g r a t o r y  
w a t e r b i r d s  ( l o o n s ,  swans ,  g e e s e ,  ducks ,  c r a n e s ,  j a e g e r s ,  g u l l s ,  t e r n s ,  
shorebi rds ,  and seab i rds )  u s ing  t h e  Yukon coas t a l  p l a i n  and t h e  Yukon p o r t i o n  
of t h e  Mackenzie  Del ta  (Fig.  1) d u r i n g  s p r i n g ,  summer,  and  f a l l .  I t  i s  
intended t o  s e r v e  a s  a f i r s t  r e f e rence  f o r  i n fo rma t ion  on migra tory  w a t e r b i r d s  
i n  t h i s  area. It  i s  n o t  intended t o  be a n  exhaus t ive  review of a l l  l i t e r a t u r e  
on t h e  sub jec t  (such rev iews  are  a l ready  provided by Johnson e t  al. 1975, LGL 
L imi t ed  1982, Goodwin and Howard 1984). but  concen t r a t e s  on s t u d i e s  publ i shed  
s i n c e  1970 which con ta in  popula t ion  l e v e l  i n f o r m a t i o n  Nei ther  i s  i t  in tended  
t o  be a complete s t a tus  r e p o r t  on all b i r d  s p e c i e s  i n  t h e  area, as i t  does no t  
inc lude  those which are no t  water -or ien ted ,  o r  which occur only a s  uncommon o r  
r a r e  v i s i t o r s  w i t h  no record  of breeding. More complete s t a t u s  r e p o r t s  a r e  
a v a i l a b l e  e l s e w h e r e  (eg .  J o h n s o n  et &. 1 9 7 5 ,  S a l t e r  -- e t  -- a l .  1 9 8 0 ) .  
G e o g r a p h i c a l l y ,  t h e  e m p h a s i s  h e r e  i s  p l a c e d  on  t h e  c o a s t a l  p l a i n  and  c o a s t ,  
w h e r e  t h e  g r e a t e s t  numbers  and  d i v e r s i t y  of w a t e r b i r d s  a r e  f o u n d  and  w h e r e  
m o s t  r e s e a r c h  h a s  been  conduc ted ,  r a t h e r  t h a n  t h e  d r i e r  f o o t h i l l s  and  
mountains. 

There i s  a l a r g e  vo lume  of l i t e r a t u r e  a v a i l a b l e  on t h e  b i r d s  of t h i s  
a r e a ,  much i n  t h e  fo rm of u n p u b l i s h e d  r e p o r t s .  To i n c r e a s e  t h e  u t i l i t y  of 
t h i s  review, a chronologica l  summary of f i e l d  s t u d i e s  i s  provided d a t i n g  from 
1971 t o  1985 and t h e  r e s u l t i n g  r e p o r t s  and formal  p u b l i c a t i o n s  (Appendix I). 

The document i s  organized on a s p e c i e s  o r  s p e c i e s  group bas i s ,  depending 
on t h e  l e v e l  of i n fo rma t ion  ava i lab le .  Each account  is d iv ided  i n t o  s e c t i o n s  
on s p r i n g  migra t ion ,  breeding, i n  some cases  mol t ing ,  and f a l l  migrat ion.  I n  
some cases  (eg. ducks) t h e r e  are several sources  of i n fo rma t ion  which can form 
t h e  b a s i s  of a p o p u l a t i o n  e s t i m a t e  f o r  p a r t  o r  a l l  of t h e  a r e a  of i n t e r e s t .  
These estimates are provided, and where poss ib le ,  t h e r e  i s  some d i scuss ion  of 
which i s  t h e  b e s t  es t imate .  Where necessary,  t h e  f i n a l  en t ry  i n  each account 
i s  a b r i e f  d i s c u s s i o n  of t h e  adequacy  of t h e  c u r r e n t  knowledge  f o r  t h a t  
s p e c i e s  o r  s p e c i e s  group and t h e  needs f o r  f u r t h e r  research.  Another document 
a imed  a t  i d e n t i f y i n g  key a r e a s  f o r  b i r d s  i n  c o a s t a l  r e g i o n s  of t h e  B e a u f o r t  
Sea (Smyth -- e t  al. 1986) con ta ins  some of t h e  same informat ion ,  presented  on a 
geographic bas i s ,  and h a s  accompanying maps o u t l i n i n g  impor t an t  a r e a s  and t h e  
s p e c i e s  us ing  them dur ing  spr ing ,  summer ,  and f a l l .  

Su rvey  d a t a  c i t e d  i n  t h i s  r e p o r t  v a r y  w i d e l y  i n  q u a l i t y  owing  t o  
d i f f e r e n c e s  i n  ob jec t ives ,  survey methodology, and d a t a  ana lys i s .  A s  a result 
many of t he  e s t i m a t e s  der ived  from those da ta ,  p a r t i c u l a r l y  those of dens i ty  
and t o t a l  p o p u l a t i o n ,  a r e  f a r  f rom p r e c i s e ,  and many a r e  b i a s e d .  However, 
t h e s e  i m p e r f e c t i o n s  were of t e n  i m p o s s i b l e  t o  q u a n t i f y .  The c o n c l u s i o n s  
c o n t a i n e d  h e r e i n  were  made by t h e  a u t h o r  of t h i s  review, u n l e s s  o t h e r w i s e  
noted. The r e a d e r  i s  caut ioned a g a i n s t  drawing f u r t h e r  conclus ions  from these  
d a t a  w i t h o u t  c a r e f u l  c o n s i d e r a t i o n  of t h e i r  s o u r c e ( s )  and  q u a l i t y ;  i t  i s  
s t rong ly  recommended t h a t  t he  o r i g i n a l  documents be consulted.  
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Figure 1.  The Yukon c o a s t a l  p l a i n  a r e a  and adjacent  Mackenzie Delta, showing l o c a t i o n s  of places  mentioned i n  t h e  t e x t .  
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2.0 SPECIES ACCOUNTS 

2.1 LOONS 

2.1.1 Spring Migration 

R e l a t i v e l y  few l o o n s  m i g r a t e  e a s t  a l o n g  t h e  Yukon c o a s t  i n  s p r i n g  
(es t imated  402 red-throated,  295 a r c t i c ,  and 52 ye l low-b i l l ed  l o o n s  i n  s p r i n g  
19751, f a r  f e w e r  t h a n  n e s t  i n  t h e  Canad ian  a r c t i c  and  f a r  f e w e r  t h a n  r e t u r n  
westward p a s t  Po in t  Barrow, Alaska i n  t h e  f a l l  (Richardson and Johnson 1981). 
A few loons,  e s p e c i a l l y  ye l low-b i l l ed  loons,  appear t o  mig ra t e  eas tward  a long  
o f f s h o r e  l e a d s  i n  t h e  i c e .  A l l  t h r e e  s p e c i e s  a p p a r e n t l y  a l s o  f l y  o v e r l a n d  
t h r o u g h  i n t e r i o r  A laska  and Yukon from t h e  P a c i f i c  Ocean. Loons u s e  
s h o r e l e a d s  and  ea r ly -me1  t i n g  a r e a s  of r i ve r  d e l t a s  a l o n g  t h e  B e a u f o r t  Sea  
coas t  a s  soon a s  these  are  a v a i l a b l e  i n  spring. 

2.1.2 Breeding 

Red- th roa ted  and a r c t i c  l o o n s  b r e e d  on  t h e  Yukon c o a s t a l  p l a i n ,  w h i l e  
y e l l o w - b i l l e d  and common l o o n s  a r e  uncommon v i s i t a n t s  w i t h  no r e c o r d  of 
b r e e d i n g .  Loons n e s t  w i t h i n  a few meters of f r e s h w a t e r  ponds and l a k e s ;  
theref  ore  t h e i r  breeding d i s t r i b u t i o n  i s  c lose ly  t i e d  t o  the  d i s t r i b u t i o n  of 
those waterbodies.  Red-throated loons  gene ra l ly  n e s t  on smaller waterbodies  
than a r c t i c  loons  (Davis 1972, Bergman and Derksen 1977). Fewer red-throated 
l o o n s  t h a n  a r c t i c  l o o n s  a r e  s e e n  d u r i n g  a e r i a l  s u r v e y s  of t h e  c o a s t a l  p l a i n  
(0.02-0.13/km2 v s .  0.05-0.39/km2 r e s p e c t i v e l y ,  T a b l e  11, b u t  i t  i s  u n c l e a r  
from ground surveys which spec ie s  i s  most abundant. Dickson (1985) r epor t ed  
average d e n s i t i e s  (loons/krn2) of 1.4 f o r  each s p e c i e s  during ground t r a n s e c t s  
a t  4 s i t e s  i n  t h e  King P o i n t  a r e a  i n  1981. I n  1983,  a v e r a g e  d e n s i t i e s  w e r e  
0.7 a r c t i c  and 2.4 r e d - t h r o a t e d  l o o n s  a t  8 s t u d y  s i t e s  n e a r  S t o k e s  P o i n t ,  
P h i l l i p s  Bay, and King Poin t  (Dickson, unpubl. data).  Estimates der ived  from 
counts of b i r d s  on v a r i o u s  sizes of l a k e s  throughout t h e  coas t a l  p l a i n  i n  l a t e  
J u l y  1973 ( T a b l e  2)  s u g g e s t  t h a t  a r c t i c  l o o n s  a r e  by f a r  t h e  mos t  a b u n d a n t ,  
and  t h a t  few of t h e  r e d - t h r o a t e d  l o o n s  w h i c h  a r e  p r e s e n t  a c t u a l l y  breed .  
However, t h a t  s t u d y  was  b i a s e d  b e c a u s e  i t  d i d  n o t  i n c l u d e  v e r y  smal l  
w a t e r b o d i e s .  Only 17 of t h e  2 8  "Clas s  A"1akes  i n  t h a t  s t u d y  were l e s s  t h a n  
25 ha, and none were smaller than  2.5 ha. Ponds of about 0.5 ha a re  considered 
i d e a l  f o r  n e s t i n g  red-throated loons  (Davis 19721, and Dickson (1985) found 
a l l  r e d - t h r o a t e d  l o o n s  on w a t e r b o d i e s  of l e s s  t h a n  25  h a  i n  t h e  King P o i n t  
a rea .  

2.1.3 Fall Migration 

Red-throated, a r c t i c ,  and ye l low-bi l led  loons  move p r i m a r i l y  eastward i n  
small numbers along the  Yukon coas t  dur ing  J u l y  and August. Eastward movement 
t h e n  c e a s e s  and t h e r e  is a s l i g h t  w e s t w a r d  movement ( e s t i m a t e d  t o t a l  35  i n  
1972) i n  mid September (Gollop and Davis 1974a). This i s  a s u r p r i s i n g l y  s m a l l  
w e s t w a r d  movement cons ider ing  Timson's (1976) estimate of about 50,000 loons  
mig ra t ing  w e s t  p a s t  Po in t  Barrow, Alaska during 27 August-16 September 1975. 
I t  i s  mos t  l i k e l y  t h a t  l o o n s  s e e n  a t  P o i n t  Barrow m i g r a t e  o f f s h o r e  i n  t h e  
B e a u f o r t ,  a s  l o o n s  a r e  b r o a d l y  d i s t r i b u t e d  i n  s m a l l  numbers  ( d e n s i t y  ca. 
0.015/km2 i n  August  and 0.025/km2 on 1 0  Sep tember )  i n  t h e  o f f s h o r e  B e a u f o r t  
Sea during the  per iod i n  which mig ran t s  a r e  observed i n  t h e  nearshore  w a t e r s  
( d a t a  f rom S e a r i n g  -- e t  a l .  1975) .  The s t u d y  area c o v e r e d  by t h e  1974 s u r v e y s  
from which those da ta  came was 184,000 km2, which would i n d i c a t e  t o t a l  numbers 
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n 

Venneer and Anweiler 1973 
1975 

Barry -- e t  a l .  1981 1980 

Barry and Barry 1982 1981 

Dickson 1985 19 81 

Dickson unpubl. d a t a  19 83 

19 85 McKelvey 1986 

Alexander 1986 1985 

9-12 Aug C 
23-24 Aug C 
1 Sept C 
10 Sept C 
14 Sept  C 
21 Sept C 
13-17 J u l  C 
29-31 J u l  C 
16-18 Aug C 
1 8  J u l y  C 

2 Aug C 
11 Sept C 
19 J u n e  U + L 
24 J u l y  U + L 

C 
3 Sept C 

21 J u n e  U + L 
2 Aug U + L 

16 Aug C 
26 Aug C 

1 Sept  C 
7 Sept C 

27 J u n e  L 
U 
C 

3 J u l y  L 
U 
C 
C 

26 J u l y  C 
21 Aug C 
12 Sept C 

7 
7 
7 
7 
7 
7 

48.4  
48.4 
48 .4  

88.4 
40.4 
96.0 
36.0 
24 .4  
46.4 
55.0 
55.0 

153.0 
153.0 
153.0 

7 .6  
39.1 

5.6 
7 . 6  

39.1 
5 .6  

29.2 
125 

92 

88.4 

22 .8  

12 a 

( 6 0 )  
( 1 4 )  
(51 )  

( 5 )  
( 4 )  

0.02 
0.08 

0.04 
0.06 

0.48 
0 .14  
0.39 
0.13 

0.05 

0.13 
0.02 
0.71 
0.10 
0.12 

0.06 ( 8 )  
0.09 ( a )  

( 6 )  
( 4 )  
( 3 )  

( 1 2 )  
( 4 )  

0.11 
0.31 

0.06 
0 .09  

0.39 
0.10 
0.17 
0.11 
0.26 
0.05 
0.17 
0 .39  
0.36 
0.35 
0.17 
0 . 0 4  
0.01 
0.01 

0.10 
0 . 4 4  
0.12 
0.41 

0.44 
0.25 
0.42 

0.13 
0.10 
0.36 

0.08 

0.72 
0.01 
0.03 

0 .18  

( 6 9 )  
( 1 9 )  
( 6 0 )  

( 7 )  
( 1 6 )  

( 4 )  
0.10 ( 5 )  
0.52 ( 2 5 )  
0.19 ( 9 )  
0 .59  ( 5 2 )  
0.30 ( 2 7 )  
0.03 (1) 
0.24 ( 2 3 )  
0.83 ( 3 0 )  
0.12 ( 3 )  
0.52 ( 2 4 )  
0.18 ( 1 0 )  
0.75 (41)  
1.32 ( 3 0 )  
0 .48  ( 7 4 )  
0.97 ( 149)  
0.43 ( 6 6 )  
0.39 ( 3 )  
0.20 ( 8 )  
0.53 ( 3 )  
0.53 ( 4 )  

1.07 ( 6 )  
0 .99  ( 2 9 )  
0.21 ( 2 6 )  
0.15 ( 1 4 )  
0.07 ( 9 )  

0.46 ( 1 8 )  



e. 

Table 2. Estimated populations of loons on Yukon coastal  p la in  lakes ,  derived 
from ground counts a t  60 lakes  during J u l y  1973 (data from Sharp et  al. 1974: 
45, 49). 
- --I ------------------ 

Nunber of Lakes ------ 
Lake Minimun Ccmunon Red- th  roa ted 
Size Nunber on No. Loon Arctic Loon Loon Total Loons 
Class Coastal Sur- - --I 

(d) m a i n a  veyed Birds Adult Adul t Brood Adul t Brood Adul t Brood 

480 18 
<0.26 

70 28 
0.26- 
1.28 

9 6 
1.28- 
1.92 

12 8 
>1.92 

No. seen 
Mean/Lake 
Es t .  Total 
CIb 

No. seen 1 
Mean/Lake 0.04 
E s t .  Total 2 
C I  4 

No. seen 3 
Mean/Lake 0.50 
E s t .  Total 4 
CI 5 

No. seen 
Mean /Lake 
E s t .  Total 
C I  

35 2 
1.94 0.11 
933 53 
421 76 

84 10 
3 0.36 

210 25 
46 13 

28 1 
4.67 0.17 
42 2 
29 2 

66 7 

99 10 
39 8 

8.25 0.88 

7 
0.39 
187 
243 

2 
0.07 

5 
5 

6 
0.75 

9 
5 

45 2 
2.50 0.11 
1.200 53 
490 76 

87 10 
3.11 0.36 
218 25 
46 13 

32 1 
5.33 0.17 
48 2 
29 2 

73 7 
9.13 0.88 
109 10 
38 8 

~ ~~ 

a Estimated by J. Hawkings from 1:500,000 topographic map. 
Confidence Interval.  95% confidence limits f o r  t he  estimated t o t a l  a r e  E s t .  
Total + CI. - 
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of 2,760-4,600 l o o n s ,  r e p e c t i v e l y ,  a t  t h e  moment of each  su rvey .  I f  l o o n s  do 
normally d i s p e r s e  f a r  of fshore  p r i o r  t o  f a l l  migra t ion ,  i t  i s  un l ike ly  t h a t  
coas t a l  concen t r a t ion  of migrants  would occur except i n  a few p laces  such a s  
Poin t  Barrow. 

Subs tan t i a l  westward mig ra t ion  of l oons  from t h e  Beaufor t  Sea a f t e r  mid 
September appears un l ike ly  a s  d e n s i t i e s  of loons  drop off sharp ly  a f t e r  mid 
September i n  both nearshore  and o f f s h o r e  w a t e r s  (Searing e t  al. 1975, Vermeer 
and  A n w e i l e r  1975) .  However, t h e r e  i s  e v i d e n c e  of a s o u t h w a r d  m i g r a t i o n ,  
p a r t i c u l a r l y  of a r c t i c  l o o n s ,  v i a  t h e  Mackenzie  V a l l e y  ( G o l l o p  and Dav i s  
1974a) .  T h i s  and  o t h e r  o v e r l a n d  r o u t e s  may be  t a k e n  by many of t h e  l o o n s  
nes t ing  on t h e  Yukon coas t a l  p l a i n  and Mackenzie Delta. 

-- 

Loons commonly use nearshore marine waters f o r  feeding  dur ing  and a f t e r  
t h e  b r e e d i n g  s e a s o n ,  b u t  t h e r e  a r e  no n o t a b l e  c o n c e n t r a t i o n  a r e a s  a l o n g  t h e  
Yukon coast. Numbers i n  nearshore a r e a s  peak i n  e a r l y  J u l y  and aga in  i n  mid- 
August  and d e c l i n e  s h a r p l y  i n  Sep tember  ( S e a r i n g  e t  a l .  1975,  Vermeer and 
A n w e i l e r  1975).  R e d - t h r o a t e d  l o o n s  a r e  more common t h a n  a r c t i c  l o o n s  i n  
marine waters during t h i s  t i m e .  Peak d e n s i t i e s  of loons  i n  nearshore  marine 
waters are about  1.5/km2 (Table 11, and a maximum of 149 (0.97/km2) have been 
counted a long  t h e  Yukon coas t  between Nunaluk S p i t  and Shingle  Point. Mossop 
(1975) counted 75 i n  t h e  Workboat Passage a r e a  a lone  on 5 August 1975. 

2.2 TUNDRA SWAN 

2.2.1 Spring Migration 

An es t ima ted  3,000-4.000 tundra swans. n e s t  on t h e  e n t i r e  Alaska coas t a l  
p l a i n  ( P a c i f i c  Flyway S tudy  Commi t t ee  1983) ,  and  a l l  of t h e s e  w i n t e r  on t h e  
A t l a n t i c  coast. Most Swans i n  t h i s  popula t ion  a re  thought  t o  m i g r a t e  down t h e  
M a c k e n z i e  V a l l e y  a n d  a l o n g  t h e  Yukon c o a s t  i n  s p r i n g ,  r a t h e r  t h a n  
northwestward from the Mackenzie Valley through i n t e r i o r  Alaska (Richardson 
and Johnson 1981). An estimate of only  512 w a s  ob ta ined  from v i s u a l  mig ra t ion  
watches a t  Komakuk and Clarence Lagoon i n  1975 (Richardson and Johnson 19811, 
sugges t ing  t h a t  t h i s  s p e c i e s  e i t h e r  mig ra t e s  a t  high a l t i t u d e ,  a c r o s s  a broad 
f r o n t ,  o r  both. Migrants  do not  appear  t o  s t o p  i n  any numbers i n  t h e  a r e a  i n  
s p r i n g  a s  mos t  of t h e  c o a s t  i s  snow and ice-bound ( R i c h a r d s o n  and  J o h n s o n  
1981).  

2.2.2 Breeding 

Tundra swans breed throughout t h e  coas t a l  p l a i n  i n  Alaska and Yukon, and 
on the  Mackenzie D e l t a .  It is d i f f i c u l t  t o  determine the  breeding  popula t ion  
i n  t h e  Yukon b e c a u s e  t h e r e  h a s  n e v e r  been  a c o m p l e t e  s u r v e y  of t h e  a r e a  i n  
June. The only a t t e m p t  t o  completely census t h i s  a r e a  was by Mossop (1974) i n  
August 1974, by which t i m e  immigra t ion  and emigra t ion  had probably changed t h e  
t o t a l  p o p u l a t i o n  and  d i s t r i b u t i o n  w i t h i n  t h e  a r e a  compared t o  June .  O t h e r  
aerial  surveys conducted i n  June  (Calef and L o r t i e  1971, Schweinsburg 1974a, 
W i s e l e y  -- e t  a l .  1977,  Dickson  1985, McKelvey 1986)  h a v e  employed  low l e v e l  
a e r i a l  t r a n s e c t  methods  d e s i g n e d  t o  d e t e c t  a v a r i e t y  of w a t e r b i r d s ,  r a t h e r  
than being designed s p e c i f i c a l l y  f o r  swans (higher  a1 t i t ude .  w ide r  t r ansec t s ) .  
A s  a r e s u l t  of t h e s e  p r o b l e m s  t h e  mos t  o b v i o u s  way t o  e s t i m a t e  t h e  t o t a l  
popula t ion  i n  t h e  a r e a  i s  from dens i ty  estimates provided by previous surveys. 
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E s t i m a t e s  of J u n e  and  J u l y  swan p o p u l a t i o n s  i n  t h i s  a r e a  v a r y  g r e a t l y  
( T a b l e  3). Most of t h e  v a r i a t i o n  a p p e a r s  t o  b e  due  t o  t h e  f a i l u r e  of many 
surveys  t o  s t r a t i f y  by hab i t a t .  There a r e  l a r g e  d i f f e r e n c e s  i n  t h e  dens i ty  of 
swans  i n  l o w l a n d  ve r sus  u p l a n d  h a b i t a t s .  I n  t h e  l o w l a n d s  of t h e  Babbage 
River Delta and t h e  Yukon p a r t  of t h e  Mackenzie Delta, most dens i ty  e s t i m a t e s  
a r e  0.5-1.5 swans/km2, whereas  i n  t h e  uplands of t h e  coas t a l  p l a i n  east  of t h e  
F i r t h  River, most  s u r v e y s  i n d i c a t e  0.1-0.2/km2, w i t h  d e n s i t i e s  much l o w e r  
beyond 10  km in l and  (Dickson 1985). One aer ia l  survey  (Calef and L o r t i e  1971) 
i n d i c a t e d  a n  extremely high dens i ty  f o r  which t h e r e  i s  no obvious explanat ion.  
S u r v e y s  i n c l u d i n g  p a r t  of t h e  Babbage R i v e r  D e l t a  (eg. Schw e i n s b u r g  1974a)  
have probably been a f f e c t e d  by mol t ing  swans which begin  t o  ga the r  t h e r e  i n  
Ju ly .  Relative t o  h i s  survey area ,  Schweinsburg (1974a) s a i d  t h a t  swans "are 
no t  p l e n t i f u l  i n  t h i s  area, most being found on t h e  d e l t a  of t h e  Babbage River  
w h e r e  a few p a i r s  r a i s e d  b r o o d s  among a p p r o x i m a t e l y  50  non-breeders . "  The 
most r e c e n t  and most complete d a t a  a re  those  of McKelvey (19861, who surveyed 
t r a n s e c t s  w h i c h  z ig -zagged  a c r o s s  t h e  c o a s t a l  p l a i n  f rom T e n t  I s l a n d  t o  
H e r s c h e l  I s l a n d  on 27 J u n e  and  3 J u l y  1985. The r e s u l t i n g  e s t i m a t e s ,  
s t r a t i f i e d  by h a b i t a t ,  were 695 swans  on 27 J u n e  and  1 ,207  on 3 J u l y .  
However, both of t hese  estimates a r e  very  imprec i se  because of t h e  high i n t e r -  
t r a n s e c t  v a r i a t i o n  i n  numbers of swans. For example, on 3 J u l y ,  12 of t h e  20 
swans s i g h t e d  were on one of t h e  10  t r ansec t s .  

Another crude estimate of t he  swan breeding  popula t ion  can be ob ta ined  
from t h e  d a t a  of Sha rp  e t  a1 (1974).  T h i s  e s t i m a t e  ( T a b l e  4 ) .  w h i c h  is a l s o  
very  imprec ise ,  i s  b iased  by the  exc lus ion  of small wa te rbod ies  (see Loons). 

There are t h r e e  estimates of n e s t  dens i ty ,  a l l  from t h e  Mackenzie Del ta  
area. I n  a 93 km2 p o r t i o n  of h i s  s tudy a rea  centered  near t h e  mouth of Moose 
Channel ,  Campbel l  (1973) found 25 n e s t s  (0.26/km2) by combined ground and  
a e r i a l  s u r v e y  t e c h n i q u e s .  Hawkings (1986) found  10 n e s t s  i n  a 25-35 km2 
s t u d y  a r e a  (0.29-0.4/km2) n e a r b y  a t  W h i t e f i s h  S t a t i o n .  Over t h e  e n t i r e  
Mackenzie  D e l t a  s o u t h w e s t  of S h a l l o w  Bay a n d  wes t  of Hvatum Channel  (1 ,108  
km2) Campbell (1973) found 107 n e s t s  (0.10/km2) by aerial survey alone. 

Based on l a t e  August surveys,  Mossop (1975) e s t i m a t e d  a breeding  d e n s i t y  
of 0.027 pairs/km2 f o r  t h e  c o a s t a l  p l a i n  and 0.21 pairs/km2 f o r  t h e  Yukon p a r t  
of t h e  Mackenzie Delta, bu t  he d i d  not  d e s c r i b e  how t h e s e  were derived. 

I n  t h e  most product ive  areas of t h e  c o a s t a l  p l a i n  of t h e  A r c t i c  Nat ional  
W i l d l i f e  Refuge i n  Alaska, r e c e n t  estimates of swan popula t ions  averaged 0.16 
and 0.25 swans/km2 i n  1983 and 1984 r e s p e c t i v e l y  (Brackney e t  al. 19851. Those 
da ta  came from surveys s p e c i f i c a l l y  f o r  swans. 

2.2.3 Molting 

Swans m o l t  t h r o u g h o u t  t h e  area. A d u l t s  w i t h  young m o l t  i n  t h e  g e n e r a l  
v i c i n i t y  of t h e i r  n e s t i n g  grounds.  The o n l y  s i g n i f i c a n t  c o n c e n t r a t i o n s  of 
mol t ing  b i r d s  are  on t h e  Babbage River Delta and t h e  Mackenzie Delta. On t h e  
Babbage Delta, f locked  b i r d s  (p r imar i ly  a d u l t s  w i t h o u t  young) i n c r e a s e  from 
a p p r o x i m a t e l y  20 i n  J u n e  t o  o v e r  100  i n  Augus t  ( T a b l e  5).  On t h e  Yukon p a r t  
of t h e  Mackenzie  Del ta ,  swans  g a t h e r  t o  m o l t  i n  t h e  T e n t  I s l a n d  and  Moose 
Channel  area (D. M O S S O P ,  p e r s .  comm.; T.W. B a r r y  unpubl .  d a t a ) ,  and p o s s i b l y  
e l s e w h e r e .  Smyth e t  a l .  (1986) c o n s i d e r e d  a s i g h t i n g  of 25 swans  on  t h e  
d e l t a s  of the F i r t h  and Malcolm Rivers i n  mid-July 1974 s u f f i c i e n t  t o  a n n o t a t e  
t h a t  a s  a mol t ing  a rea  a s  w e l l .  

-- 
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Table 3. Resu l t s  of a e r i a l  surveys of Swans dur ing  t h e  breeding 
season on t h e  Yukon coas t a l  p l a i n  and ad jacen t  Mackenzie Delta. 
____________________----------------------------------------------- 

Total  Area Swans - 
Surveyed No. Density 

Year Date Sourcea Locat ion of Survey (km2) Counted (/km2) 

1971 6 J u n e  1 Coastal  p l a in :  Malcolm 51 15 0.27 
17 J u l y  It R. to Babbage R. 51 0.50 
17 June  2 1 t r a n s e c t :  Coal Mine 41 131 3.2 

_------_______-_--__----------------------------------------------- 

L. -Bloomf id d L. 

West Channel t o  
Trent  B ay 

1972 24 June 3 Mackenzie Delta: 1 ,108 83 7 0.75 

12 J u l y  3 I1 It  1045 0.93 
1975 5 June  4 1 t r a n s e c t :  NWT border  19.2 0 

20 June t o  Conglomerate Creek 16.1 0 
31 J u l y  It  I1 19.2 2 0.1 
30 Aug 11 9.7 2 0.2 

5 June  Mackenzie Delta t r a n s e c t  33.5 54 1.6 

20 June  11 11 13 0.39 
31 July 11 I1 48 1.4 
30 Aug 11 16.8 8 0.48 

19  June t r a n s e c t s  4-11 (0-20 km 96 19 0.2 

24 J u l y  t r a n s e c t s  25-27 (2-14 km 36 12 0.33 

NWT border  to E l l i c e  Is. 

1981 19 June 5 t r a n s e c t s  1-3 (20-30 km 30 1 0.03 
in l and  from King Pt)  

i n l and  from King P t )  

i n l and  from King Pt)  

Bay and Babbage R. Delta) 
1983 21 June 6 3 t r a n s e c t s  2-14 km 30 4 0.13 

in l and  near  S tokes  P t .  
2 t r a n s e c t s  near King 24 3 0.13 
Poin t  

1985 27 June 7 coas t a l  s e c t i o n s  5.6 0 0 
lowland s e c t i o n s  7.6 8 1 .o 
upland s e c t i o n s  39.1 4 0.1 

3 J u l y  coas t a l  s e c t i o n s  5.6 0 0 
lowland s e c t i o n s  7.6 12 1.6 

I' upland s e c t i o n s  39.1 8 0.2 

24 J u l y  t r a n s e c t s  3-8 ( P h i l l i p s  33.2 35 1.1 

................................................................ 
a 1 Schweinsburg 1974a. 2 Calef and L o r t i e  1971, 3 Campbell and 

Weber 1973, 4 Wiseley -- e t  a l .  1977, 5 Dickson 1985, 6 Dickson 
unpubl. da t a ,  7 McKelvey 1986. 
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Table 4. Tundra Swan population estimates f o r  the Yukon coastal  plaina derived f ran  ground 
counts of 60 lakes during July 1973 (data f r a n  Sharp -- e t  al. 1974). 

~-~ 

Esitmates f o r  Ent i re  Coastal 
Plain - +95% Confidence L i m i t s  Swans Counted 

Total No. on b b e r  -------- - ------ ---___---_ Lake Size  
Broods: Qass Area(km2) Coastal. mainb Surveyed Adults Broods Adults 

_--I-___----------______l___l_________-~------------___~- 

A <0.26 480 18  7 1 187 +215 27 255 
B 0.26-1.28 70 28 19 3 48 -224 7 27 
C 1.28-1.92 9 6 8 1 12 510 1 52 

1 +2 - D >1.92 12 8 5 1 8 - +5 

'PDTAT, 60 39 6 255 2254 3 6 6 6  - 

a Excluding Yukon port ion of Mackenzie Delta. 
Estimated from 1:500,000 scale topographic map. 



, 

Table 5. 
the Yubn coastal plain,  1973-1976. Observed nunbers i n  parentheses. 

Nunbers of tundra swans observed and estimated on l a t e  sunmer and f a l l  a e r i a l  surveys of 

1 1973 
2 1973 
3 1973 

4 1974 

5 1975 
6 1975 
7 1975 

8 1976 
9 1976 

(357) (55) 

(20011 (35+) 35+ (35+) 35+ (3) 15 (2) 10 
(255) 

(210) 

(115) (259) 692 (1171390 (1161386 (136)453 
(143) 

P 
0 

Source s 
Koski 197%. Aug 30. coastal survey Herschel Island t o  Alaska, broken dcwn a s  follcws: S. of 
Herschel Island 5 ,  Roland Bay 1, Kay Pt. 1, Babbage River Delta 25, Spring R. Delta 2, F i r t h  R. 
Delta 11 
Vermeer and Arweiler 1975. Aug 12, 31, Sept 10, 14, 21. 
Koski 197513. Aug 24, 31, Sept 5, 11, 16, 22. Including Yukon portion of Mackenzie D e l t a .  
Mossop 1974. Aug 30, Sept 8. t o t a l  count between Kmakuk and NdT border, broken dcwn a s  follcws: 
Kanahk-King Pt. 140, King Pt-WT 217. Includes 67 juveniles.  
Koski 1977a. August 20-25, 28, Sept 8, 11-14, 17-18. Including Yukon portion of Mackenzie Delta. 
Koski 1977a. August 25. coastal  survey WT-Alaska, broken dcwn a s  follcws: Tent Island and 
vicinity 102, Blw R. Delta 13, Shingle Pt .  2, Babbage R. Delta 79, Spring R. Delta 6,  Stokes P t .  
11, Roland Bay 12, Catton Pt.  3, F i r t h  R. Delta 5, Malcolm R. D e l t a  15, Clarence Lagoon 7. 
Mossop 1975. Aug 30. 
Lagoon-Kanakuk 30, F i r th  and Malcolm Deltas 18, Stokes P t .  25, P h i l l i p s  Bay 129, Kay Pt.-Shingle 
Pt .  8. 
Koski 1977b. Aug 16-20, 29-31, Sept 4-6, 10-13, 18-21. 
Koski 1977b. Aug 16. Reconnaissance sumey Shingle Pt.-fX border, broken dmn a s  follcws: S. of 
Shingle Pt. 4, Phi l l ips  Bay 30, W. of Phi l l ips  Bay 4 ,  Stokes Pt .  6,  F i r t h  R. Delta 4, Nunaluk S p i t  
18, W. of Kanakuk 2. 

t o t a l  count Qarence Lagoon-Shingle P t . ,  broken d w n  a s  follcws: Clarence 



2.2.4 F a l l  Migration 

F a l l  popula t ions  of tundra  swans appear  t o  be s i m i l a r  i n  s i z e  t o  summer 
populat ions,  w i t h  peak numbers p re sen t  between mid-July and e a r l y  September. 

Mossop (1974) a t tempted  a t o t a l  count of swans between Alaska and NWT i n  
1974. I n  t h e  area between Clarence lagoon and King Poin t  (survey a r e a  approx. 
1 ,100  km2) h e  c o u n t e d  62-119 swans  ( d e n s i t y  0.06-0.11/km2) on  e a c h  of 4 
surveys dur ing  17-30 August. Between King Po in t  and t h e  NWT border ,  i nc lud ing  
t h e  Yukon p a r t  of t h e  Mackenzie  De l t a  ( s u r v e y  a rea  ca. 360  km2),  h e  c o u n t e d  
2 1 7  swans  (0.60vkm2> on 30 Augus t  ( T a b l e  5). The l a r g e s t  number of swans  
a c t u a l l y  c o u n t e d  i n  t h e  a rea  i n  one  s u r v e y  i s  357 by Mossop (1974).  and t h e  
l a r g e s t  number e s t i m a t e d  i s  692 by Koski (1977b). The concen t r a t ion  a r e a s  are  
t h e  Babbage R i v e r  D e l t a - P h i l l i p s  Bay (max. c o u n t  1 2 9  on 30 August  1975,  
Mossop 1975)  a n d  t h e  T e n t  I s l a n d  area (max. c o u n t  102 on  25 Augus t  1975) .  The 
e n t i r e  Yukon p a r t  of t h e  Mackenzie Delta cont inues  t o  suppor t  l a r g e  numbers of 
swans i n  the  f a l l :  Campbell and Weber (1973) counted 778 (0.70/km2) i n  t h e i r  
1 ,108  km2 s t u d y  a rea  ( s e e  above)  on 2-3 Sep tember  1972,  b u t  t h i s  w a s  a 
decrease  of 25% from mid Ju ly .  

Swans h a v e  b e e n  c o u n t e d  r o u t i n e l y  d u r i n g  many of t h e  f a l l  s u r v e y s  f o r  
snow geese on t h e  Mackenzie Delta and c o a s t a l  p l a i n s  of Alaska and Yukon (e.8. 
Kosk i  1977a,b) .  U n f o r t u n a t e l y ,  t h e  t r a n s e c t s  u sed  i n  t h e s e  s u r v e y s  a r e  
i n a p p r o p r i a t e  f o r  sampling the  swan popula t ion  because t h e  swans are clumped 
and n o t  d i s t r i b u t e d  randomly  on t h e  c o a s t a l  p l a i n .  Some of t h e  r e s u l t s  
r e f l e c t  t h i s .  For example i n  1973 Koski (1975b) e s t i m a t e d  a popula t ion  of 0 
swans  on  t h e  Yukon c o a s t a l  p l a i n  d u r i n g  t h e  p e r i o d s  23  Aug - 3 S e p t  and  4-6 
Sept  (Table 5). a t i m e  when numbers should s t i l l  be  q u i t e  high. 

I t  i s  n o t  c l e a r  how many f a l l  m i g r a n t s  p a s s  t h r o u g h  t h e  area.  Some 
m i g r a t i o n  may t a k e  p l a c e  i n  l a t e  S e p t e m b e r ,  b u t  no m i g r a t i o n  w a t c h e s  h a v e  
e x t e n d e d  beyond 1 9  September .  Dur ing  m i g r a t i o n  w a t c h e s  a t  Nunaluk S p i t  i n  
1972,  o n l y  89 swans  were o b s e r v e d  and 175 e s t i m a t e d  t o  have  p a s s e d  h e a d i n g  
e a s t  d u r i n g  10  Ju ly -17  Sept .  (Go l lop  and  Davis 1974a).  A t  Moose Channel  t h e  
same y e a r  t h e r e  w a s  a much more o b v i o u s  m i g r a t i o n  o b s e r v e d  d u r i n g  11-19 
S e p t e m b e r  (no o b s e r v a t i o n s  14-16 Sep tember  o r  a f t e r  1 9  S e p t e m b e r ) ,  d u r i n g  
w h i c h  a t  l e a s t  10  s w a n s / h r  p a s s e d  on 3 s e p a r a t e  days  ( S e a r i n g  -- e t  a l .  1975) .  
I f  those b i r d s  were moving SE ( d i r e c t i o n  i s  n o t  s p e c i f i e d  i n  t h e  r e p o r t )  f o r  
12  h /day ,  t h e  t o t a l  vo lume  of m i g r a t i o n  wou ld  h a v e  exceeded  330 on t h o s e  3 
d a y s  alone. 

2.2.5 D i scussion 

T h e r e  a r e  few d a t a  on swans  a v a i l a b l e  s i n c e  1976,  and t h e r e  h a s  n e v e r  
been a comprehensive survey s p e c i f i c a l l y  f o r  swans dur ing  t h e  n e s t i n g  season. 
No r e p o r t s  have provided map l o c a t i o n s  of swans o r  n e s t s  a t  any t i m e  of year.  
To respond t o  s i t e s p e c i f  i c  concerns, t h i s  1 evel of in fo rma t ion  is  necessary.  
A b a s e l i n e  s u r v e y  f o r  swans  s h o u l d  b e  c o n d u c t e d  b e t w e e n  t h e  Alaska  and  NWT 
b o r d e r ,  i d e a l l y  i n  c o n j u n c t i o n  w i t h  s i m i l a r  s u r v e y s  i n  t h e  A r c t i c  N a t i o n a l  
W i l d l i f e  Refuge. I n  t h e  f i r s t  y e a r  t h i s  s u r v e y  s h o u l d  b e  i n  t h e  fo rm of a 
n e s t i n g  survey i n  middune ,  and a product ion/mol t ing  survey i n  e a r l y  t o  mid 
August. A f t e r  t h e  i n i t i a l  y e a r ' s  d a t a ,  u p d a t e s  s h o u l d  b e  o b t a i n e d  a t  l e a s t  
e v e r y  few y e a r s  t o  m o n i t o r  changes  i n  t h e  p o p u l a t i o n .  I n i t i a l l y ,  s u r v e y s  
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c o u l d  be f l o w n  a t  r e l a t i v e l y  h i g h  a l t i t u d e  (1,000+ f t )  and  aim f o r  t o t a l  
cove rage ,  u n t i l  m e a n i n g f u l  s t r a t a  can  be  d e l i n e a t e d  t o  fo rm t h e  b a s i s  of a 
sampling survey. 

2.3 LESSER SNOW GOOSE 

2.3.1 Spring Migration 

The ma jo r i ty  of snow geese n e s t i n g  a t  Kendall Is land,  Anderson River,  and 
Banks I s l a n d  m i g r a t e  from t h e i r  C a l i f o r n i a  w i n t e r i n g  g rounds  n o r t h  t h r o u g h  
Montana and A l b e r t a ,  and down t h e  Mackenzie  Va l l ey .  Depending on t h e i r  
des t ina t ion ,  and weather  and snow condi t ions ,  some fo l low t h e  Mackenzie a l l  
t h e  way t o  i t s  d e l t a ,  w h i l e  o t h e r s  leave t h e  Mackenzie River  between L i t t l e  
Chicago  and t h e  T r a v a i l l a n t  R i v e r  t o  move n o r t h  t h r o u g h  t h e  Anderson  R i v e r  
a r ea  (Barry  e t  a l .  i n  p rep ) .  

B e l l r o s e  (1976) suggested t h a t  more than  10,000 snow geese mig ra t e  w e s t  
i n  s p r i n g  through nor thern  Yukon towards breeding grounds on Wrangel I s land ,  
S i b e r i a .  Recent  e v i d e n c e ,  how ever, i n d i c a t e s  t h a t  few ( p e r h a p s  several  
h u n d r e d )  p a s s  t h r o u g h  n o r t h e r n  Yukon i n  s p r i n g .  Some b i r d s  p a s s  a l o n g  t h e  
B e a u f o r t  Sea  c o a s t  ( S e a r i n g  -- e t  a l .  1975,  S a l t e r  -- e t  a l .  1980,  R i c h a r d s o n  and  
Johnson 1981). and some move nor th  through i n t e r i o r  Alaska and Yukon v i a  major  
r i v e r  v a l l e y s  and  m o u n t a i n  p a s s e s  (Bar ry  1967,  D. Mossop unpubl .  d a t a ,  CWS 
Whitehorse unpubl. data). There i s  no w i d e n c e  t h a t  any of those geese belong 
t o  t h e  Wrangel I s l and  population. 

2.31 Breeding 

Snow geese do no t  breed i n  t h e  Yukon. Several hundred breed on t h e  Alaska 
c o a s t  of t h e  B e a u f o r t  Sea, p r i m a r i l y  t h e  d e l t a s  of t h e  S a g a v a n i r k t o k  and  
Canning r i v e r s .  I n  NWT t h e r e  a r e  b r e e d i n g  c o l o n i e s  on K e n d a l l  I s l a n d ,  t h e  
Anderson  River Del ta ,  and by f a r  t h e  l a r g e s t  i s  n e a r  t h e  Egg River o n  Banks 
Is land.  The e s t ima ted  breeding popula t ions  a t  the l a t t e r  t h r e e  co lon ie s  i n  
1981 were 1,042, 8,360, and 174,252-221,998 r e s p e c t i v e l y  (Kerbes 1986). Non- 
b r e e d i n g  b i r d s  f rom these t h r e e  c o l o n i e s  were e s t i m a t e d  a t  a n  a d d i t i o n a l  
100,000 i n  1981 (Barry 1981). 

2.3.3 Molting 

No m o l t i n g  o c c u r s  on t h e  Yukon c o a s t a l  p l a i n .  Most non-b reed ing  g e e s e  
from t h e  t h r e e  above-mentioned co lon ie s  mol t  on Banks I s land ,  w h i l e  t h e  a d u l t s  
w i t h  young mol t  near  t h e i r  r e s p e c t i v e  breeding colonies.  Small  groups of snow 
g e e s e  a r e  o c c a s i o n a l l y  s e e n  a l o n g  t h e  Yukon B e a u f o r t  c o a s t  d u r i n g  t h e  l a s t  
week of June  ( S a l t e r  -- e t  al. 1980, Hawkings and Mossop 19851; those  a re  l i k e l y  
non-breeding b i r d s  en  r o u t e  t o  mol t ing  a r e a s  i n  Alaska o r  N.W.T. 

2.3.4 F a l l  Migration 

2.3.4.1 Staging Chronology and Distribution 

The Yukon coas t a l  p la in ,  Alaska c o a s t a l  p l a i n  as f a r  west as  t h e  Canning 
River, and t h e  ou te r  Mackenzie Delta are t r a d i t i o n a l l y  used as a f a l l  feed ing  
a r e a  by mos t  i f  n o t  a l l  Canadian  w e s t e r n  a r c t i c  snow g e e s e  p r i o r  t o  t h e  
southward migra t ion  t o  nor thern  Alberta.  The exact areas used vary  from y e a r  
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t o  y e a r ,  b u t  i t  a p p e a r s  t h a t  v i r t u a l l y  t h e  e n t i r e  Yukon c o a s t a l  p l a i n  below 
t h e  1000 f t  (300 m )  c o n t o u r  h a s  been  used ,  and  some f l o c k s  have  been  s i g h t e d  
a t  h i g h e r  e l e v a t i o n s  i n  t h e  f o o t h i l l s .  The Yukon and  A l a s k a  c o a s t a l  p l a i n s  
normally r ece ive  the  g r e a t e s t  use, w h i l e  t h e  Mackenzie Delta is  used l a t e r  -- 
a s  f r e e z i n g  w e a t h e r  f o r c e s  b i r d s  o f f  t h e  c o a s t a l  p l a i n  -- and by sma l l e r  
numbers of birds .  

M i g r a t i o n  i s  p r i m a r i l y  up t h e  Mackenz ie  V a l l e y ,  b u t  t h e r e  may b e  
s u b s t a n t i a l  f l i g h t s  d i r e c t  from nor th  s lope  s t a g i n g  a r e a s  over t h e  mountains 
of no r the rn  Alaska and Yukon t o  Alber ta  (Koski and Gollop 1974). 

I n  a normal f a l l ,  t h e  f i r s t  geese a r r i v e  on t h e  Yukon nor th  s l o p e  15-25 
August and major  a r r iva ls  a r e  25 Aug-5 Sept. Major depa tures  occur  15-25 Sept,  
a n d  t h e  l a s t  b i r d s  a re  s e e n  20-30 Sept .  I n  some y e a r s  (eg.  1975,  and 1981)  
a d v e r s e  w e a t h e r  c o n d i t i o n s  h a v e  f o r c e d  g e e s e  t o  a l t e r  t h e i r  no rma l  s t a g i n g  
pa t te rns .  I n  1975 l a r g e  numbers of geese moved westward (having bypassed t h e  
snow-free Mackenzie Delta) as  f a r  as Komakuk, d e s p i t e  snow s to rms  dur ing  Sept. 
5-7, b e f o r e  b e i n g  f o r c e d  b a c k  t o  t h e  Mackenzie  Delta. No g e e s e  r e a c h e d  
Alaska. Af t e r  a s l i g h t  thaw approximately 50,000 geese moved west onto  t h e  
p a r t i a l l y  snow-covered c o a s t a l  p l a i n  u n t i l  f r e e z i n g  c o n d i t o n s  a g a i n  f o r c e d  
them back t o  t h e  Delta. This suggested t o  Koski (1977a) t h a t  t h e  c o a s t a l  p l a i n  
is t h e  t r a d i t i o n a l  and p r e f e r r e d  f a l l  s t a g i n g  a r e a  g e e s e  t r i e d  t o  u s e  i t  
r a t h e r  than  t h e  Delta where cond i t ions  were much less  severe. Another unusual 
y e a r  was 1981, when a n  e a r l y  snowfa l l  covered much of t h e  Parry and Ba thur s t  
Penninsulas  and appa ren t ly  caused most of t h e  breeding  b i r d s  from t h e  Banks 
I s l a n d  co lony  t o  move s o u t h  a n d  e a s t  t o  s t a g e  i n  t h e  v i c i n i t y  of P a u l a t u k .  
P r i o r  t o  t h i s  most of t h e  geese from Kendall  I s land ,  Anderson River, and t h e  
non-breeders from Banks I s l a n d  had a l ready  reached t h e  Mackenzie Delta, and 
f o l l o w e d  t h e  no rma l  p a t t e r n  of movement. This s e g r e g a t i o n  p e r s i s t e d  
throughout t h e  s t a g i n g  per iod  (Barry 1981). 

The d i s t r i b u t i o n  of geese among t h e  three s t a g i n g  areas (Alaska, Yukon, 
Mackenzie Delta) f l u c t u a t e s  through t h e  f a l l  accord ing  t o  t h e  progress ion  of 
westward movement, s tag ing ,  and eas tward  movement. Thus t h e  numbers of geese 
i n  e a c h  a r e a  a t  t h e  t i m e  of a s i m u l t a n e o u s  s u r v e y  of a l l  t h r e e  may n o t  b e  
i n d i c a t i v e  of t h e  r e l a t i v e  u s e  e a c h  a rea  r e c e i v e d  o v e r  t h e  w h o l e  s t a g i n g  
period. For example Koski (1975b) documented major s h i f t s  i n  the  d i s t r i b u t i o n  
of geese over a two week per iod  i n  1974: du r ing  4-6 Sept  an  e s t i m a t e d  19,000 
g e e s e  were i n  Yukon and  112,500 i n  Alaska ,  w h e r e a s  a week  l a t e r  t h e r e  were 
119,900 i n  Yukon and 25,700 i n  Alaska. 

2.3.4.2 Abundance and P r o d u c t i v i t y  

Over t h e  y e a r s ,  e s t i m a t e s  of t h e  t o t a l  number of snow g e e s e  s t a g i n g  i n  
a l l  t h r e e  a reas  h a v e  r a n g e d  f rom 163,198 t o  597,000 (Garne r  a n d  Reyno lds  
1986). Most of t h i s  v a r i a t i o n  has  been a t t r i b u t e d  t o  year-to-year v a r i a t i o n s  
i n  b r e e d i n g  s u c c e s s ,  b u t  a s i g n i f i c a n t  amount  may b e  due  t o  s a m p l i n g  and  
e s t i m a t i o n  e r r o r  (see below). I n  some y e a r s  (eg. 1981) t h e  end result of f a l l  
surveys  w a s  a "guesstimate" pieced t o g e t h e r  from v a r i o u s  sources  (eg. Barry 
1981, Spindler  1983a). 

Over a l l  t h e  y e a r s  of surveys,  p r o d u c t i v i t y  estimates have v a r i e d  from 1- 
54% j u v e n i l e  b i r d s  i n  t h e  f a l l  p o p u l a t i o n ,  b u t  t h e  e s t i m a t e s  a r e  of v a r y i n g  
p r e c i s i o n .  T h e r e  a r e  a l w a y s  a l a r g e  number of non-b reed ing  a d u l t - p l u m a g e d  
b i r d s  i n  t h e  populat ion,  and these  do n o t  always m i x  homogeneously w i t h  f a m i l y  
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groups on t h e  s t a g i n g  grounds. As a result, i t  i s  p a r t i c u l a r l y  d i f f i c u l t  t o  
e s t i m a t e  p r o d u c t i v i t y  p r e c i s e l y  i n  y e a r s  of good p r o d u c t i o n  b e c a u s e  f l o c k s  
w i l l  v a r y  from 0 t o  50  or 60% young b i r d s .  For  example i n  1982 t h e  e s t i m a t e  
was 4.6% +0.7% ( s t a n d a r d  d e v i a t i o n  [SD]) j u v e n i l e s ,  and  i n  1983 i t  was  36.5 
+14.0% - ( S i i n d l e r  1983b,  1984).  As w i t h  t o t a l  p o p u l a t i o n ,  t h e  g e o g r a p h i c  
d i s t r i b u t i o n  of t h i s  parameter  can f l u c t u a t e  wide ly  dur ing  t h e  s t a g i n g  period. 
For example on 9 Sept 1983, 30.0 +8.6% of t h e  geese i n  Alaska were j u v e n i l e s ,  
b u t  3 days l a t e r  the  percentage had dropped t o  19.0 25.5% (Spindler  1984). 

2.3.4.3 Survey Methods: Coverage, Timing, and Analysis 

The number, t iming, and coverage of surveys  h a s  v a r i e d  from o n e t i m e  only  
c o v e r a g e  of p a r t  of t h e  a r e a  (1978-80). t o  c o m p l e t e  and  f a i r l y  f r e q u e n t  
coverage (1973-76, 19  82- 83). 

Most surveys of s t a g i n g  snow geese on t h e  Yukon and Alaska coas t a l  p l a i n  
have been conducted us ing  f ixed-wing a i r c r a f t  ca r ry ing  1-3 obse rve r s  and f lown 
a t  500 f t  (150 m) agl.  During 1973-1975 goose surveys of t h e  Yukon and Alaska 
nor th  s lope  u t i l i z e d  a series of 1.6 km wide,  (9.6 km) l o n g  t r a n s e c t s  l s i d  o u t  
a l o n g  t h e  n o r t h - s o u t h  g r i d  l i n e s  (which  a r e  9.5-10 km a p a r t )  on  a 1:250,000 
topographic  map. I n  order  t o  make t h e  survey continuous,  f l i g h t l i n e s  between 
a d j  a c e n t  n o r t h - s o u t h  g r i d 1  i n e s  (a1 t e r n a t e l y  f o l l o w i n g  t h e  c o a s t 1  i n e  o r  
f o o t h i l l s )  a l s o  f o r m e d  t r a n s e c t s .  T o t a l  p o p u l a t i o n  on  t h e  s t u d y  a r e a  d u r i n g  
any one survey was ex t r apo la t ed  from v i s u a l  estimates of t h e  number of geese 
s e e n  o n - t r a n s e c t ,  b a s e d  on  a p p r o x i m a t e l y  20% c o v e r a g e  of t h e  c o a s t a l  p l a i n  
(Koski  and G o l l o p  1974,  Kosk i  1975b,  1977a) .  A s l i g h t l y  m o d i f i e d  d e s i g n  was 
used f o r  t he  Mackenzie D e l t a  a r ea  because most geese w e r e  c l o s e  t o  the  coast .  
I n  1976, t r a n s e c t s  were widened t o  2.4 km ( t r e a t e d  a s  25% coverage) t o  o b t a i n  
b e t t e r  estimates (Koski 1977b). 

A e r i a l  pho tography  h a s  b e e n  used  by USFWS and CWS s i n c e  1978  t o  check  
the  accuracy of v i s u a l  estimates of l a r g e  f locks ,  and s i n c e  1979 t o  provide 
b e t t e r  e s t i m a t e s  of a d u 1 t : j u v e n i l e  r a t i o s  i n  f l o c k s  ( S p i n d l e r  1978,  1979,  
1980, 1983a, 1983b, 1984, Oates e t  al. 1985). Aerial photography proved t o  be  
a v a l u a b l e  r e f i n e m e n t  i n  t he  su rveys .  Each y e a r  v i sua l  es t imates  were  
regressed  a g a i n s t  photo-counts of t he  same f l o c k s  and t h e  r e s u l t i n g  c o r r e c t i o n  
f a c t o r  a p p l i e d  t o  a l l  v i s u a l  e s t i m a t e s  t o  o b t a i n  a c o r r e c t e d  p o p u l a t i o n  
es t imate .  P h o t o g r a p h s  d e m o n s t r a t e d  t h a t  o b s e r v e r s  u s u a l l y  u n d e r e s t i m a t e d  
l a r g e  f l o c k s ,  t h e  d e g r e e  of u n d e r e s t i m a t i o n  v a r y i n g  among o b s e r v e r s .  For  
example  i n  1979 o b s e r v e r s  o v e r e s t i m a t e d  f l o c k s  by loo%,  w h i l e  t h e y  
u n d e r e s t i m a t e d  by 19% i n  1982,  13% i n  1983,  and 70% i n  1984. The r e s u l t i n g  
imprec i s ion  i n  t h e  t o t a l  popula t ion  estimates was s u b s t a n t i a l  i n  some of t hese  
y e a r s  (eg. 1984). Vertical and obl ique  aerial photography were t r i e d  from much 
h i g h e r  a l t i t u d e  (up t o  5 ,000 f t  a g l )  on  a n  e x p e r i m e n t a l  b a s i s  i n  1976 (Koski  
1977b), bu t  were judged t o  be i m p r a c t i c a l  because (1) geese f lu shed  and tended 
t o  l e a v e  the photo area before  t h e  a i r c r a f t  passed over them, even a t  5000 f t .  
ag l ,  (2) age r a t i o s  could n o t  e a s i l y  be determined from photos  of geese on t h e  
ground, and (3) weather  cond i t ions  r a r e l y  would permi t  such photography on t h e  
c o a s t a l  p l a i n  during September. 

2.3.5 Discussion 

The o b j e c t i v e s  of t h e  f a l l  snow goose  s u r v e y s  need  t o  b e  more  c l e a r l y  
d e f i n e d  and  t h e  s u r v e y  methods  e v a l u a t e d  and  c o n t i n u a l l y  m o d i f i e d  t o  nieet 
those objec t ives .  P re sen t ly  t h e  e s t i m a t e s  of t o t a l  s t ag ing  popula t ion  are of 
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l i m i t e d  u s e  because they are  so imprec ise ,  and they r ep resen t  only one p o i n t  
i n  t h e  e n t i r e  s t a g i n g  period. The a g e r a t i o  d a t a  are f r e q u e n t l y  imprec i se  as  
w e l l ,  b u t  t h e y  a r e  c e r t a i n l y  u s e f u l  f o r  d i s t i n g u i s h i n g  y e a r s  of good 
product ion  from y e a r s  of very  poor production. 

2.4 BRANT 

2.4.1 Spring Migration 

Most of t h e  P a c i f i c  Flyway b r a n t  t h a t  n e s t  i n  C a n a d a ' p a s s  e a s t w a r d  
through t h e  Yukon c o a s t  area i n  s p r i n g  en  r o u t e  t o  t h e i r  b reeding  grounds i n  
t h e  w e s t e r n  a r c t i c .  Many m i g r a t e  t h r o u g h  i n t e r i o r  A l a s k a  r a t h e r  t h a n  
f o l l o w i n g  t h e  c o a s t l i n e  f rom t h e  B e r i n g  Sea  (Cade 1955,  I r v i n g  1960,  CWS 
Whitehorse unpubl. da t a ) ,  bu t  most appear  t o  reach  t h e  Beaufor t  coas t  w e s t  of 
Komakuk a n d  may f o l l o w  i t  f o r  some d i s t a n c e  e a s t  ( R i c h a r d s o n  and  J o h n s o n  
1981) .  I n  some y e a r s  t h e y  m i g r a t e  a l o n g  a b r o a d e r  f r o n t ,  i n c l u d i n g  t h e  
n e a r s h o r e  B e a u f o r t  Sea and  p o s s i b l y  o f f s h o r e  open  w a t e r  l e a d s .  G e n e r a l l y ,  
b r a n t  do n o t  l i n g e r  i n  Yukon d u r i n g  s p r i n g  m i g r a t i o n  and  may even  p a s s  
nonstop. 

The b e s t  estimate of t h e  number of b r a n t  pass ing  through t h e  Yukon each 
s p r i n g  i s  25,946, b a s e d  on v i s u a l  w a t c h e s  i n  1975 ( R i c h a r d s o n  and  J o h n s o n  
1981) .  B a r r y  (1976) e s t i m a t e d  t h a t  d u r i n g  2 9  May-16 J u n e  1972,  21,885 b r a n t  
passed Cape Dalhousie ( d i r e c t i o n  n o t  s p e c i f i e d ,  but  presumably eas tward  and 
n o r t h w a r d ) .  T h e r e  i s  some q u e s t i o n  a b o u t  t h i s  f i g u r e  however ,  a s  i t  was a n  
e x t r a p o l a t i o n  of numbers  s e e n  w i t h i n  .8 km of s h o r e  t o  a b r o a d  c o r r i d o r  
(methods n o t  s p e c i f i e d ) ,  based on several unproven assumptions,  a s  po in ted  ou t  
by Richardson and Johnson (1981). 

2.4.2 Breeding 

Brant  have been found n e s t i n g  i n  only four  p l aces  i n  no r the rn  Yukon: (1) 
a n  i s l a n d  e a s t  of Nunaluk  S p i t  (2 n e s t s  23  J u n e  1972, G o l l o p  e t  a l .  1974d) ;  
(2) P h i l l i p s  Bay (21  a d u l t s  w i t h  3 4  f l i g h t l e s s  young 15  August  1986,  J. 
Hawkings unpubl .  d a t a ) ;  (3)  E s c a p e  Reef (1 h a t c h e d  n e s t  20 J u l y  1972,  R W. 
Campbel l  unpubl.  d a t a ;  12 n e s t s  l a t e  J u n e  1974,  T.W. B a r r y  unpubl .  d a t a ;  7 
n e s t s  l a t e  J u n e  1984, L. Dickson  unpubl .  d a t a ) ;  (4) Blow River Delta -- 
W h i t e f i s h  S t a t i o n  (51 n e s t s  a t  W h i t e f i s h  S t a t i o n  J u n e  1985,  Hawkings 1986).  
There may be some breeding  a t  o t h e r  salt  marsh areas, such as  Clarence Lagoon, 
bu t  a reasonable  estimate of t h e  t o t a l  b reeding  popula t ion  i n  Yukon i s  about  
200 b i r d s .  

2.4.3 Molting 

Aside from breeding  b i r d s  and non-breeders a s s o c i a t e d  w i t h  them a t  t h e  
b r e e d i n g  c o l o n i e s ,  b r a n t  a r e  n o t  known t o  m o l t  i n  Yukon, a n d  t h e r e  i s  no  
d i s c e r n a b l e  mol t  mig ra t ion  i n  Yukon. 

2.4.4 Fall Migration 

Most f a l l  m i g r a n t s  p a s s  t h r o u g h  n o r t h e r n  Yukon f rom mid-August t o  t h e  
f i r s t  week of September, w i t h  the  peak occur ing  dur ing  t h e  l a s t  week of August 
( G o l l o p  and Davis 1974a,  Kosk i  1975b, Kosk i  1977b)  . V i r t u a l l y  a l l  f a l l  
mig ra t ion  f o l l o w s  t h e  Yukon coas t  of t h e  Beaufort ,  and b r a n t  r e g u l a r l y  s t o p  t o  
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r e s t  and  f e e d  a t  v a r i o u s  l o c a t i o n s .  They a r e  o n l y  found i n  c o a s t a l  areas ,  
n o t a b l y  t h e  Blow and  Malcolm R i v e r  De l t a s  a n d  P h i l l i p s  Bay. U n l i k e  snow 
g e e s e ,  however ,  t h e y  do n o t  s t a y  f o r  a n  e x t e n d e d  p e r i o d  b u t  press  on t o  
s t a g i n g  grounds f u r t h e r  west and south. 

E s t i m a t e s  of t h e  number of m i g r a n t s  p a s s i n g  a l o n g  and  u s i n g  t h e  Yukon 
coas t  come from migra t ion  watches and aer ia l  surveys. Observers counted 14,806 
b r a n t  f l y i n g  w e s t  p a s t  Nunaluk S p i t  d u r i n g  24  Aug-6 S e p t  1971  (12 h 
observa t ion  p e r  day), w i t h  a peak of 3,301 on 31 August (Schweinsburg 1974a). 
I n  1972,  3 ,551  b r a n t  were o b s e r v e d  and 7,201 e s t i m a t e d  p a s s i n g  Nunaluk S p i t  
dur ing  f a l l  mig ra t ion  (Gollop and D a v i s  1974a). Both t h e s e  are underes t imates  
of t h e  t r u e  migrat ion,  because t h e  popula t ion  probably numbers 25,000-30,000 
based on observa t ions  of s p r i n g  mig ra t ion  (Richardson and Johnson 1981). 

Koski (1977b) e s t i m a t e d  a peak s t a g i n g  popula t ion  of 12,000 b r a n t  (7,078 
i n  Yukon) on t h e  Alaska  and  Yukon c o a s t a l  p l a i n  and  Mackenzie  D e l t a  d u r i n g  
f a l l  a e r i a l  surveys 1973-76, but  f e l t  t h i s  was a s e r i o u s  underes t imate  of t h e  
t o t a l  p o p u l a t i o n  p a s s i n g  t h r o u g h  t h e  area. B a r r y  e t  a l .  (1981:23) r emarked  
t h a t  'IIn P h i l l i p s  Bay, from Kay Point  t o  Stokes Point,  12,000 P a c i f i c  Brant  
were observed feeding  on the  low t i d a l  f l a t s , "  dur ing  an  ae r i a l  survey on 8 o r  
9 S e p t  1980. Mossop (1974, 1975) c o u n t e d  7,000 on t h e  Yukon c o a s t  b e t w e e n  
Komakuk and  t h e  NWT b o r d e r  on 21 Augus t  1974,  and 2,210 i n  t h e  same a r e a  on 
30  Aug 1975 ( F i r t h / M a l c o l m  Del ta :815;  F i r t h  t o  S t o k e s  Pt :190;  P h i l l i p s  
B ay : 1 ,17 5 ; Kay- S h i  n g l  e P o i n t : 3 0 . 

Based on t h e  above ,  i t  would  seem t h a t  t h e r e  i s  no s i n g l e  a r e a  w h i c h  
c o n s i s t e n t l y  h o l d s  l a r g e  numbers  of b r a n t  i n  t h e  f a l l .  Bu t ,  under  c e r t a i n  
cond i t ions  of weather  a t  c e r t a i n  times i n  t h e  f a l l ,  concen t r a t ions  can occur,  
such as t h a t  observed by Barry -- e t  a l .  (1981) a t  P h i l l i p s  Bay i n  1980. 

2.5 CANADA GOOSE 

2.5.1 Spring Migration 

Canada g e e s e  a r e  uncommon s p r i n g  m i g r a n t s  a l o n g  t h e  Yukon c o a s t .  
M i g r a t i o n  w a t c h e s  i n  s p r i n g  a t  Komakuk and  C l a r e n c e  Lagoon e s t i m a t e d  a n e t  
w e s t w a r d  movement of l e s s  t h a n  100  b i r d s  i n  1975 ( R i c h a r d s o n  and  J o h n s o n  
1981). 

2.5.2 Breeding 

T h i s  s p e c i e s  i s  a v e r y  r a r e  b r e e d e r  i n  t h e  c o a s t a l  p l a i n  a r e a ,  and 
perhaps only breeds i n  some years.  The only d e f i n i t e  evidence of breeding w a s  
a b rood  s e e n  on 2 4  J u l y  1981 i n  t h e  P h i l l i p s  Bay area (Dickson  19851, and 2 
n e s t s  found  t h e r e  i n  1983 (L. Dickson,  unpubl .  d a t a ) .  Godf rey  (1986) l i s t s  
Herschel I s l and  as a breeding l o c a l e ,  bu t  t h i s  may have been on t h e  b a s i s  of a 
s m a l l  group of mol t ing  a d u l t s  recorded by Brooks (1915). S a l t e r  e t  al. (1980) 
suspected breeding i n  t h e  B l o w  River area on t h e  b a s i s  of 1 p a i r  observed on 
10 June  and 2 p a i r s  on 4 J u l y  1974. Hawkings (1985) found less  than 20 on t h e  
c o a s t  n e a r  W h i t e f i s h  S t a t i o n  i n  J u n e  1985,  b u t  d i d  n o t  s u s p e c t  b r e e d i n g .  
Canada geese become inc reas ing ly  more common b reede r s  w e s t  of t h e  Jag0  River  
i n  Alaska, and eas tward  from Richards I s l a n d  i n  t h e  Mackenzie Delta. 

- -  
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2.5.3 Molting 

Very s m a l l  numbers  ( t o t a l  l e s s  t h a n  100)  have m o l t e d  a l o n g  t h e  Yukon 
c o a s t  a t  H e r s c h e l  I s l a n d  (Brooks 1915)  and  i n l a n d  j u s t  w e s t  of t h e  W a l k i n g  
R i v e r  (30 f l i g h t l e s s  a d u l t s  1 4  August  1986,  J. Hawkings unpubl .  d a t a ) .  No 
o t h e r  s i g h t i n g s  of Canada geese i n  t h e  Blow River Del ta  o r  Whi t e f i sh  S t a t i o n  
a reas  h a v e  b e e n  w e l l  enough i n t o  J u l y  t o  i n d i c a t e  f l i g h t l e s s  b i r d s .  Most 
Canada geese seen i n  June  on t h e  w e s t e r n  Mackenzie Del ta  and a t  P h i l l i p s  Bay 
(Dickson 1985, McKelvey 1985) may migra t e  t o  o t h e r  mol t ing  a r e a s  dur ing  l a t e  
June  and e a r l y  July.  Sear ing  -- e t  al. (1975) observed some Canada geese on %ays 
and b e a c h e s  ... n e a r  H e r s c h e l  i s l a n d  d u r i n g  t h e  [ A u g u s t ? ]  1974 a e r i a l  
surveys  ...," but  d id  no t  p r w i d e  d e t a i l s  on d a t e s  o r  l oca t ions .  

2.5.4 Fall Migration 

Canada g e e s e  a r e  uncommon f a l l  m i g r a n t s  on t h e  c o a s t a l  p l a i n .  I n  f a l l  
1971,  119  were o b s e r v e d  p a s s i n g  Nunaluk  S p i t  d u r i n g  29  Aug - 5 S e p t  
( S c h w e i n s b u r g  1974a) ,  b u t  i n  1972 none were o b s e r v e d  d u r i n g  1 0  Ju ly -17  S e p t  
w i t h  t h e  e x c e p t i o n  of "several" i n  a f l o c k  of snow g e e s e  on  1 5  S e p t  ( G o l l o p  
and Davis 1974a). A t  Moose Channel, 164 were observed pass ing  east dur ing  13- 
15 Sep t  1971 (Schweinsburg 1974a), bu t  apparent ly  none were seen  t h e r e  i n  f a l l  
1972 ( S e a r i n g  -- e t  a l .  1975) .  

Koski (1977a) found t h a t  t h i s  s p e c i e s  formed only 0.03% of t h e  dark geese 
( b r a n t ,  w h i t e - f r o n t e d ,  and  Canada g e e s e )  t h a t  were  i d e n t i f i e d  t o  s p e c i e s  
d u r i n g  a e r i a l  s u r v e y s  i n  Alaska ,  Yukon, and  t h e  Mackenzie  D e l t a .  H i s  of f -  
t r a n s e c t  obsexvat ions and those of o t h e r s  sugges t  t h a t  Canada geese a r e  r a r e l y  
p r e s e n t  i n  f a l l  s t a g i n g  f l o c k s  of o t h e r  geese. A few hundred Canada geese a r e  
s o m e t i m e s  p r e s e n t  on t h e  Babbage R i v e r  D e l t a  and  on  t h e  Yukon p a r t  of t h e  
Mackenzie  Del ta  (Koski  1977a;  T.W. B a r r y  unpubl .  d a t a ;  J. Hawkings unpubl .  
da t a )  

2.6 GREATER WHITIC-FRONTED GOOSE 

2.6.1 Spring Migration 

Very few w h i t e - f r o n t s  p a s s  t h r o u g h  t h e  c o a s t a l  p l a i n  a r ea  i n  s p r i n g .  
Richardson and Johnson (1981) e s t i m a t e d  t h e  v i s i b l e  mig ra t ion  a t  less than  200 
b i r d s  i n  1975, w i t h  t h e  n e t  movement w e s t .  Some s t o p  b r i e f l y  on t h e  mainland 
tundra and ponds ( S a l t e r  -- e t  al. 1980). 

2.6.2 Breeding 

The w h i t e - f r o n t e d  goose  i s  a w i d e s p r e a d  b r e e d e r  on t h e  Alaska  c o a s t a l  
p l a i n  and  on t h e  Mackenz ie  Del ta ,  b u t  i n  t h e  Yukon t h e r e  a r e  o n l y  a few 
n e s t i n g  records,  from Moose Channel (2 n e s t s  and 4 broods 1973, Campbell 1973) 
and  P h i l l i p s  Bay (1  n e s t  1983, L. D ickson  unpubl .  d a t a ;  23  a d u l t s  30 
f l i g h t l e s s  young 1982, Hogg -- e t  al. 1986). On o t h e r  p a r t s  of the Yukon c o a s t a l  
p l a i n  t h i s  s p e c i e s  i s  a n  uncommon summer v i s i t a n t  w i t h  no e v i d e n c e  of 
breeding. However, w h i t e f r o n t s  tend t o  be f a i r l y  s o l i t a r y ,  d i spe r sed  n e s t e r s  
and could be overlooked e a s i l y ,  so t h e s e  few breeding records  could i n d i c a t e  
t h e  s c a t t e r e d  n e s t i n g  of perhaps a hundred b i r d s  a c r o s s  t h e  c o a s t a l  plain. 
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2.6.3 Fall Migration 

During l a t e  August and t h e  f i r s t  h a l f  of September t h e r e  i s  a prominent 
eas tward  migra t ion  of t h i s  s p e c i e s  along the  Yukon coas t a l  p l a i n  from breeding  
and mol t ing  a r e a s  on t h e  Alaska coas t a l  plain.  I n  1973 a s p e c t a c u l a r  mig ra t ion  
of a t  l e a s t  10,000 b i r d s  was observed on 10-11 September 1973 by observers  a t  
Komakuk, B l o o m f i e l d  Lake,  and S h i n g l e  P o i n t  (a t o t a l  of 20,000 was r e p o r t e d  
f o r  Komakuk, b u t  t h i s  i s  l i k e l y  a p r i n t i n g  e r r o r ;  S a l t e r  e t  a l .  1980). The 
v i s i b l e  m i g r a t i o n  i s  n o t  a l w a y s  s o  l a r g e  however :  i n  1971,  o n l y  2 ,209  were 
observed pass ing  Nunaluk S p i t  24 Aug - 6 Sept  (12 h observat ion/day) ,  w i t h  a 
peak  29 Aug (Schwe insburg  1974a) ,  and i n  1972 1,664 were c o u n t e d  d u r i n g  1 0  
July-17 Sept  and a t o t a l  of 3,535 e s t i m a t e d  (Gollop and D a v i s  1974a). I n  1986 
c o n s p i c u o u s  waves  of m i g r a n t s  p a s s e d  P h i l l i p s  Bay on 2 S e p t  (1,500 i n  2 
h o u r s ) ,  3 S e p t  (3,180 i n  2 h o u r s ) ,  and  8 Sep t .  (880 i n  1 h o u r ;  J. Hawkings,  
unpubl .  d a t a ) .  Koski  (pe r s .  comm. c i t e d  i n  S e a r i n g  e t  a l .  1975) e s t i m a t e d  
t h a t  30,000-40,000 geese m o v e  eastward a c r o s s  the  coas t a l  p l a i n  i n  f a l l .  

-- 

- -- 

W h i t e - f r o n t s  c o m p r i s e d  60% of t h e  d a r k  g e e s e  i d e n t i f i e d  t o  s p e c i e s  by 
K o s k i  (1977b) d u r i n g  f a l l  a e r i a l  s u r v e y s  1973-76 on t h e  Yukon c o a s t a l  p l a i n  
and Yukon p a r t  of t h e  Mackenzie  Delta. Normal ly  most  b i r d s  g a t h e r  on t h e  
Mackenzie Del ta  and t h e r e  i s  l i t t l e  s t a g i n g  on t h e  Yukon c o a s t a l  p l a in ;  but  i n  
some y e a r s  w h i t e - f r o n t s  a r e  p r e s e n t  i n  mixed  f l o c k s  w i t h  snow g e e s e  on t h e  
c o a s t a l  p l a i n  (Koski  1977b).  The h i g h e s t  e s t i m a t e  of w h i t e - f r o n t e d  g e e s e  on  
t h e  Yukon p o r t i o n  of t h e  s t a g i n g  g rounds  a t  one  t i m e  w a s  18,010 d u r i n g  4-6 
Sep t .  1976,  when t h e  t o t a l  number on  t h e  Alaska  and  Yukon c o a s t a l  p l a i n  and  
t h e  Mackenzie  D e l t a  w a s  e s t i m a t e d  a t  31,300 (Koski  1977b) .  I n  t h e  Yukon, 
s t a g i n g  c o n c e n t r a t i o n s  t e n d  t o  o c c u r  on t h e  Blow and  Mackenzie  D e l t a s ,  t h e  
c o a s t a l  p l a i n  i n  t h e  v i c i n i t y  of t h e  Blow and Walk ing  R i v e r s  (Koski  1977b) ,  
and  t h e  Babbage River D e l t a  (D. Mossop unpubl .  d a t a ,  J. Hawkings unpubl .  
d a t a ) .  

2.7 DUCKS 

2.7.1 Spring Migration 

Most ducks e n t e r  t h e  reg ion  i n  s p r i n g  v i a  t h e  Mackenzie Valley. Notable 
except ions  are oldsquaws and e i d e r s ,  most of which arr ive from t h e  west v i a  
o f f shore  l e a d s  i n  t h e  Beaufor t  Sea ice. S m a l l e r  numbers of oldsquaws may f l y  
o v e r l a n d  a c r o s s  A l a s k a  f rom t h e  Chukchi  Sea  o r  Nor th  P a c i f i c  Ocean and  some 
mig ra t e  v i a  t h e  Mackenzie Valley ( S a l t e r  1974a, Richardson and Johnson 1981). 
Most duck migra t ion  occurs  from mid May t o  mid June. There was an  e s t i m a t e d  
n e t  eas tward  movement of 13,000 oldsquaws and 600 e i d e r s  a long  t h e  Yukon coas t  
a t  Komakuk i n  s p r i n g  1975,  w h i l e  1 ,300 p i n t a i l s  and  1 ,300  s c o t e r s  p a s s e d  
t r a v e l l i n g  w e s t  ( R i c h a r d s o n  and J o h n s o n  1981) .  Some m i g r a n t  ducks  u s e  
m e l t w a t e r  ponds on t h e  m a i n l a n d  and a l o n g  t h e  c o a s t  d u r i n g  s p r i n g ,  b u t  o n l y  
a f t e r  l a t e  May; t h e  l a r g e s t  c o n c e n t r a t i o n s  a r e  of e i d e r s  and  o l d s q u a w s  i n  
o f f shore  l e a d s  during l a t e  May and e a r l y  June  (Richardson and Johnson 1981). 

2.7.2 Breeding 

Aerial  surveys of ducks on t h e  c o a s t a l  p l a i n  a re  summarized i n  Table 6. 
Oldsquaw, nor thern  p i n t a i l ,  and scaup spp. are  t h e  most common s p e c i e s  on t h e  
coas t a l  p l a i n  based on a e r i a l  surveys (Table 6). Duck d e n s i t i e s  (uncorrected 
f o r  s i g h t a b i l i t y  b i a s )  vary  wide ly  from one survey t o  another ,  bu t  throughout 
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Table 6. 
adjacent  Mackenzie Delta. 

Results of aerial. surveys of ducks during t h e  breeding season on t h e  Yukon coastal  plain and 

Total  Area Density (ducks /b2) 
Sum ed Tot- Ducks --------I_-------- 

Total Species Canposition b Year Date Sourcea Location of survey (km ' 1 Counted 

1971 6 June 
17 Jul.y 
17 June 

1972 24 June 

12 J u l y  

1975 5 June 
20 June 

31 J u l y  
30 Aug 
5 June 

20 June 

31 J u l y  

30 Aug 
1981 19 June 

19 June 

24 Ju ly  

24 Ju ly  

1 

2 

3 

I t  

3 

4 
I1 

II 

II 

II 

I1 

I 1  

II 

5 

11 

II 

11 

Coastal plain:  Malcolm 51 
R. to Babbage R. 
1 transect: Coal f i n e  41 
L.-Bloanfield L. 
Mackenzie Delta: 1 . 108 
West Channel t o  
"rent Bay 

1 transect :  EWT border 19.2 
to Conglanerate Creek 16.1 

19.2 
9.7 

Mackenzie D e l t a  t r ansec t  33.5 
EWT border to  Ellice Is. 

I1 

11 

I1 I1 

I 1  II 

16.8 II 

t ransec ts  1-3 (2Cb-30 km 30 
inland f r a n  King Pt) 
transects 4-11 (&20 km 96 
inland fran King Pt) 
t r ansec t s  25-27 (2-14 km 36 
inland frcm King Pt) 
transects 3-8 (Ph i l l i p s  33.2 
Bay and Babbage R. Delta) 

15 0.29 

234 ( 56)' 5.7 

1,529 (457) 

665 (185) 

3 
16 ( 1) 

23 ( 6) 
36 

149 ( 2) 

155 ( 2) 

51 ( 30) 

108 ( 23) 
18 ( 7) 

198 ( 40) 

168 (103) 

390 ( 95) 

1.38 

0.60 

0.16 
0.99 

1.19 
3.7 
4.4 

4.6 

1.5 

6.4 
0.6 

2.06 

4.67 

11.7 

CLDS 0.15. NOPI 0.13 

SCAU 1.73. MALL 0.97, SCOT 0.87, 

SCAU 0.52. SUSC 0.11, SCOT 0.11. 
MI 0.76 

CLDS 0.07. NOPI 0.06. WI 
0.03. WWSC 0.02, RBME 0.01. 
CANV 0.01. a lEI  0.005, MALL 
0.005, OOME <0.005, NOSH 
<0.005. Also GWTE. COGO, KIEI 

AMdI 0.03. SUSC 0.02, RBME 
0.008. MALL 0.003 

OLDS 0.1, RBME 0.05 
SCAU 0.37. NOPI 0.19, (LDS 0.12, 
KIEI 0.12, WWSC 0.06, MALL 0.06 

OLDS 0.78. SCAU 0.10 
CLDS 3.7 
SCAU 3.07. NOPI 0.89. WWSC 0.26 

SCAU 1.85. WWSC 1.6, NOPI 0.72. 

SCAU 0.24. NOPI 0.15, RBME 0.11. 

WI 3.8, S03T 0.82, SCAU 0.41 
CEDS 0.17, SCSP 0.10, RBIBME 0.07. 

CLDS 0.98, SCAU 0.42, NOPI 0.09, 

(LDS 1.39. SCW 0.22, NOPI 0.08, 

SCDT2.4. SUSC 2.1. CLDS 1.8 

NOPI 0.17. SCAU 0.14, WWSC 0.04. 

MALL 0.06. SOOT 0.06, RBME 0.03 

Q.EQ 0.39 

CLDS 0.06. SCOT 0.06 

NOPI 0.03 

AMI 0.08, RBME 0.06 

RBME 0.08. WTE 0.03 

RBME 1.4, NOPI 0.96. SCAU 0.18 



Tab1 e 6. (continued) 
_--_______-------_I----___________l____l___--------~-------~--------------I 

Total Area Density (ducks/lun2) 
Sum ed Tot- Ducks ----- -------_------ ----- 

b Year Date Source Location of Survey (km ' 1 Counted Total Species Canposition 

1983 21 June 6 3 t r ansec t s  2-14 lun 30 16 ( ?) 0.53 NOPI 0.13, MI 0.06, CLDS 0.03, 
inland near Stokes Pt. WWSC 0.03 
2 t ransects  near King 24 56 ( 1 )  2.25 SCAU 1.25, NOPI 0.29, aLDS 0.25, 
Point FU3ME 0.16. WWSC 0.16, AEWI 0.13 

l m l a n d  sec t ions  7.6 80 ( 7) 10.5 NOPI 7.5, (LE 0.66, MALL 0.52. 

upland sections 39.1 53 ( 16) 1.4 SCAU 0.43, SOOT 0.28, OLDS 0.20 

---------I--------- ----_-____----__----------------_-- 

1985 27 June 7 coastal sec t ions  5.6 67 ( 23) 11.9 OLDS 6.8, SOOT 0.9. SCAU 0.18 

SOOT 0.65, SCAU 0.26 

3 July It coastal. sections 5.6 339 ( 0) 60.5 SCOT 55.1, CLDS 3.8, AM41 2.1, 
OOEI 0.35, SCAU 0.18 

It l m l a n d  sections 7.6 6 ( 1) 0.8 M I  0.5, (LDS 0.1 
It up1 and sec t ions  39.1 44 ( 14) 1.12 SCAU 0.38, (LDS 0.23, HAlN 0.08, 

AMI 0.05, SUSC 0.03 

N 
0 

~ ~ ~~ ~ ~ _ _  
a 1 S h e i n s b u r g  1974a. 2 Calef and L o r t i e  1971, 3 Campbell and Weber 1973, 4 Wiseley -- e t  al. 1977, 

5 Dickson 1985, 6 Dickson unpubl. data, 7 McKelvey 1986. 
MALL mallard. NOPI northern p i n t a i l ,  NOSH northern shcueler, M I  American wigeon, WTE greerrwinged 
t e a l ,  SCAU scaup sp. . a l E I  catnnon eider,  KIEI king e i d e r ,  HAW harlequin duck, OLDS oldsquaw, WWSC w h i t e  
winged scoter.  SUSC surf scoter,  SCOT scoter  sp., aX0 camon goldeneye, RBME red-breasted merganser. 
Nunber of unidentified ducks i n  parentheses. 

---__ll--l---l_-ll---_II-.------ ----_I ------I- ---------___---__________ 



much of t h e  c o a s t a l  p l a i n  most surveys have y i e l d e d  dens i ty  estimates of 0.5 - 
2 ducks/km2 i n  June  (Wiseley -- e t  al. 1977, Dickson 1985, Dickson unpubl. da ta ,  
McKelvey 1986; Table 6). 

The a e r i d l  s u r v e y  d a t a  of D ickson  (1985) and  W i s e l e y  &. (1977) 
s u g g e s t  t h a t  t h e  Yukon p a r t  of t h e  Mackenzie  Del ta  and  some p o r t i o n s  of t h e  
c o a s t a l  p l a i n  h a v e  d e n s i t i e s  of 2-5 ducks/km2 w h i l e  t h e  r e m a i n d e r  h a s  much 
l o w e r  d e n s i t i e s  (<0.5/km2). T h i s  i s  p r o b a b l y  due  t o  t h e  p r e v a l e n c e  of w e t  
t u n d r a ,  l a k e s  and ponds n e a r  t h e  c o a s t  and on  t h e  Mackenz ie  Delta. The 
s t a n d a r d  USFWS a e r i a l  t r a n s e c t  s u r v e y s  i n  t h e  Mackenzie  D e l t a  a l s o  s u g g e s t  
comparat ively high d e n s i t i e s  of ducks. During 1948-54 these surveys  e s t i m a t e d  
a n  a v e r a g e  d e n s i t y  of 11.5 ducks/km2 for t h e  t r ee l e s s  n o r t h e r n  p a r t  of t h e  
Del ta  (Mar te l l  et &. 1984) .  The t r a n s e c t s  were m o d i f i e d  a f t e r  t h i s  and  
g r o u n d / a i r  v i s i b i l i t y  r a t i o s  were a p p l i e d  on a r o u t i n e  b a s i s ,  r e s u l t i n g  i n  
dens i ty  estimates of 13-70/km2 (depending on t h e  year )  du r ing  1974-1985 (Table 
7).  T h e r e  a r e  no e s t i m a t e s  of v a r i a b i l i t y  a v a i l a b l e  f o r  any a e r i a l  s u r v e y s ,  
b u t  some m e a s u r e  of v a r i a b i l i t y  c a n  b e  o b t a i n e d ,  f o r  example ,  by t r e a t i n g  
McKelvey's (1986) t r a n s e c t s  as a random sample i n  upland and lowland  strata. 
Using a r a t i o  e s t i m a t o r ,  both t h e  t o t a l  popula t ion  and dens i ty  have e s t i m a t e d  
90% c o n f i d e n c e  l i m i t s  of  245-50% i n  u p l a n d  a reas  and  +130-150% - f o r  l o w l a n d  
( T a b l e  8). 

Ground surveys  (Table 9) a l s o  i n d i c a t e  a much h ighe r  dens i ty  of ducks i n  
w e t  l o w l a n d  h a b i t a t s  t h a n  i n  d r i e r  u p l a n d  areas. Dickson ' s  (1985) g round  
t r a n s e c t s  a t  f o u r  s i t e s  i n l a n d  f rom King P o i n t  i n  1981 i n c l u d e d  a l a r g e  
propor t ion  of w e t  t undra  h a b i t a t s  (wet sedge, ' w e t  sedge - pa t t e rned  ground, 
and  w e t  dwarf  s h r u b  t o t a l l e d  a b o u t  20% of t h e  s a m p l e ) ,  a s  w e l l  a s  numerous  
l a k e s  and ponds i n t e r s p e r s e d  i n  some of t h e  d r i e r  h a b i t a t s  (e.g. dwarf shrub - 
pa t t e rned  ground). She found d e n s i t e s  of 10.2, 13.4, 26.5, and 23.8 ducks/km2 
a t  t h o s e  s i t e s ,  w i t h  t h e  o v e r a l l  a v e r a g e  b e i n g  18.8 ( T a b l e  9). I n  1983  s h e  
r epor t ed  d e n s i t i e s  of 45.4 ducks/km2 i n  lowland and only 5.9 i n  upland h a b i t a t  
(Dickson, unpubl .  d a t a ) .  

The mos t  e x t e n s i v e  ground s u r v e y  d a t a  f o r  t h e  Yukon c o a s t a l  p l a i n  were 
c o l l e c t e d  i n  l a t e  J u l y  1973  by S h a r p  e t  3. (1974). Aga in  t h e y  f o u n d  
o ldsquaw,  s c a u p  spp. ( t h e  g r e a t  maj o r i t y b e i n g  g r e a t e r  s c a u p ) ,  and n o r t h e r n  
p i n t a i l  most abundant i n  terms of both a d u l t s  and broods. I der ived  ano the r  
estimate of t h e  t o t a l  duck popula t ion  of t h e  c o a s t a l  p l a i n  by e x p t r a p o l a t i n g  
t h o s e  d a t a  t o  a l l  t h e  s i m i l a r - s i z e d  l a k e s  on  t h e  c o a s t a l  p l a i n  ( T a b l e s  10 ,  
11). Al though  t h a t  s u r v e y  w a s  b i a s e d  by t h e  e x c l u s i o n  of smal l  w a t e r b o d i e s  
(see comments under Loons), t h e  l a r g e  r a t i o  of a d u l t s  t o  broods sugges t s  t h a t  
mos t  of t h e  ducks p r e s e n t  on t h e  c o a s t a l  p l a i n  i n  J u l y  a re  t h e r e  t o  m o l t  
r a t h e r  than breed. The broad confidence l i m i t s  on those  estimates r e f l e c t  h igh  
among-waterbody v a r i a b i l i t y  i n  numbers of ducks. 

A l l  t h e  above  d a t a  a r e  v e r y  d i f f i c u l t  t o  i n t e g r a t e  owing  t o  a l a c k  of 
cons is tency  i n  t iming,  coverage, a i r c r a f t  type and a1 t i t u d e ,  t r a n s e c t  l e n g t h  
and wid th ,  observers ,  purpose of t h e  survey, da t a  a n a l y s i s ,  and p r e s e n t a t i o n  
of results. Some surveys were s t r a t i f i e d  by h a b i t a t ,  w h i l e  o t h e r s  were not ,  
a n d  o n l y  t h e  USEWS s u r v e y s  on  t h e  Mackenzie  D e l t a  h a v e  c o r r e c t e d  f o r  
s i g h t a b i l i t y  b i a s  ( f a i l u r e  t o  see a l l  ducks  on t h e  t r a n s e c t s ) .  Fo r  example ,  
Schweinsburg (1974a) f a i l e d  t o  d i s t i n g u i s h  b e t w e e n  b i r d s  s e e n  i n  m a r i n e  vs. 
upland vs. lowland h a b i t a t s ;  Campbell and Weber (1973) flew a t  200 f t  r a t h e r  
than t h e  s tandard  100 f t  and t r i e d  t o  count b i r d s  550 m on e i t h e r  s i d e  of t h e  
a i r c r a f t  r a t h e r  t h a n  t h e  s t a n d a r d  200 m ;  D ickson  (1985) u s e d  a h e l i c o p t e r  
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Table 7. Population indices (X 1000) of waterfowl in t h e  Mackenzie Delta, 1974-1985. Data  frcm U.S. Fish and 
Wildlife Service annual a e r i a l  surveysa. 

Ground/Air 
Vis ib i l  i t y  

Ratio 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
~ ~ ~ ~~ ~~~~~~ ~~~~ _ _  

Nallard 3.1625 6.9 15.6 22.5 69.8 16.9 19.9 81.1 41.6 10.4 17.3 67.6 15.6 
Gadwall 4.7773 1.3 1.3 1.3 
Northern P i n t a i l  3.8748 30.8 22.3 43.0 89.8 24.4 14.9 112.1 37.2 15.9 19.7 228.9 14.9 
h e r i c a n  Wigeon 5.3988 29.6 17.8 51.1 74.0 47.4 19.2 80.7 75.5 36.3 38.5 171.1 8.9 
Greet-i-winged Teal 9.5255 7.8 2.6 2.6 5.2 5.2 18.3 57.5 15.7 2.6 7.8 31.3 5.2 
Bluewinged Teal 10.4047 2.9 
Northern Shoveler 3.8377 2.1 1.1 2.1 7.9 1.1 1.1 13.2 18.9 1.1 24.2 

Total Dabbling Ducks 77.2 59.4 121.3 249.6 96.3 73.4 345.9 188.9 65.2 84.4 525.0 44.6 

Redhead 
Ring-necked Duck 
Canvasback 

Goldeneye sp. 
Buff 1 ehead 
01 dsquaw 
Scoter sp. 
Merganser sp. 
Eider sp. 

h, scaup sp. 
h, 

5.3645 
3.9608 
2.4263 
2.6882 
5.5000 
2.7000 
6.5000 
1.3000 
2.0000 
3.6000 

1.5 1.5 
3.8 2.2 1.1 3.3 13.0 1.6 3.8 3.3 
2.0 1.3 2.0 4.7 2.7 11.3 12.0 20.3 

52.7 67.1 %.2 56.4 59.7 80.3 142.2 169.9 
1.5 4.5 24.1 25.6 6.0 

0.7 0.7 0.7 1.5 1.5 
23.2 26.7 16.9 1.8 28.5 9.8 40.1 22.3 
22.8 7.8 10.2 13.2 17.5 29.2 40.3 40.8 

2.7 2.2 5.2 3.3 3.8 6.0 6.3 3.8 

3.3 
4.7 17.9 

84.8 84.8 
10.6 1.5 

2.2 
3.6 1.8 

34.0 15.3 
1.6 3.8 

2.9 
2.2 

23.0 
183.5 
21.1 

28.5 
81.3 
3.3 

4.9 
7.3 

70.8 
3.0 
1.5 

15.0 
1.8 

6.9 

Total Divers 107.9 108.8 131.6 87.2 125.9 164.5 271.8 269.4 142.6 127.3 345.8 87.5 

Total Ducks 
DuCksh2  

185.1 168.2 252.9 336.8 222.2 237.9 617.7 458.3 207.8 211.7 870.8 155.8 
14.6 13.3 20.2 26.7 17.6 18.8 49.9 36.3 16.5 16.8 68.9 12.3 

12,634 
92 

36 9 

2 area of s t r a t u n ( h  1 
area of sanple transects(km ) 
length of sample transects(km) 

2 

a Voelzer and Jensen 1974, Voelzer and Jensen 1975, Snith -- e t  a l .  1976, Snith -- e t  a l .  1977, Snith -- et a l .  1978, 
Smith -- e t  al. 1979, Smith -- et al. 1980, Voelzer -- et al. 1981, V d z e r  -- e t  al. 1982, Goldsberry and Ful le r  1983, 
King and S t o t t s  1984, Goldsberry -- et a l .  1985. 



Table 8 .  Estimates of p r e c i s i o n  f o r  duck popula t ion  estimates from 
t h e  aer ia l  survey results of McKelvey (19861, obta ined  by t r e a t i n g  
t h e  transects as a random sample i n  Upland and Lowland s t r a t a .  

Date (1985) 

27 June  3 J u l y  

Sampling Intensity 

Upland 
n1 10 1 0  

N1 816 816 

Lowland 
n 3 3 

N 13 8 138 

T o t a l  Duck Popula t ion  
Es t imate  and 90% 
Confidence L imi t s2  

Up1 and 4,337 2 1 , 7 3 4  3 ,601  21 ,613  

Lowland 3 , 6 8 4  - +5,084 276 5 414 

Combined 8,021 - +6,818 3,877 - +2,027 

n = number of u n i t s  sampled i n  stratum. 
N = Number of p o s s i b l e  sample units i n  stratum. 

Confidence limits on the  d e n s i t y  ( i e .  Tables 6 ,  12)  are the  same 
percentage.  

2 3  



1972 23-29 July 

1973 24-29 J u l y  

1981 11-26 June 

1983 9-29 June 

1985 19 J u n e  
3 J u l y  

192 adul t  ducks on 22 lakes 

192 duck broods on 22 lakes  

3.2 adul t  ducks on 60 lakes  

3,2 duck broods on 60 lakes 

4 ducks on-transect a t  4 
sites i n  King P t .  area 
t o t a l  nests found 

5 ducks on-transect a t  8 
sites near King Point 
and Stokes Pt. 
total n e s t s  found 

ducks on- t ransect  ( lmland)  
ducks on-transect (upland) 

6 n e s t s  on 6 p l o t s  

N/Ac 657 ( 56)d N/A 

II 3ge( 5) 

2080 (565) 

68  ( 8) I t  

3.67 69 ( 4) 

(3.671) 6 
8.34 332 

(8.341) 7 
7.09 322 
1.68 10 
0.6 5 

N/A 

N/A 

N/A 

18.8 

1.64 
39.8 

0.84 
45.4 

5.9 
8.3 

OLDS 365, SCAU 190, NOPI 32, WTE 4, 

(ILDS 14, SCAU 9, NOPI 4, GWTE 3, 

CkDS 1046, SCAU 221, NOPI 161, HBME 26, 

AMJI 4, RBME 4, MALL 4, HADU 1. 

AEWI 3, HBME 1 

WTE 21, MI 20, WWSC 13, MALL 4 ,  
CANV 2, NOSH 1 .  

MI 2, NOSH 1. 

1.36, MALL 1.36. 

OLDS 33, SCAU 10, NOPI 9, GWlT 5, 

(ILDS 7.36, NOPI 5.45, SCAU 2.73, WTF, 

(ILDS 1.09, SCAU 0.27, NOPI 0.27. 
NOPI 21.3, OLDS 12.5, HBME 2.16, WTE 

1.44, GRSC 1.32, NOSH 0.72, a3EI  
0.12, MALL 0.12, WWSC 0.1. 

NOPI 0.60, SCAU 0.12, a3EI  0.12. 
1 
1 
GRSC 3.3, NOPI 1.7, NOSH 1.7, LESC 1.7. 

a 1 Gollop and Davis 1974b. 2 S a l t e r  et  a l .  1980, 3 Sharp e t  a l .  1980, 4 Dickson 1985, 5 L. Dickson unpubl. data,  
6 Hawkings 1986. 
MALL mallard, NOPI northern p i n t a i l ,  NOSH northern shoveler, AEWI american wigeon, aJTE green-winged teal, SCAU scaup 
sp., GRSC greater  scaup, LESC lesser scaup, W canvasback, O E I  c m o n  eider,  KIEI  king eider ,  HAMI Harlequin duck, 
OLDS oldsquaw, WWSC whitewinged scoter,  SUSC surf scoter,  SCOT scoter  s p . ,  O X O  common goldeneye, HBME red-breasted 
m e r  &an ser . 
Not applicable. For counts of b i rds  on lakes, density is not determined and species composition is ranked on t o t a l  
nunbers. 
N u n b e r  of unidentified ducks o r  broods i n  parentheses. 
Nunber of broods. 

-- -- 
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Table 10. 
from Sharp -- et al. 19741, and est imates  of to ta l  nunbers of adu l t s  and broods on the Yukon coastal p1ai.n 
derived f r an  the  1973 data. 

Ducks counted during ground surveys of l akes  on the Yukon coastal  plain,  July 1972 and 1973 (data 

____-1_-1_---_-----__11_-_--I----------------------_-------------_---_--------------------__----- 

A C0.256 480 5 18 41 98 9 10 2,613 +2,243 267 +382 

C 1.28-1.92 9 4 6 
B 0.26-1.2 8 70 8 28 20 657 4 32 1,642 7 776 80 It 37 

43 234 12 14 351 z 319 21 2 14 
16 + 10 D >1.92 12 5 8 553 1,090 14 11 1,635 21,410 - 

~ ~ ~~~~ ~~ ~ ~~ 

657 2,079 41 67 6,241 +4,748 384 5450 



Table 11. 
J u l y  1973 (data f r a n  Sharp et  al .  1974:46-47). 

Estimated species compostion of ducks on the Yukon coastal  plaina, derived f ran  ground counts a t  60 lakes during 

Species R. B. 
G.winged llmerican Unid. Merg- 

Lake Mallard N. P in t a i l  Teal Wigeon Unidentified Scaup spp. Oldsquaw Diver anser 

Q ass Adul t Adul t Brood Adul t Brood Adul t Brood Adul t Brood Adul t Brood Adul t Brood Adul t Add t Adul t Brood 

A 
No. seen 
Mean/Lake 
Est. Total 

B 
No. seen 
Mean/Lake 
Est. Total 
CI 

C 

Mean/Lake 
Est. Total 
CI 

D 
No. seen 
&an/Lake 
Est. Total 
CI 

ab 

N No. seen cn 

2 
0.11 

53 
110 

1 
0.04 

2 
4 

1 
0.17 

2 
2 

24 3 
1.33 0.17 
640 80 
424 90 

68 2 
2.43 0.07 

170 5 
94 5 

28 3 
4.67 0.50 

42 5 
30 5 

41 1 
5.12 0.13 

62 2 
49 2 

5 1 
0.28 0.06 

133 27 
176 55 

5 2 
0.18 0.07 

13 5 
12 5 

3 
0.50 

5 
7 

8 2 
1.00 0.25 

12 3 
10 3 

20 2 5 1 
1.11 0.11 0.28 0.06 
533 53 133 27 

1104 110 176 55 

81 3 
2.89 0.11 

202 8 
209 7 

10 2 
1.67 0.33 

15 3 
22 4 

3 81 
47.6 

572 
5 97 

12 2 28 1 
0.67 0.11 1.56 0.06 

320 53 747 27 
550 110 701 55 

80 5 390 20 
2.86 0.18 13.9 0.71 

200 13 975 50 
157 8 653 29 

5 1 104 6 
0.83 0.17 17.3 1.00 

8 2 156 9 
5 2 99 11 

124 2 524 6 
15.5. 0.25 65.5 0.75 

1 %  3 786 9 
159 3 843 9 

5 
0.18 

13 
20 

83 
13.8 

125 
182 

2 98 10 
0.11 5.44 0.56 

53 2,613 267 
76 2,243 382 

13 657 32 
0.46 23.5 1.14 

33 1,642' 80 
22 776 37 

234 14 
39.0 2.33 

351d 21 
319 21 

11 1,090 11 
1.38 136 1.38 

17 1,635" 17 
16 1,410 10 

lsYrAL 57 914 91 162 35 533 53 922 38 713 70 2,787 95 138 102 6,241f 385 
CI 117 597 102 205 63 1,104 110 1,004 66 871 123 2,296 103 202 114 4,748 450 

a See Table 10 f o r  details of size and number of l akes  surveyed and nunber of each size on t h e  coastal plain. 
Confidence Interval.  95% Confidence Limits for the estimated t o t a l  a r e  the  estimated t o t a l  + t h i s  amount. 
Total includes 5+8 adu l t  camasbacks f r a n  a count of 2 adul t s ,  33+37 - adu l t  white-winged scoters f r a n  a count of 13 
adults,  and 3+4 a d u l t  surf scoters f r a u  a count of 1 adul t .  
Total includes 3+5 broods of unident i f ied d ive r s  f ran  a count of 2 broods. 

e Total includes 2T2 adu l t  surf s c o t e r s  f r an  a count of 1 adul t .  
Total includes azdi.tional adu l t s  and broods as outlined above. 

________________________________________------------------------------------------------------------------------------ 



r a t h e r  t h a n  a f i x e d - w i n g  a i r c r a f t .  The need  t o  c o r r e c t  a e r i a l  s u r v e y s  f o r  
s i g h t a b i l i t y  is  demonstrated by Dickson's (1985) estimate of 18.8 ducks/km2 
f rom g round  s u r v e y s ,  w h i c h  i s  9 t imes l a r g e r  t h a n  h e r  e s t i m a t e  f rom a e r i a l  
s u r v e y s  b h e l i c o p t e r  a t  t h e  same t i m e  i n  t h e  same g e n e r a l  v i c i n i t y  (2 - 3 
d u c k s / k m I  on 1 9  J u n e ,  T a b l e  3). T h i s  c o n f i r m s  t h e  need  f o r  some k i n d  of 
v i s i b i l i t y  r a t i o s  t o  c o r r e c t  a e r i a l  s u r v e y  d a t a  i f  t h e  d a t a  a r e  i n t e n d e d  t o  
i n d i c a t e  t h e  t r u e  popu la t ion  o r  i f  they are t o  be compared w i t h  ground su rveys  
from o t h e r  areas. The USEWS breeding p a i r  surveys a l s o  have methods of d a t a  
a n a l y s i s  w h i c h  h a v e  se ldom b e e n  u s e d  i n  o t h e r  s u r v e y s  and  make c o m p a r i s o n s  
d i f f i c u l t :  i n  c a l c u l a t i n g  t h e  breeding popu la t ion  index, USEWS procedures (1) 
do n o t  c o n s i d e r  l o n e  females  s e e n  on t r a n s e c t s ,  (2 )  d o u b l e  numbers  of l o n e  
males of most spec ie s ,  and (3) do no t  i nc lude  groups of more than 5 males. 

It i s  e s p e c i a l l y  d i f f i c u l t  t o  i n t e g r a t e  t h e  results of surveys conducted 
i n  d i f f e r e n t  y e a r s  because duck popu la t ions  i n  f a r  n o r t h e r n  areas f l u c t u a t e  
w i d e l y  from one y e a r  t o  a n o t h e r :  t h e  s t a n d a r d i z e d  USFWS s u r v e y s  i n  t h e  
Mackenzie  Del ta  (1974-1985) h a v e  i n d i c a t e d  a low i n d e x  of 155 ,800  ducks  i n  
1985 and  a h i g h  of 870,800 i n  1984,  a d i f f e r e n c e  of 558% ( T a b l e  7). Much of 
t h i s  v a r i a t i o n  is  commonly a t t r i b u t e d  t o  i n f l u x e s  of drought-displaced ducks 
from t h e  p r a i r i e  region.  Strangely,  popu la t ion  i n d i c e s  of oldsquaws, which do 
not breed on the  p r a i r i e s ,  seem t o  fol low t h e  same p a t t e r n  -- an  i n d i c a t i o n  
t h a t  some o t h e r  f a c t o r  p l a y s  a role.  Whatever t h e  cause, t h e s e  f l u c t u a t i o n s  do 
o f f e r  some exp lana t ion  f o r  t h e  yea r  t o  y e a r  v a r i a t i o n  i n  survey results from 
t h e  c o a s t a l  plain. 

To make a rough c o m p a r i s o n  of t h e  USFWS d a t a  f rom t h e  Mackenz ie  De l t a  
w i t h  a e r i a l   SUN^ d a t a  from the  c o a s t a l  p l a in ,  and t o  o b t a i n  a more a c c u r a t e  
estimate of t h e  t r u e  popu la t ion  of ducks on t h e  c o a s t a l  p l a in ,  I a p p l i e d  t h e  
USEWS g r o u n d / a i r  v i s i b i l i t y  r a t i o s  t o  t h e  r e s u l t s  of McKelvey (1986). 
Because sex and group s i z e  d a t a  were n o t  r e a d i l y  a v a i l i b l e ,  I made a b l a n k e t  
a p p l i c a t i o n  of t h e s e  r a t i o s  w i t h  no omission of l o n e  females ,  doubling of l o n e  
males,  o r  o m i s s i o n  of males i n  g r o u p s  g r e a t e r  t h a n  5 .  The r e s u l t s  ( T a b l e  12) 
s u g g e s t  d e n s i t i e s  of a t  l e a s t  3 ducks/km2 i n  McKelvey's d e s i g n a t e d  u p l a n d  
areas and 4-37 ducks/km2 i n  lowland areas. Based on t h e s e  two survey f l i g h t s  
t h e  t o t a l  d u c k  p o p u l a t i o n  w a s  1 1 , 8 1 0 - 2 4 , 0 8 6  ( c o n f i d e n c e  l i m i t s  n o t  
c a l c u l a t e d ) .  

The ne t  result  of t h e  t h r e e  f a c t o r s  which c o n t r i b u t e  t o  t h e  v a r i a b i l i t y  
i n  survey data ( s i g h t a b i l i t y ,  p rec i s ion ,  and y e a r  t o  y e a r  v a r i a t i o n )  i s  t h a t  
it i s  imposs ib l e  t o  estimate t h e  populat ion s i z e  w i t h  much confidence based on 
t h e  a v a i l a b l e  data. Perhaps t h e  most useful. a s p e c t  of t he  d a t a  i s  t h a t  w e  can 
p u t  u p p e r  l i m i t s  on t h e  s i z e s  of t h e  p o p u l a t i o n s ,  w h i c h  c a n  b e  u s e d  f o r  
e v a l u a t i o n  on a r e g i o n a l  o r  c o n t i n e n t a l  b a s i s .  R e l a t i v e  t o  o t h e r  y e a r s ,  i t  
appea r s  t h a t  popu la t ions  were r e l a t i v e l y  l o w  on t h e  c o a s t a l  p l a i n  i n  1985, i f  
w e  u se  t r e n d s  i n  t h e  Mackenzie Delta as  i n d i c a t o r s  (Table 7). In  some yea r s ,  
w e  c o u l d  e x p e c t  p o p u l a t i o n s  of ducks on t h e  c o a s t a l  p l a i n  t o  b e  a s  much a s  
500% h i g h e r  t h a n  1985 es t imates ,  b a s e d  on t h e  f l u c t u a t i o n s  i n  t h a t  a r e a .  

S a l t e r  e t  al. (1980) summarized t h e  breeding s t a t u s  of ducks on t h e  Yukon 
c o a s t a l  p l a i n  a n d  a d j a c e n t  B e a u f o r t  Sea area. I n  a d d i t i o n  t o  s p e c i e s  whose  
breeding i s  confirmed i n  Table 11, they provided evidence of l i m i t e d  breeding 
by t h e  f o l l o w i n g  s p e c i e s :  mal lard,  no r the rn  shoveler ,  common e ide r ,  and red- 
b r e a s t e d  merganser. Add i t iona l ly ,  some h a r l e q u i n  ducks a t  l eas t  raise t h e i r  
b r o o d s  on t h e  c o a s t a l  p l a i n  ( f e m a l e  w i t h  5 f l i g h t l e s s  young on  t h e  Babbage 
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Table 12. hsults of a e r i a l  surveys f o r  ducks on t h e  Yukon coastal  plain. 27 June and 3 Ju ly  1985 (data 
f r a n  McKelvey 19861, and estimates of t o t a l  populations. 
__1_1_____________--I----__----------------______________l__l__-~___ 

Uncorrected Corrected' 
- ---------------- ----I-I-------------_ 

Ground/Air Nunber Counted Density(/km2) Population Density Population 
Vis ib i l  'ty ------I ------- ------- ---I--- ----- 

Species Ratio' Upland Lmland Upland Lauland Upland Lmland Upland Lmland Upland Lmland 

27 June 

Mallard 3.1625 1 4 0.03 0.52 82 185 0.08 1.66 259 583 
0 57 0 7.5 0 2.625 0 28.8 0- 10,074 Northern P i n t a i l  3.8377 

scaup spp. 2.6882 17 2 0.43 0.26 1.391 92 1.17 0.71 3.740 248 
01 dsquaw 6.50 8 5 0.20 0.66 655 230 1.33 4.28 4,256 1,497 
Scoter spp. 1.30 11 5 0.28 0.65 900 230 0.37 0.86 1,170 2 99 
Unidentified Duck - 16 7 0.41 0.92 1,309 322 0.41+ 0.92+ 1.309+ 322+ 

Total Ducks 53 80 1.4 10.5 4.337 3,684 3.36+ 37.2+ 10.734+ 13.352+ 

3 July 

American Wigeon 5.3988 2 4 0.05 0.53 164 184 0.28 2.84 885 995 
Scaup spp. 2.6882 15 0 0.38 0 1.228 0 1.03 0 3,300 0 
01 dsquaw 6.50 9 1 0.23 0.13 7 37 46 1.50 0.85 4.788 2 99 
Scoter spp. 1.30 1 0 0.03 0 82 0 0.03 0 106 0 

3 0 0.08 0 2 45 0 0.08+ 0 245+ 0 Harlequin Duck - 
Unidentified Duck - 14 1 0.36 0.13 1.146 46 0.36+ 0.13+ 1.146+ 46+ 

Total Ducks 44 6 1.12 0.79 3.601 276 3.2% 3.82+ 10,470e 1.340+ 

Upland Lowland' 
Area i n  stratum( ) 3.200 350 
Area i n  sample(h'; 39.1 7.6 
Expansion f a c t o r  81.8 46.0 

~~~~ ~~~~ ~ ~ ~ _ ~ _ ~  

Corrected f o r  ground/air v i s i b i l i t y  bias.  
Ratios obtained ran U.S. Fish and Wildl i fe  Service. Juneau, Alaska. 

a 

Estimated 100 km 3 l a d a n d  i n  Babbage River Delta. 250 km 2 i n  Maclenzie River Delta. 



River n e a r  P h i l l i p s  Bay, 7 Sept .  1986. J. Hawkings unpubl .  d a t a ) .  a l t h o u g h  
they may n e s t  exc lus ive ly  i n  t h e  f o o t h i l l s  o r  mountains. 

The s t a t u s  of common e i d e r  on t h e  c o a s t a l  p l a i n  deserves  s p e c i a l  mention 
because t h i s  s p e c i e s  breeds  only along t h e  coast. The documented popula t ions  
and breeding  l o c a t i o n s  t o  d a t e  are: (1) Komakuk (1 n e s t  a t  a l a k e  edge. Sal ter  
- e t  &. 1980) ;  (2) Nunaluk S p i t  (1  n e s t  on t h e  s p i t  and  20-34 n e s t s  on a 
b a r r i e r  i s l a n d  east of t h e  s p i t  (Schweinsburg 1974a, Gollop -c e t  al. 1974d); (3) 
P a u l i n e  Cove, H e r s c h e l  I s l a n d  ( a s  many a s  6 n e s t s ,  S a l t e r  e t  a l .  1980, Ward 
and Mossop 1986); (4) S tokes  Poin t  (1 n e s t  i n  1983. L. Dickson unpubl. da ta ) ;  
(5)  P h i l l i p s  Bay (lo+ n e s t s  on b a r r i e r  i s l a n d s  a n d  s p i t s  i n  1986,  R. Hunka 
unpubl .  d a t a ) ;  ( 6 )  E s c a p e  Reef (5 n e s t s  mid  J u l y  1962,  T. W. B a r r y  unpubl .  
data). It i s  l i k e l y  t h a t  common e i d e r s  n e s t  from time t o  t i m e  on most of t h e  
grave l  s p i t s  and b a r r i e r  i s l a n d s  a long  t h e  Yukon coast .  

2.7.3 Molting 

I n  J u l y  and August .  s e a d u c k s  g a t h e r  i n  p l a c e s  a l o n g  t h e  Yukon c o a s t  t o  
molt. Others  m i g r a t e  westward through t h e  a r e a  i n  l a t e  June  and e a r l y  J u l y  t o  
mol t  a long  t h e  Alaska coast .  Along t h e  Yukon coas t  t h e  movement i s  p r i m a r i l y  
composed of su r f  and white-winged s c o t e r s  ( e s t ima ted  8,000 p a s t  Komakuk) w i t h  
lesser numbers of oldsquaw s. bu t  t h e r e  are  much l a r g e r  mig ra t ions  of e i d e r s  
and p r o b a b l y  o l d s q u a w s  w e l l  o f f s h o r e  i n  t h e  B e a u f o r t  Sea  ( Johnson  a n d  
R i c h a r d s o n  1982). 

The l a r g e s t  c o n c e n t r a t i o n  of m o l t i n g  s e a d u c k s  a l o n g  t h e  Yukon c o a s t  
occu r s  i n  the  p ro tec t ed  waters of Workboat Passage, between Herschel I s l a n d  
and t h e  main land .  Es t imates  of t h e  maximum p o p u l a t i o n s  t h e r e  r a n g e  f rom 
5,000-15.000 (Go l lop  -- e t  a l .  1974a,  Mossop 1974,  1975, Vermeer a n d  A n w e i l e r  
1975,  S a l t e r  -- e t  al .  1980. B a r r y  -- e t  al. 1981,  B a r r y  and B a r r y  1982) .  None of 
t h o s e  e s t i m a t e s  h a v e  any  m e a s u r e s  of p r e c i s i o n .  Oldsquaw a n d  s u r f  s c o t e r s  
comprise t h e  m a j  o r i t y  of those  concent ra t ions ,  but  t h e  p ropor t ions  and t o t a l  
numbers vary  from y e a r  t o  year .  and the  d i s t r i b u t i o n  of b i r d s  w i t h i n  t h e  a r e a  
c h a n g e s  a c c o r d i n g  t o  w e a t h e r  and  s e a s o n  ( G o l l o p  e t  al .  1974a ,  Mossop 1974,  
Vermeer and  A n w e i l e r  1975, B a r r y  and  B a r r y  1982).  V i r t u a l l y  a l l  t h e  s c o t e r s  
are m a l e  sur f  sco ters .  White-winged s c o t e r s  are  common i n  June  and e a r l y  J u l y ,  
bu t  appa ren t ly  do no t  a c t u a l l y  mol t  on t h i s  p a r t  of the Beaufor t  coast. Some 
s c o t e r s  move s o u t h  f rom t h e  B e a u f o r t  c o a s t  t h r o u g h  t h e  Babbage R i v e r  a r e a  
dur ing  Ju ly ,  presumably heading f o r  mol t ing  a r e a s  i n  t h e  Old C r o w  F la t s .  F ive  
such f l o c k s  were observed i n  f l i g h t  on 2 8  J u l y  1972 (Gollop and Davis 1974a), 
and  a n o t h e r  on  8 J u l y  1985 (CWS W h i t e h o r s e ,  unpubl .  d a t a ) .  A s  many a s  800 
scaup spp., 25 red-breasted mergansers. and 80 common e i d e r s  are  a l s o  found i n  
t h e  Workboat Passage a r e a  dur ing  midsummer. The l a r g e s t  counts  ever made i n  
t h i s  area were by Mossop (1975). who counted 8,600 s c o t e r s  and 5,700 oldsquaws 
on 5 August 1975, and Barry e t  al. (19811, who counted 8,745 s c o t e r s  and 5,570 
oldsquaws on 29-31 Ju ly ,  1980. The dens i ty  of ducks on t h i s  l a t t e r  survey was 
1,400/km2 (based on 10.2 km2 of t r ansec t s ) .  a t  l e a s t  t w i c e  as g r e a t  a dens i ty  
as  r e c o r d e d  by any o t h e r  su rveys .  I n  1981,  B a r r y  and B a r r y  (1982)  r e p e a t e d  
the  survey of 1980 but  observed f a r  fewer  ducks (maximum 3,417 oldsquaw and 
2.250 sco te r s ,  dens i ty  154/km2. on 1 August). 

This concen t r a t ion  of ducks is  p resen t  from l a t e  June  u n t i l  l a t e  August, 
w i t h  peak numbers probably i n  l a t e  J u l y  and e a r l y  August. Mossop (1974) found 
t h a t  numbers  d e c r e a s e d  d u r i n g  21-25 August .  t h e n  i n c r e a s e d  a g a i n  u n t i l  a t  
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l e a s t  4 September .  H e  s p e c u l a t e d  t h i s  r e p r e s e n t e d  t h e  b e g i n n i n g  of f a l l  
migrat ion.  Sear ing  -- e t  al .  (1975) a l s o  noted a decrease  i n  numbers from mid 
t o  l a t e  August  and a n  i n c r e a s e  a g a i n  by 1 0  Sep tember  i n  1972. Vermeer and  
A n w e i l e r  (1975) n o t e d  a s t e a d y  d e c r e a s e  i n  numbers  of b o t h  s c o t e r s  and  
oldsquaws from 20 August t o  4 September 1973. 

The only o t h e r  marine a r e a s  mentioned as having s i g n i f i c a n t  numbers of 
mol t ing  ducks are  P h i l l i p s  Bay (Mossop 1975, Barry -- e t  al. 1981, Dickson 1985) 
and t h e  w a t e r s  between Kay Poin t  and Shin e Poin t  (Dickson 1985). On 24 J u l y  

ducks on t r a n s e c t )  near  Shingle  Point. The sanhe year ,  Barry and Barry  (1982) 
r epor t ed  several hundred (9.7/km2) scaup, oldsquaw s, s c o t e r s  and mergansers i n  
t h e  P h i l l i  s Bay a rea  o n  1 8  J u l y ,  and 29/km2 on  1 August ,  b u t  o n l y  0.2/km2 

I n  1980 n e i t h e r  a r ea  had  
c o n s i s t e n t  c o n c e n t r a t i o n s  (Bar ry  -- e t  a l .  1981). Mossop (1975) found  1 ,000  
oldsquaws i n  P h i l l i p s  Bay on 30 Aug 1975. Clear ly  both of those  areas r ece ive  
modes t  u se  compared t o  t h e  Workboat  P a s s a g e  a rea .  T h i s  i s  c o n f i r m e d  by 
S e a r i n g  -- e t  a l .  (1975). 

1981 Dickson  (1985) found  11.9 ducks/km P i n  P h i l l i p s  Bay, and 32.5/km2 (610 

and  9.8/-km 8 b e t w e e n  Kay P o i n t  and S h i n g l e  P o i n t .  

Smyth e t  al .  (1986) c o n s i d e r e d  severa l  c o a s t a l  areas  t o  b e  s i g n i f i c a n t  
m o l t i n g  a r e a s  f o r  d a b b l i n g  ducks ,  b u t  t h e  documented numbers  a r e  n o t  
s u b s t a n t i a l  ( lagoons behind Nunaluk S p i t  - 20; lagoon and ponds near  mouth of 
Spring River  - 45; P h i l l i p s  Bay - 19). 

Freshwater h a b i t a t s  are a l so  used by m o l t i n g  ducks t o  some extent .  Most 
of t h e  s e v e r a l  t housand  a d u l t  o ldsquaws  on c o a s t a l  p l a i n  l a k e s  i n  l a t e  J u l y  
1973 ( T a b l e  11) a p p e a r e d  t o  b e  m o l t i n g  (Sha rp  e t  a l .  1974) .  Numbers of b o t h  
dabbl ing and d iv ing  ducks peak i n  f r e s h w a t e r  h a b i t a t s  i n  t h e  a r e a  dur ing  mid 
J u l y  t o  mid August (Sear ing -- e t  al. 1975). and most of t h e  a d u l t  ducks p re sen t  
a t  t h i s  t i m e  are probably molting. Most d iv ing  ducks found i n  mid-summer are  
on t h e  l a r g e r  l a k e s ,  b u t  d a b b l e r s  f r e q u e n t  sma l l e r  w a t e r b o d i e s .  Dickson  
(1985) found several hundred ducks (21.7/km2) mol t ing  i n  t h e  v i c i n i t y  of Deep 
Creek  d u r i n g  a n  a e r i a l  s u r v e y  on 2 4  J u l y  1981. Most of t h o s e  were d a b b l i n g  
ducks  ( n o r t h e r n  p i n t a i l ,  Amer ican  wigeon ,  m a l l a r d ,  and green-winged  t e a l ) .  
T h i s  may h a v e  been  a l a r g e r  number t h a n  u s u a l  b e c a u s e  p o p u l a t i o n  i n d i c e s  of 
ducks  i n  t h e  n o r t h  were  much h i g h e r  t h a n  u s u a l  i n  1981  ( T a b l e  7). T.W. B a r r y  
(unpubl .  d a t a )  r e p o r t e d  1 ,400  d a b b l i n g  ducks  i n  t h e  T e n t  I s l a n d  - Moose 
Channel a r e a  i n  J u l y  and  Augus t  1971, s u g g e s t i n g  t h a t  a rea  may b e  i m p o r t a n t  
f o r  molting. 

2-7.4 F a l l  Migration 

Oldsquaws and e i d e r s  ex i t  t h e  reg ion  t o  t h e  w e s t  v i a  t h e  Beaufor t  Sea, 
w h i l e  m o s t  o t h e r  ducks  p r o b a b l y  m i g r a t e  s o u t h  v i a  t h e  Mackenzie  Va l l ey .  
Oldsquaws move w e s t  i n  small  numbers  p r i o r  t o  e a r l y  Sep tember  (Go l lop  and  
Davis 1974a); a f t e r  t h a t ,  migra t ion  appears  t o  be spo rad ic  but  occas iona l ly  
l a r g e  numbers of b i r d s  are  p resen t  a long  t h e  coast .  For example Mossop (1974) 
a n d  Vermeer and  A n w e i l e r  (1975) f o u n d  2,000-7,000 d i v i n g  ducks ,  p r i m a r i l y  
oldsquaws, a long t h e  coas t  a t  v a r i o u s  t i m e s  dur ing  1-21 September. Ward and 
Mossop (1986) counted 6,060 oldsquaws and 3,685 s c o t e r s  a t  Workboat Passage on 
2 Sep tember  1985. On 8-9 Sep tember  1980 B a r r y  -- e t  a l .  (1981:23) r e p o r t e d  
"o ldsquaws and s c o t e r s  .... i n  l a r g e  s p r e a d  o u t  f l o c k s  of  500 t o  2,000" 
a long  t h e  coas t  between t h e  Mackenzie Delta and Herschel I s land ,  bu t  d id  n o t  
provide d e n s i t i e s  or  t o t a l  numbers obsenred. Some of those s c o t e r s  were l i k e l y  
en r o u t e  from northwest  t o  southeas t ,  a s  i n d i c a t e d  by t h e  behaviour of a f l o c k  
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of 800-1,000 s c o t e r s  j u s t  w e s t  of P h i l l i p s  Bay on t h e  e v e n i n g  of 1 3  Sep t .  
1986. T h a t  f l o c k  r e p e a t e d l y  t o o k  f l i g h t ,  c i r c l e d ,  a n d  l a n d e d ,  f i n a l l y  
d e p a r t i n g  a t  dusk i n  an  e a s t e r l y  d i r e c t i o n ,  con t inu ing  t o  g a i n  a l t i d u d e  u n t i l  
o u t  of s i g h t .  The f o l l o w i n g  day a n  a e r i a l  s u r v e y  r e v e a l e d  t h a t  few s c o t e r s  
remained a t  Workboat Passage compared t o  4 days e a r l i e r  (J. Hawkings unpubl. 
d a t a ) .  

T h e i r  are i n d i c a t i o n s  of s i g n i f i c a n t  m i g r a t i o n s  of seaducks, p a r t i c u l a r l y  
e i d e r s  and oldsquaws, i n  t h e  Beaufort  Sea a f t e r  mid-September (S. R Johnson 
pers .  comm.), bu t  t h e  e x t e n t  of t h a t  m i g r a t i o n  and use  of nea r shore  waters a t  
t h a t  t ime  a r e  poorly documented. 

Most movements of d a b b l i n g  ducks  e a s t w a r d  toward t h e  Mackenzie River  
occur du r ing  t h e  l a s t  h a l f  of August. Peak movements of p i n t a i l s  i n  1972 were 
5 0 / h r  p a s t  Nunaluk S p i t  on 20 August and  1 3 2 / h r  p a s t  Moose Channel on 1 5  
Augus t  ( S e a r i n g  e t  a l .  1975).  Few d a b b l i n g  ducks  a r e  p r e s e n t  i n  t h e  a r e a  
beyond t h e  end of August (Searing et &. 1975, Dickson 1985). 

2.7.5 Discuss ion 

T h e r e  i s  c o n s t a n t  r e f e r e n c e  to t h e  ducks  p r e s e n t  d u r i n g  J u n e  on t h e  
c o a s t a l  p l a i n  a s  " b r e e d i n g "  o r  " n e s t i n g "  ducks ,  b u t  i t  h a s  n e v e r  b e e n  
d e t e r m i n e d  how many a c t u a l l y  a t t e m p t  t o  n e s t  o r  w h a t  k i n d  of p r o d u c t i o n  
results. It i s  l i k e l y  t h a t  marry do n o t  n e s t ,  e s p e c i a l l y  i n  v e r y  l a t e  s p r i n g s  
and du r ing  y e a r s  when drought on t h e  p r a i r i e s  causes  l a r g e  i n f l u x e s  of ducks. 
T h i s  s h o u l d  b e  k e p t  i n  mind  when t h e  terms b r e e d i n g  a n d  n e s t i n g  a r e  u s e d  i n  
r e fe rence  t o  t h e  c o a s t a l  plain.  

2.8 LESSER SANDHILL CRANE 

2.8.1 Spring migration 

The few s a n d h i l l  c r anes  p r e s e n t  on t h e  Yukon c o a s t a l  p l a i n  i n  summer a re  
p a r t  of t h e  C e n t r a l  Flyway P o p u l a t i o n  a n d  l i k e l y  m i g r a t e  n o r t h  v i a  t h e  
Mackenzie V a l l e y  o r  p a r t s  of i n t e r i o r  Yukon and Alaska. 

2.8.2 Breeding 

T h i s  s p e c i e s  h a s  b e e n  c o n s i d e r e d  a n  uncommon summer v i s i t a n t  on t h e  
c o a s t a l  p l a i n  ( S a l t e r  -- e t  al. 1980) and t h e  only confirmed r e c o r d s  of breeding 
a r e  a t  Komakuk ( J u l y  1974. D. Mossop p e r s .  comm.), and P h i l l i p s  Bay (1986, R. 
Hunka p e r s .  comm.). On t h e  Yukon p o r t i o n  of t h e  Mackenz ie  Del ta  c r a n e s  a r e  
common b reede r s  (Campbell 1973. Hawkings 1986). Est imates  of d e n s i t y  t h e r e  
a r e  3.3 n e s t s / k m 2  b a s e d  on ground s u r v e y s  (Hawkings 1986)  and  0.05-0.2 
b i r d s / k m 2  b a s e d  on a e r i a l  s u r v e y s  (Campbel l  and Weber 1973 ,  W i s e l e y  e t  a l .  
1977). Many of t he  c ranes  i n  t h e  Mackenzie Delta area dur ing  summer are non- 
b r e e d e r s  which g a t h e r  i n  f l o c k s  of up t o  100 b i r d s  (Campbell and Weber 1973). 

2.8.3 F a l l  Migration 

Small  numbers of s a n d h i l l  c r anes  m i g r a t e  east a c r o s s  t h e  c o a s t a l  p l a i n  i n  
f a l l  (maximum 5.2/h a t  Moose Channel on 16  August 1972, Campbell 1973). There 
i s  up t o  a ten-fold i n c r e a s e  i n  numbers of c r anes  on t h e  Yukon p o r t i o n  of t h e  
Mackenzie Delta i n  e a r l y  September compared t o  June, i n d i c a t i n g  i t s  p o s s i b l e  
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u s e  a s  a s t a g i n g  area. Campbel l  and Weber (1973) c o u n t e d  491 (0.45/km2)in 
t h e i r  Shallow Bay study a r e a  on 2 September 1972. 

2.9 SHOREBIRDS 

2.9.1 Spring Migration 

I n  s p r i n g  s h o r e b i r d s  e n t e r  t h e  r e g i o n  d u r i n g  mid  May t o  mid J u n e  i n  a 
n o r t h w e s t  d i r e c t i o n  f rom t h e  i n t e r i o r  of  Nor th  America,  p r o b a b l y  a l o n g  t h e  
Mackenzie  V a l l e y ,  and a l s o  i n  a NE d i r e c t i o n  from t h e  i n t e r i o r  of Yu'kon and  
Alaska (Richardson and Johnson 1981). Shorebi rds  do no t  use c o a s t a l  h a b i t a t s  
of t h e  Beaufor t  Sea dur ing  s p r i n g  mig ra t ion  and are  inconspicuous migrants ,  
most probably pass ing  a t  high a l t i t u d e s .  A few hundred phalaropes w e r e  t h e  
only s i g n i f i c a n t  v i s u a l  evidence of sho reb i rd  mig ra t ion  observed dur ing  s p r i n g  
1975 on t h e  Yukon coas t  (Richardson and Johnson 1981). 

2.9.2 Breeding 

I n f o r m a t i o n  on s h o r e b i r d s  b r e e d i n g  i n  t h e  area comes p r i m a r i l y  f rom 
ground surveys because sho reb i rds  on the  tundra  are gene ra l ly  n o t  v i s i b l e  from 
a i r c r a f t .  The a v a i l a b l e  informat ion  i s  i n s u f f i c i e n t  t o  e s t i m a t e  t h e  s i z e  of 
any populations.  The breeding d e n s i t i e s  of sho reb i rds  vary  g r e a t l y  according 
t o  h a b i t a t ,  and a l t h o u g h  mos t  s u r v e y s  were  s t r a t i f i e d  by h a b i t a t  t o  some 
ex ten t ,  d i f f e r e n t  s t u d i e s  have used d i f f e r e n t  h a b i t a t  c l a s s i f i c a t i o n  systems, 
and t h e r e  a r e  p r e s e n t l y  no e s t i m a t e s  of t o t a l  a rea  of e a c h  h a b i t a t  on t h e  
c o a s t a l  p l a i n .  An a d d i t i o n a l  problem i s  t h a t  b r e e d i n g  p o p u l a t i o n s  of some 
s p e c i e s  f l u c t u a t e  g r e a t l y  from one y e a r  t o  t h e  next w i t h i n  t h e  same area. 

The d a t a  of Schwe insburg  (1974a1, K o s k i  (1975a1, and  Dickson  (1985, and  
unpubl .  d a t a )  p r o v i d e  t h e  b e s t  i n d i c a t i o n  of t h e  r e l a t i v e  abundance  of 
breeding shoreb i rds  on the  c o a s t a l  p l a i n  (Tables 13-15), w h i l e  S a l t e r  et &. 
(1980) summar ized  t h e  b r e e d i n g  s t a t u s  of s h o r e b i r d s  b a s e d  on  a l l  t h e  A r c t i c  
Gas f i e l d  s t u d i e s  from 1971 through 1976. 

General ly ,  t h e  most abundant breeding  shoreb i rds  on t h e  coas t a l  p l a i n  are  
red-necked phalarope, semipalmated sandpiper,  pec to ra l  sandpiper,  and lesser 
g o l d e n  p l o v e r ,  b u t  t h e  r e l a t i v e  abundance  of t h e s e  v a r i e s  a c c o r d i n g  t o  t h e  
y e a r ,  s p e c i f i c  l o c a t i o n ,  and  h a b i t a t  c o v e r e a g e  of s u r v e y s .  B r e e d i n g  
popula t ions  of pec to ra l  sandpipers  i n  par t icular  a re  known t o  be s u b j e c t  t o  
wide  f l u c t u a t i o n s  from y e a r  t o  yea r  ( P i t e l k a  1959). Dickson's f i n d i n g s  (Table 
151 are  probably most r e p r e s e n t a t i v e  of t h e  Yukon c o a s t a l  p l a in ,  except t h a t  
she f e l t  whimbrels  and s t i l t  sandpipers  were more abundant i n  h e r  King Po in t  
a r e a  than  e l sewhere  on t h e  coas t a l  p l a i n  

The s h o r e b i r d  f a u n a  of H e r s c h e l  I s l a n d  and  t h e  Yukon p o r t i o n  of t h e  
Mackenzie  Delta d i f f e r  somewhat  f rom t h a t  of t h e  c o a s t a l  p l a i n .  Ruddy 
tu rns tones  and Baird 's  sandpipers  breed commonly on t h e  dry tundra  of Herschel 
I s l a n d ,  w h e r e a s  w e t  t u n d r a  s p e c i e s  s u c h  a s  red-necked  p h a l a r o p e ,  p e c t o r a l  
sandpiper ,  and s t i l t  sandpiper  breed r a r e l y  o r  no t  a t  a l l  (Hawkings and Mossop 
1985, Ward and Mossop 1986). On the  Yukon p o r t i o n  of t h e  Mackenzie Del ta ,  t h e  
tundra l a c k s  t h e  mosaic of w e t ,  moist ,  and dry h a b i t a t s  which i s  p resen t  i n  
p a t t e r n e d - g r o u n d  a reas  of t h e  c o a s t a l  p l a i n .  The o n l y  s h o r e b i r d s  commonly 
breeding there ,  based on Hawkings (1986) and Campbell (19731, a r e  red-necked 
phalarope and semipalmated sandpiper. 
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Table 13. Nunbers and dens i t i e s  of shorebirds observed on ground t ransectsa  a t  5 loca t ions  on the  
Yukon coastal plain.  21-27 June 1971 (data from Scheinsburg  1974a). 
____-____--_------_-___--_________I__________----- 

Blw River Ph i l l i p s  Bay F i r t h  River Clarence Lagoon Nunaluk Spi t  
68' 46" 69' 05" 69' 23" 69' 02" 69' 36" 

137' 1O'W i3a0 25'w 139' 23'W 140' 47'W 139O 45'W 
--____-- ----I- ------ ---- - -------- 

Species number densityb nunber density nunber density nunber density nunber density 
__--___-----------_---------I--------_1____11____________------ 

Red-necked phalarope 12 23 5 13 7 i a  
Lesser golden p l w e r  9 23 1 3 2 3 2 4 
Senipalmated sandpiper 5 10 12 31 5 13 3 4 2 3 

Pectoral sandpiper 3 6 8 21 
Whimbrel 

S t i l t  sandpiper 5 13 
Long-billed dcw itcher 
Common snipe 
Semipalmated p l w e r  
Least sandpiper 
Red phalarope 
Buff-breasted sandpiper 5 9 
Unidentified shorebird 5 10 5 13 1 3 

Totals  25 49 31 80 27 71 5 7 9 16 

Area of Transects(lun2) 0.512 0.384 0.384 0.726 0.576 

a Transects 18.5 m wide 
Birds/km2 
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Table 14. NLmbers and dens i t ies  of shorebirds observed on ground t ransectsa  a t  4 locat ions on t h e  Yukon 
coastal plain,  7-15 June 1974 (data f r a n  %ski  1975a). 
_-__I-------1----------------1------------1______I_____________-------------- 

A3 Blcw River A4 Babbage River A5 F i r t h  River A6 Clarence Lagoon 
68' 46" 69' 05" 69' 23" 69' 02" 

137O 10'W 138O 25'W 139' 23'W 140° 47'W _----------~ --------------- --------I----- -l_---l--------- 

Species nunber densityb rank nunber density rank nunber density rank nunber density rank 
__--_-------------------------I--------___________I________---------------------- 

Red-necked phalarope 20 76 2 18 44 1 10 31 1 4 24 5 
Lesser golden plover 1 4 8 17 42 2 2 6 4 7 42 3 
Semipalmated sandpiper 11 42 3 7 17 4 8 25 2 11 66 2 

Pectoral sandpiper 33 125 1 12 30 3 5 15 3 12 72 1 

Long-bil l e d  d m i t  cher 6 23 4 
Camon snipe 6 23 4 4 10 5 

Red phalarope 6 36 4 

Whimbrel 3 7 6 

S t i l t  sandpiper 2 6 4 1 6 6 

Semipalmated pl over 1 3 6 
L e a s t  sandpiper 2 8 7 1 3 8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals  &2 311 63 156 28 86 49 2 95 

Total Area of Transects(km2) 0.2639 0.4046 0.3241 0.1658 

a Transects 18.5 q wide  
......................................................................................................... 

Birds/km2 
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Red-necked phalarope 
Lesser golden plover 
semipalmated sandpiper 
Whimbrel 
Pectoral sandpiper 
S t i l t  sandpiper 
Long-billed d w  i t che r  
Cunmon snipe 
Semipalmated plover 
Least sandpiper 
Hudsonian go& it 
Lesser ye l lwlegs  
Baird 's  sandpiper 
Spotted sandpiper 
Red Phalarope 

76 
26 
14 
13 
8 
5 
3 
2 
2 
1 
0 
0 
0 
0 
0 

20.7 
7.1 
3.8 
3.5 
2.2 
1.4 
0.8 
0.5 
0.5 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 

1 113 
2 35 
3 34 
4 3 1  
5 11 
6 23 
7 2 
8 15 
8 2 

10 2 
0 

10 
0 
0 
0 

- 
- 
- 
- 
- 

1 1 47 
2 109 
3 167 
4 5 
7 2 52 
5 36 
9 45 
6 5 
9 13 
9 0 

6 
8 3 

3 
0 

14 

- 
- 
- 

16.7 
12.4 
19.0 
0.6 

28.7 
4.1 
5.1 
0.6 
1.5 
0.0 
0.7 
0.3 
0.3 

0 
1.6 

3 
4 
2 

10 
1 
6 
5 

10 
8 

9 
12 
12 

7 

- 

- 

110 4 
125 3 
191 1 
26 7 

166 2 
81 5 
26 7 
77 6 
6 10 
0 
1 11 
0 
0 
1 11 

16 9 

- 

- 
- 

150 40.9 278 826 

a Transects 55 m wide. Total area of t ransec ts  3.6685 km2 i n  1981 and 8.7786 km2 in 1983. 
b i r d s / h 2  



I n l a n d  of t h e  c o a s t a l  p l a i n ,  i n  t h e  f o o t h i l l s  and  m o u n t a i n s ,  w a n d e r i n g  
t a t t l e r  and s p o t t e d  sandpiper  probably breed along t h e  r i v e r s ,  i n  a d d i t i o n  t o  
some of t h e  s p e c i e s  f o u n d  on  t h e  c o a s t a l  p l a i n  (eg. l esser  g o l d e n  p l o v e r ,  
Baird's  s a n d p i p e r ) .  

S e v e r a l  spec ies  h a v e  been  found  b r e e d i n g  on t h e  c o a s t a l  p l a i n  and  
ad jacen t  Mackenzie Delta which were not  noted by S a l t e r  e t  al. (1980): 

S e m i p a l m a t e d  p l o v e r .  Confirmed breeding  a t  Herschel Is1 and (Hawkings 
and Mossop 1985, Ward and Mossop 1986). 

Ruddy Turns tone .  Conf i rmed  b r e e d i n g  a t  H e r s c h e l  I s l a n d  (Hawkings and  
Mossop 1985).  

Common S n i p e .  Comfirmed b r e e d i n g  a t  H e r s c h e l  I s l a n d  (Ward and  Mossop 
1986) and a t  Moose Channel (Campbell 1973). 

B a i r d ' s  Sandpiper .  Confirmed breeding a t  Herschel I s l a n d  (Hawkings and 
Mossop 1985. Ward and  Mossop 1986)  and  D e m a r c a t i o n  Bay (Burgess  
1984). 

Least S a n d p i p e r .  Conf i rmed b r e e d i n g  a t  T r o u t  Lake (CW S W h i t e h o r s e  
unpubl. da ta )  and Moose Channel (Campbell 1973). 

L o n g - b i l l e d  Dov itcher. Confirmed breeding  a t  Moose Channel (Campbell 
1973) and Stokes Point  (Dickson unpubl. data). 

B u d s o n i a n  Godv it. Conf irmed breeding a t  Moose Channel (Campbell 197 3). 

2.9.3 Fall Migration 

Post-breeding shoreb i rds  of several s p e c i e s  ga the r  on t h e  wet lands  of t h e  
c o a s t a l  p l a i n  during J u l y  and August. Ear ly i n  t h a t .  per iod  most f locked b i r d s  
a r e  a d u l t s .  Depending on  t h e  y e a r  and  s p e c i e s ,  t h o s e  a r e  e i t h e r  f a i l e d  
b reede r s  o r  sexes w h i c h  n o r m a l l y  have  no  r o l e  i n  i n c u b a t i o n  o r  r e a r i n g  of 
young (eg. m a l e  pec to ra l  sandpipers ,  female  red-necked phalaropes).  Later, a 
l a r g e  propor t ion  are j w e n i l e s .  

Most f a l l  migra t ion  of shorebi rds  a long  t h e  coas t  i s  eastward. The most 
a b u n d a n t  m i g r a n t s  on t h e  Yukon c o a s t  a r e  red-necked  p h a l a r o p e s .  p e c t o r a l  
s a n d p i p e r s ,  g o l d e n  p l o v e r s ,  and s e m i p a l m a t e d  s a n d p i p e r s  ( T a b l e  16) .  Most 
mig ra t ion  occurs  dur ing  August, and numbers of sho reb i rds  i n  most marine and 
f r e s h w a t e r  h a b i t a t s  r e a c h  a s e a s o n a l  peak  i n  l a t e  August  ( S e a r i n g  et &. 
1975). To date,  s t u d i e s  of f a l l  mig ra t ion  have revea led  few concen t r a t ions  of 
s t a g i n g  or m i g r a t i n g  s h o r e b i r d s .  It  a p p e a r s  t h a t  many s h o r e b i r d s  d i s p e r s e  
f rom t h e  c o a s t a l  p l a i n  o v e r l a n d  t o  t h e  s o u t h  a n d / o r  p a s s  u n n o t i c e d  a t  h i g h  
a l t i t u d e s  as i n  t h e  spring. 

F o l l o w i n g  a r e  a c c o u n t s  of several  s p e c i e s  whose f a l l  m i g r a t i o n  i n  t h e  
a r ea  h a s  s i g n i f i c a n t  f e a t u r e s .  E s t i m a t e d  amount of v i s i b l e  m i g r a t i o n  a t  
Nunaluk S p i t  d u r i n g  10 Ju ly -17  Sep tember  1972 ( G o l l o p  and  D a v i s  1974a)  i s  
g i v e n  f o r  e a c h  s p e c i e s  and  e a c h  f l i g h t  d i r e c t i o n ,  e a s t  (E) and  w e s t  (W). 
Actual numbers observed a re  given i n  parentheses.  Some f i g u r e s  f o r  ra tes  and 
amoun t s  of m i g r a t i o n  o b s e r v e d  a t  Moose Channel  i n  1972 a r e  men t ioned ,  b u t  
t hese  do no t  cons ider  d i r e c t i o n  of f l i g h t  (Sear ing e t  al. 1975). 

American Golden  Plover E 2,253 (1,090); W 379 (186) 

The above f i g u r e s  a r e  a c t u a l l y  f o r  both lesser golden and b lack-be l l ied  
p l o v e r s ,  b u t  t h e  g r e a t  m a j o r i t y  of t h o s e  i d e n t i f i e d  by o b s e r v e r s  were t h e  
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Table 16. 
1972 (data from Gollop and Davis 1974a). 

Estimated monthly t o t a l s a  of shorebirds passing Nunaluk  s p i t ,  10 July - 17 September 

------ _I -- - ---I_- -- 
East West 

Species Ju ly  August September Total Ju ly  August September Total ------_ --- -I_--------- -I-- 

mover spp. 63 1,920 269 22 53 27 351 1 37 0 
Dwitcher  spp. 0 735 2,278 3,013 0 7 4 11 . 
Phalarope spp. 3,480 14,340 1,890 19,710 1,492 7,723 85 9,300 
Misc. and Unid. Shorebirds 1,076 4,381 3,827 9,284 897 2,209 197 3,303 

Total. Shorebirds 4,619 21,376 8.264 34,259 2,416 10,290 2 87 12,993 - ------ --I-- 

a Nuubers observed during daily migration watches were extrapolated t o  t o t a l  daylight hours of 
each week. These t o t a l s  w e r e  then sunmed t o  obtain monthly to t a l s .  
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former. Most mig ra t ion  occurred from 6 t o  30 August, w i t h  a peak on 20 August 
a t  Nunaluk S p i t  (25.7/h) and a t  Moose Channel (269/h). Vermeer and Anweiler 
(1975) noted "thousands .... migra t ing  eas tward  Over Avadlek S p i t  from 20 t o  25 
Augus t  1973". t o  r o o s t  a t  
Avadlek S p i t  on 20 August. 

They a l s o  n o t e d  one  f l o c k  of 500 w h i c h  s t o p p e d  

Pectoral  Sandpiper E 1,654 (407); W 52 (20) 

F l o c k s  of p o s t - b r e e d i n g  a d u l t s  a p p e a r  commonly i n  w e t  h a b i t a t s  on t h e  
c o a s t a l  p l a i n  and  S h o a l w a t e r  Bay p o r t i o n  of  t h e  Mackenzie  Del ta  a s  e a r l y  as  
t h e  f i r s t  week  of  J u l y .  On t h e  c o a s t  o b s e r v e d  movement of m i g r a n t s  i s  
p r i m a r i l y  east i n  t h e  f a l l ,  from 30 J u l y  t o  5 September, w i t h  a peak i n  e a r l y  
Sep tember  (Go l lop  and  Davis 1974a).  Peak movement i n  1972 was 114 /h  p a s t  
Moose Channel on 16 August (over 2,330 were counted t h a t  day). 

Semipalmated Sandpiper 

F l o c k s  g a t h e r  on t h e  c o a s t a l  p l a i n  d u r i n g  J u l y  and a l o n g  t h e  c o a s t  
thoughout J u l y  and August. F a l l  mig ra t ion  was most no tab le  a t  Moose Channel 
i n  1972,  w i t h  a peak  30 J u l y - 1  August  (24, 1 2 ,  30  b i r d s / h  on t h e s e  t h r e e  
days) .  

Long-billed Dowitcher E 3,013 (783); W 11 ( 5 )  

T h i s  s p e c i e s  w a s  o b s e r v e d  a t  Nunaluk S p i t  f rom 20 August t o  m i d  
Peak movements  were on 26 Augus t  a t  Nunaluk S p i t  (5.8/h) and  5 September .  

September a t  Moose Channel (19.4/h). 

Sanderl ing E 113 (23); W 373 (163) 

Sander l ings  migra ted  between 1 7  J u l y  and 5 September. They are  t h e  only 
shorebi rd  s p e c i e s  w i t h  a d e f i n i t e  tendency t o  mig ra t e  west r a t h e r  than east  
a l o n g  t h e  B e a u f o r t  Coas t  i n  t h e  f a l l ,  s u g g e s t i n g  a n  a f f i n i t y  t o  t h e  P a c i f i c  
coas t  popula t ion  (Gollop and D a v i s  1974a). 

Red-necked Phalarope and Red Phalarope E 19,710 (6,149); W 9,300 (3,484) 

Red-necked p h a l a r o p e s  g a t h e r  i n  p o s t - b r e e d i n g  f l o c k s  on c o a s t a l  p l a i n  
waterbodies  during July.  Most phalaropes migra ted  on the coas t  dur ing  August 
and  u n t i l  5 S e p t e m b e r  i n  1972. The peak  was i n  t h e  f i r s t  week  of Augus t  a t  
Nunaluk Spi t .  Thousands ga the r  t o  rest and feed, p a r t i c u l a r l y  i n  August, i n  
l a g o o n s  a t  Nunaluk S p i t ,  Workboat  Passage ,  and  S t o k e s  P o i n t .  Vermeer and  
A n w e i l e r  (1975) e s t i m a t e d  t h a t  numbers  a l o n g  t h e  s o u t h  s h o r e  of H e r s c h e l  
I s l a n d  peaked  a t  a b o u t  5,000 on  10  Augus t  1973. They e s t i m a t e d  t h a t  2.5% of 
a l l  phalaropes were red  phalaropes,  w h i l e  Gollop and Davis (1974a) e s t i m a t e d  
5%. 

2.10 JAEGERS. GULLS. and TERNS 

2.10.1 Spring Migration 

J a e g e r s  a re  more abundant t han  g u l l s  o r  t e r n s  i n  s p r i n g  mig ra t ion  on t h e  
Yukon coast .  Pomarine j a e g e r s  are t h e  most common j a e g e r s  obselved, mig ra t ing  
f i r s t  eastward i n  l a t e  May and e a r l y  June, t hen  westward i n  mid t o  l a t e  June. 
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Few l o n g - t a i l e d  j a e g e r s  are  seen  on t h e  coas t ,  probably because most m i g r a t e  
n o r t h  t h r o u g h  i n t e r i o r  A l a s k a  a n d  Yukon (Kessel a n d  Cade 1958, Dean -- e t  al.. 
1976). Parasit ic j a e g e r s  may move eas tward  i n  s i g n i f i c a n t  numbers, bu t  they 
do n o t  a p p e a r  t o  c o n c e n t r a t e  a l o n g  t h e  c o a s t  ( R i c h a r d s o n  a n d  J o h n s o n  1981).  
Richardson and Johnson (1981) e s t i m a t e d  3,632 pomarine j a e g e r s  moved east and 
200 w e s t  a l o n g  t h e  c o a s t  i n  s p r i n g  1975, b u t  n e t  movement of t h e  o t h e r  two 
s p e c i e s  w a s  l ess  than  100. Glaucous g u l l s  m i g r a t e  eastward from l a t e  May t o  
e a r l y  June  both c o a s t a l l y  (est .  2,466 i n  1975) and offshore.  Small numbers of 
a r c t i c  t e r n s  ( e s t .  7 8 7 )  a n d  a f e w  S a b i n e ' s  g u l l s  ( e s t .  7 3 )  a n d  
T h a y e r ' s / h e r r i n g  g u l l s  ( e s t .  37) a l s o  p a s s e d  e a s t  a l o n g  t h e  c o a s t  i n  1975. 
Some a r c t i c  t e r n s ,  and g u l l s  of a l l  3 s p e c i e s  probably m i g r a t e  overland f r o m  
t h e  P a c i f i c  Ocean i n  s p r i n g  (Richardson and Johnson 1981). Glaucous g u l l s  are  
t h e  only s p e c i e s  which commonly uses  marine s h o r e l i n e s  and open water l e a d s  
along t h e  Yukon coas t  du r ing  s p r i n g  m i g r a t i o n  (Richardson and Johnson 1981). 

2.10.2 Breeding 

P a r a s i t i c  and  l o n g - t a i l e d  j a e g e r s  commonly b r e e d  on  t h e  Yukon c o a s t a l  
p l a i n ,  w h i l e  p o m a r i n e  j a e g e r s  a r e  ra re  v i s i t a n t s  ( S a l t e r  et &. 1980) .  
Dickson (1985, and unpubl. da t a )  found t h e  two breeding s p e c i e s  n e a r l y  equal 
i n  abundance  (1.4/km2) on g round  t r a n s e c t s  n e a r  King  P o i n t  i n  1981, a n d  n e a r  
S t o k e s  P o i n t ,  King P o i n t  and P h i l l i p s  Bay i n  1983 (1.0 l o n g - t a i l e d ,  0.9 
p a r a s i t i c / k m 2 ) .  A e r i a l  s u r v e y s  i n  J u n e  h a v e  i n d i c a t e d  d e n s i t i e s  of 0.2-0.3 
j a e g e r s / k m 2 ,  w i t h  t h e  e x c e p t i o n  of D i c k s o n ' s  (1985) s u r v e y  of 1 9  J u n e  1981 ,  
which suggested much lower d e n s i t i e s  (Table 17). D e n s i t i e s  on t h e  Yukon p a r t  
of t h e  Mackenzie Delta (Wiseley 9 &. 1977) appear  t o  be s imi l a r  t o  those  on 
the  c o a s t a l  p l a in ,  though t h e  s p e c i e s  composi t ion may be more b i a s e d  i n  favour 
of p a r a s i t i c  j a e g e r s .  On H e r s c h e l  I s l a n d ,  l o n g - t a i l e d  j a e g e r s  a r e  t h e  o n l y  
s p e c i e s  which breeds and p a r a s i t i c  j a e g e r s  are uncommon v i s i t a n t s .  

The g l a u c o u s  g u l l  i s  t h e  o n l y  g u l l  w h i c h  p r e s e n t l y  b r e e d s  on t h e  Yukon 
c o a s t a l  p l a in ,  a l though Sabine's g u l l s  have been r e p o r t e d  breeding on i s l a n d s  
i n  Workboat Passage and on Escape Reef i n  p a s t  y e a r s  (T.W. Barry, pers. comm). 
Most g l a u c o u s  g u l l  n e s t s  a r e  l o c a t e d  i n  c o l o n i e s  on b a r r i e r  i s l a n d s  a n d  
i s l a n d s  i n  l a k e s ,  w h i l e  smal le r  numbers  n e s t  i n  i s o l a t e d  p a i r s  on t h e  
s h o r e l i n e s  o f ,  o r  on  i s l e t s  i n ,  l a k e s  a n d  ponds. The t o t a l  p o p u l a t i o n  of 
g l a u c o u s  g u l l s  i n  t h e  m a j o r  c o l o n i e s  i n  t h e  a r e a  i s  a t  l e a s t  422 n e s t s  (844 
a d u l t s ,  T a b l e  18). T h e r e  i s  no es t imate  of t h e  number of g l a u c o u s  g u l l s  
n e s t i n g  i n  i s o l a t e d  p a i r s ,  b u t  from aerial surveys (Table 17) i t  would ap ear 
t o  be f a i r l y  small  ( l e s s  t han  0.06 birds/km2, o r  145 b i r d s  i n  t h e  2,450 km4 of 
c o a s t a l  p l a i n  w i t h i n  10 km of t h e  coast) .  Many of t h e  g u l l s  observed i n l a n d  
du r ing  aerial surveys of t he  c o a s t a l  p l a i n  are probably f o r a g i n g  a d u l t s  from 
t h e  c o a s t a l  colonies.  Th i s  i s  borne out  by t h e  few a d u l t  g u l l s  and t o t a l  l a c k  
of b r o o d s  s e e n  on c o a s t a l  p l a i n  l a k e s  i n  l a t e  J u l y  o f  1 9 7 3  ( T a b l e  19). The 
Beaufort  Sea coas t  i n  t h e  v i c i n i t y  of t h e  Mackenzie Delta i s  a zone i n  which a 
few g l a u c o u s  X h e r r i n g  h y b r i d s  o c c u r  i n  t h e  g l a u c o u s  g u l l  p o p u l a t i o n  ( S p e a r  
1987). 

A r c t i c  t e r n s  b r e e d  c o l o n i a l l y  o r  s i n g l y  on b a r r i e r  i s l a n d s  and  v a r i o u s  
o t h e r  m a r i n e  a n d  f r e s h w a t e r  s h o r e l i n e s  ( S a l t e r  -- e t  a l .  1980).  The b r e e d i n g  
p o p u l a t i o n  on b a r r i e r  i s l a n d s  and  o t h e r  documented  c o l o n i e s  ( T a b l e  18)  i s  
r a t h e r  s m a l l  i n  comparison t o  t h e  t o t a l  number of a d u l t s  and broods e s t i m a t e d  
on t h e  c o a s t a l  p l a i n  i n  l a t e  J u l y  ( T a b l e  191, s u g g e s t i n g  t h a t  mos t  b r e e d  on 
i n l a n d  w a t e rbod ie  s. 
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W e  17. Wntxzrs and densities of jaegers, gulls, and terns observed k i n g  a d d  slnveys of 
the Yubn ccast and c a s t a l  plain during l a t e  spring, surmer, and fall. V d w  in parentheses are 
actual rnmbers observed. 

source 

Birds& (actual nunbers observed) 
Area 

Glaucous Arctic 
Year bte Habitata s’z? Jaegers Gull Tern 

VemeerandArwder 1973 9-12Aug C 
1975 23-24 Aug C 

1-  c 
l 0 s e p t  c 
14Sept C 
21 sept c 

Barry -- et al. 1981 1980 1 3 1 7 J d  C 
29-31 J d  C 
1618 Aug C 

B a q  andBar ry  1982 1981 1 8 J d y  C 
2Aug c 

11 sept c 
Dickson 1985 1981 1 9 J u n e U + L  

24 July U + L 
C 

3 -  c 

2Aug U + L  

1 sept c 
7 s e p t  c 

Dickson q u b l .  data 1983 21 June U + L 

16Aug C 
26 Aug C 

1 9 s  27 June L 
U 
C 

3 Ju ly  L 
U 
C 
C 

Alexander 19% 1985 % J u l y  C 
2 1 h g  c 
12 sept c 

McKelvey 19% 

? 
7 
? 
? 
? 
? 

48.4 
48.4 

48.4 

88.4 
88.4 
40.4 
%.O 
36.0 
24.4 
46.4 
55.0 
55.0 
22.8 

153.0 
153.0 
153.0 

7.6 
39.1 
5.6 
7.6 

39.1 
5.6 

29.2 
125 
92 

128 

(6) (281) 
(9) (293) 
( 1) (475) 

(281) 
(222) 
(400) 

2.44 (118) 
2.29 (111) 
3.04 (147) 

10.40 (919) 
9.37 (828) 

19.41 (786) 
0.07 (7) 0.04 (4) 
0.08 (3) 0.08 (3) 

14.06 (343) 
0.04 (2) 4.16 (193) 
0.29 (16) 0.13 (7) 
0.16 (9) 0.02 (1) 
0.04 (1) 4.25 (97) 
0.02 (3) 7.77(1189) 
0.05 (8) 4.46 (6B) 
0.01 (1) 3.14 (480) 

0.23 (9) 0.10 (4) 
0.18 (1) 

0.26 (2) 0.53 (4) 

0.26 (2) 2.37 (18) 

0.18 (7) 0.03 (1) 

3.25 (95) 

6.41 ( 5 g )  
2.75 (352) 

0.01 (1) 4.06 (508) 

0.32 (31) 
0.36 (13) 
0.70 (17) 

0.36 (20) 
0.31 (17) 
0.48 (11) 

0.93 (142) 
0.46 (70) 
0.39 (3) 
0.56 (22) 

1.69 (2581 

0.28 (11) 

0.34 (10) 
0.53 (66) 
6.24 (574) 

a GLrwland, U-Upland, GCcastal marine. 
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Table 18. Reported size of glaucous g u l l  and arctic t e r n  colonies on t h e  Yukon coastal  plain.  

Location Adults Nests Young Adults Nests Young Date Year Source 

Four b a r r i e r  is lands east 18 50+ 7+ 25 June 1971 Schweinsburg 1974a 
of Nunaluk S p i t  46 8 50+ 25 7 August 1971 Sclweinsburg 1974a 

-_-_________________------------------------------------------------------------------------------------------- 

108a 18-21 July 1973 Gollop and Richardson 1974 
39 11 June. J u l y  1972 Gollop and Richardson 1974 

Barr ier  is1 ands southwest 
of Kay Point 

Island on w e s t  s ide of 
P h i l l i p s  Bay 

rp Escape Reef 
I- 

Whitefish Stat ion area 

Moose Channd area 

Deep Creek and Lcwer 
Babbage River a rea  

60 17 12 

42 "some" 

150 + 
110 
300+ 
313 
300 

27 8 

78 

1 o+ 

12 

June 1981 Dickson 1985 

1981 Dickson 1985 June 

20 Ju ly  1973 Gollop and Richardson 1974 
June 1974 T.W. Barry (Unpubl. data) 
June 1979 T.W. Barry (Unpubl. data) 
24 J u l y  1981 Dickson 1985 
13-17 July 1980 Barry et al. 1981 
l a t e  June 1984 L. Dickson (Unpubl. data) 

-- 

1 June 1985 Hawkings 1985 

24+ June 1972 Campbell 1973 

33+ June 1981 Dickson 1985 

Total 523+ 422+ 95+ 36+ 

a One is land not checked i n  1972. 



Table 19. Estimated popula t ions  of g u l l s  and t e r n s  on 
Yukon coas t a l  p l a i n  l a k e s ,  der ived  from ground counts  a t  
60 l a k e s  during J u l y  1973 (da ta  from Sharp -- e t  a l .  1974: 
45, 49). 

Number of Lakes 

Lake Minimum 
S ize  Number on No. G u l l  sp. A r c t i c  Tern 
Class Coastal  Sur- 
(h2) Pla ina  veyed B i rds  Adul t Adul t B rood 

-------- ----------- 

4 80 
c0.26 

70 
0.26- 
1.28 

9 
1.28- 
1.92 

12 
>1.92 

18 No. seen  
Mean/L ake 
E s t .  Total  
CIb 

28 No. seen 
Mean/Lake 
E s t .  Total  
C I  

6 No. seen  
Mean/Lake 
E s t .  Total  
C I  

8 No. seen 
Mean/Lake 
E s t .  Total  
C I  

3 
0.17 
80 
166 

4 
0.14 
10 
9 

3 
0.50 

4 
5 

8 
4.25 

51 
60 

115 2 
6.39 0.11 
3,066 53 
1.689 110 

124 5 
4.43 0.18 
310 12 
105 14 

59 
9.83 
88 
48 

133 
16.6 
199 
101 

Grand To ta l  145 3,663 65 
C I  240 1,943 124 

a Estimated by J. Hawkings from 1:500,000 topographic  map. 
Confidence I n t e r v a l .  95% confidence limits f o r  t h e  
es t imated  t o t a l  a r e  E s t .  Total  C I .  
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2.10.3 Fall Migration 

The p a r a s i t i c  j a e g e r s  i s  t h e  most common j a e g e r  on t h e  Yukon coas t  dur ing  
f a l l  migra t ion ,  perhaps because they are involved i n  hun t ing  shoreb i rds  such 
as  red-necked  p h a l a r o p e s  w h i c h  a l s o  g a t h e r  i n  p l a c e s  a l o n g  t h e  c o a s t .  
M i g r a t i o n  w a t c h e s  i n  1972 were c o n d u c t e d  a t  Nunaluk S p i t ,  w h i c h  i s  one  of  
those  ga the r ing  places.  P a r a s i t i c  j a e g e r s  moved both east (est. 639) and west 
( e s t .  408) p a s t  t h i s  p o i n t ,  w i t h  a n e t  movement t o  t h e  east .  A few l o n g -  
t a i l e d  j a e g e r s  moved w e s t  i n  mid  J u l y ,  b u t  a l m o s t  none were s e e n  a l o n g  t h e  
coas t  a f t e r  t h a t  (Gollop and D a v i s  1974a). 

Glaucous g u l l s  m i g r a t e  w e s t w a r d  a long  the Yukon coas t ,  beginning i n  mid 
September and cont inuing  i n t o  October. P r i o r  t o  mid September nea r ly  equal  
numbers move east and west a long  t h e  coas t  (Gollop and D a v i s  1974a, Sear ing  et 
- a l .  1975).  The maximum c o u n t s  of t h i s  s p e c i e s  a l o n g  t h e  Yukon c o a s t  a r e  475 
on 31 August  1973 (Vermeer and A n w e i l e r  1975) .  and 575 on 2 1  August  1974  
(Mossop 1974).  I n  mid  Augus t  1986 Hawkings (unpubl .  d a t a )  c o u n t e d  450 - 500 
glaucous g u l l s  i n  P h i l l i p s  Bay, where they were f eed ing  on c a r c a s s e s  of beluga 
wh a1 e s . 

A few T h a y e r ' s / h e r r i n g  g u l l s  a r e  p r e s e n t  i n  t he  a r e a  i n  f a l l  m i g r a t i o n  
(est .  459 east ,  73 w e s t  i n  19721, w i t h  most ea s tward  movement dur ing  t h e  f i r s t  
week of September. 

Arctic terns m i g r a t e  most ly  westward a long  the coas t  dur ing  mid August, 
and are  rare i n  t h e  Beaufort  by t h e  beginning of September (es t .  1,678 moving 
east  and 1,921 w e s t  i n  1972 [Gollop and Davis 1974al). Vermeer and Anweiler 
(1975) counted a m a x i m u m  of 116 t e r n s  a long  the  coas t  on 9-12 August 1973, and 
s a w  none a f t e r  1 September. Mossop (1974) counted 400 between Komakuk and t h e  
NWT border  on 27 August 1974, b u t  only 2 on 21 August, 76 on 25 August, and 10 
on 30 August.  

D u r i n g  l a t e  f a l l  and w i n t e r  (November t o  F e b r u a r y )  i v o r y  g u l l s  h a v e  
been  r e p o r t e d  i n  open  w a t e r  a round  d r i l l i n g  r i g s  o f f s h o r e  f rom t h e  Yukon 
coas t  (T.W. Barry pers .  comm.) . 

2.11 BLACK GUILLEMOT 

2.11.1 Spring Migration 

L i t t l e  i s  known a b o u t  t h e  s p r i n g  m i g r a t i o n  of t h i s  s p e c i e s  i n  t h e  
Beaufort  because t h e r e  are so few present .  Presumably they e n t e r  t h e  r eg ion  
from t h e  w e s t  a long  o f f s h o r e  l e a d s  i n  t h e  same manner as e ide r s .  

2.11.2 Breeding 

I n  t h e  Canadian Beaufor t  Sea, t h e  t o w n s i t e  of Herschel on Herschel I s l a n d  
i s  t h e  only confirmed breeding p lace  of t h i s  spec ie s ,  a l though some probably 
n e s t  a t  Cape P a r r y ,  Amundsen Gulf  ( Johnson  and  Ward 1985).  The H e r s c h e l  
colony w a s  f i r s t  descr ibed  i n  d e t a i l  by Kuyt -- e t  al. (1976). The maximum number 
of n e s t s  l o c a t e d  t h e r e  w a s  about 30 i n  1985, of which 13  were i n s i d e  t h e  roof 
of t h e  o l d  Anglican mission,  5 under p i l e s  of d e b r i s  or dr i f twood ad jacen t  t o  
the mission,  4 i n  an a r t i f i c a l  n e s t i n g  s t r u c t u r e  a t t ached  t o  t h e  roof of t h e  
mission,  1 on t h e  f l o o r  of a warehouse, and a s  many as 6 under t h e  f l o o r s  of 2 
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b 

o t h e r  buildings.  Although t h e  n e s t i n g  popu la t ion  is  only about 60 b i r d s ,  as 
many as 120 were p resen t  around Paul ine Cove i n  1984, and 83 i n  1985 (Hawkings 
and Mossop 1985, Ward and Mossop 19861. 

2.11.3 Fall Migration 

Nothing i s  known about t h e  f a l l  m ig ra t ion  of t h i s  s p e c i e s  i n  t h e  Canadian 
B e a u f o r t .  P re sumab ly  f a l l  m i g r a t i o n  i s  w e s t w a r d  t o  w i n t e r i n g  areas  i n  t h e  
Chukchi Sea. Like ivory g u l l s ,  g u i l l e m o t s  have been seen  i n  open water around 
o f f shore  d r i l l i n g  r i g s  du r ing  f a l l  and w i n t e r  (T.W. Barry, pers .  comm.). 

3.0 CONCLUSIONS 

3.1 Significance of Populations 

The avifauna of t h e  Yukon c o a s t a l  p l a i n  i s  very w e l l  known and h a s  been 
i n t e n s i v e l y  s t u d i e d  r e l a t i v e  t o  t h a t  of o t h e r  areas  of s i m i l a r  s i z e  i n  t h e  
Canad ian  a r c t i c .  T h i s  i s  l a r g e l y  due t o  t h e  v e r y  i n t e n s e  r e s e a r c h  a c t i v i t y  
during 1971-1975 and s i n c e  1980. It is  u n l i k e l y  t h a t  any major phenomena of 
nest ing,  migrat ing,  o r  s t a g i n g  w a t e r b i r d s  have gone undetected. 

While i t  is probably s a f e  t o  say t h a t  w a t e r b i r d  popu la t ions  on t h e  Yukon 
c o a s t a l  p l a i n  are gene ra l ly  s m a l l  on a n a t i o n a l  and i n t e r n a t i o n a l  scale, two 
s i g n i f i c a n t  f e a t u r e s  should be h igh l igh ted :  t h e  f a l l  concen t r a t ion  of s t a g i n g  
snow g e e s e ,  and m o l t i n g  s e a d u c k s  a t  H e r s c h e l  I s l a n d .  N e s t i n g  s h o r e b i r d s  
throughout much of t h e  c o a s t a l  p l a i n  are c e r t a i n l y  unique i n  a Yukon context ,  
bu t  t h e r e  are i n s u f f i c i e n t  d a t a  t o  f i t  them i n t o  a n a t i o n a l  o r  North American 
perspective.  Of minor importance on a n a t i o n a l  s c a l e ,  bu t  s t i l l  noteworthy, 
a re :  t h e  g l a u c o u s  g u l l  c o l o n y  on Escape  Reef ,  t u n d r a  swans  b r e e d i n g  and 
mol t ing  on t h e  Babbage River Delta and Yukon p a r t  of t h e  Mackenzie Delta, and 
t h e  b l ack  gu i l l emot  colony on Herschel Island. Overal l ,  t h e  c o a s t a l  p l a i n  i s  
of m i n o r  i m p o r t a n c e  a s  a b r e e d i n g  ground f o r  ducks,  g e e s e ,  a n d  swans  when 
compared w i t h  t h e  Old C r o w  F la t s  o r  t h e  e n t i r e  Mackenzie Delta. 

3.2 Limitations of the Data 

The i n t e g r a t i o n  of w a t e r b i r d  p o p u l a t i o n  i n f o r m a t i o n  f o r  t h i s  a r e a  i s  
d i f f i c u l t  b e c a u s e  of t h e  many s o u r c e s  of i n f o r m a t i o n  a n d  t h e  d i v e r s i t y  of 
obj ectives, design, implementation, data a n a l y s i s ,  and d a t a  p re sen ta t ion .  

The n e t , r e s u l t  i s  t h a t ,  f o r  most spec ie s ,  w e  know the  breeding dens i ty  o r  
t o t a l  b r e e d i n g  p o p u l a t i o n  on t h e  c o a s t a l '  p l a i n  o n l y  w i t h i n  b r o a d  l i m i t s .  
N o n e t h e l e s s ,  t h a t  i s  a t y p i c a l  s i t u a t i o n  i n  m i g r a t o r y  b i r d  management,  a n d  
need n o t  be cause f o r  concern so l ong  as those  estimates provide an  adequate  
database. On t h e  c o a s t a l  p l a i n  t h e  l a c k  of p r e c i s e  estimates i s  no t  a s e r i o u s  
l i m i t a t i o n ,  b e c a u s e  w e  c a n  b e  r e a s o n a b l y  s u r e  t h a t  t h e  maximum p o s s i b l e  
p o p u l a t i o n s  of mos t  b i r d s  a r e  smal l  enough t o  b e  c o n s i d e r e d  of m i n o r  
s i g n i f i c a n c e  on an i n t e r n a t i o n a l ,  n a t i o n a l ,  o r  r eg iona l  scale.  Es t ima tes  a r e  
g e n e r a l l y  b e t t e r  f o r  t h o s e  f e w  s p e c i e s  w h i c h  a r e  p r e s e n t  i n  l a r g e r  
c o n c e n t r a t i o n s .  (snow geese and mol t ing  sea ducks). 
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3.3 Sugges t ions  for Futu re  Surveys 

I n  t h e  f u t u r e ,  more p r e c i s e  estimates of b i r d  popu la t ions  w i l l  probably 
o n l y  b e  o b t a i n e d  t h r o u g h  improved  d e s i g n  of b o t h  a e r i a l  and ground s u r v e y s .  
This  would s imply come from t h e  a p p l i c a t i o n  of e x i s t i n g  sampl ing  techniques  
which have been used e l sewhere  t o  a l l o c a t e  survey e f f o r t  where i t  w i l l  produce 
t h e  b e s t  r e s u l t s .  I n  p a r t i c u l a r ,  t h a t  c a n  b e  a c h i e v e d  by f i r s t  r e c o g n i z i n g  
t h e  d i f f e r e n t  h a b i t a t s  which comprise t h e  c o a s t a l  plain.  Previous  work h a s  
shown t h a t  p o p u l a t i o n s  of t u n d r a  b i r d s  v a r y  g r e a t l y  a c c o r d i n g  t o  h a b i t a t ,  
p a r t i c u l a r l y  i n  r e l a t i o n  t o  such f e a t u r e s  as  moi s tu re  level,  size and type of 
waterbodies ,  m i c r o r e l i e f ,  h e i g h t  and dens i ty  of shrubs,  and i n t e r s p e r s i o n  of 
mic rohab i t a t s  (Moi te re t  e t  al. 1985). Because of t h i s ,  t h e  only way t o  o b t a i n  
reasonably p r e c i s e  estimates of t o t a l  b i r d  popu la t ions  on t h e  Yukon c o a s t a l  
p l a i n  i s  t o  estimate popu la t ions  w i t h i n  d i f f e r e n t  h a b i t a t s .  There have been 
e x t e n s i v e  s t u d i e s  w i t h  t h i s  a i m  on t h e  Alaska c o a s t a l  p l a in ,  e s p e c i a l l y  i n  t h e  
A r c t i c  N a t i o n a l  W i l d l i f e  Refuge  (eg. M o i t e r e t  e t  a l .  1985).  S o  f a r ,  t h e s e  
s t u d i e s  i n d i c a t e  t h a t  t h e  chief  problem i s  developing a h a b i t a t  c l a s s i f i c a t i o n  
w h i c h  i s  complex  enough t o  r e f l e c t  m o s t  h a b i t a t  p r e f e r e n c e s  of i n d i v i d u a l  
spec ies ,  y e t  which can be r e a d i l y  app l i ed  over l a r g e  areas such as t h e  e n t i r e  
c o a s t a l  p l a i n .  

The mapping method which i s  be ing  a p p l i e d  i n  t h e  Arctic Nat ional  W i l d l i f e  
Refuge  (ANWR) i s  d i g i t a l  a n a l y s i s  of  L a n d s a t  M u l t i s p e c t r a l  S c a n n e r  (MSS) 
imagery  (Walke r  -- e t  a l .  1982) .  Even w i t h  some m o d i f i c a t i o n s ,  t h e  L a n d s a t  
c l a s s i f i c a t i o n  p r e s e n t l y  u s e d  i n  ANWR i s  i n c a p a b l e  of c o n s i s t e n t l y  
d i s t i n g u i s h i n g  h a b i t a t s  w i t h  h i g h  vs. low b i r d  d e n s i t y  f o r  even  t h e  mos t  
common s p e c i e s  of b i r d s .  T h i s  i s  l a r g e l y  b e c a u s e  b i r d s ,  p a r t i c u l a r l y  
sho reb i rds  and passe r ines ,  are probabably responding t o  h a b i t a t  f e a t u r e s  which 
a re  beyond t h e  r e s o l u t i o n  c a p a b i l i t y  of MSS i m a g e r y  ( f o r  e x a m p l e  t u n d r a  
polygons). Improvements i n  wide ly  a v a i l a b l e  Landsat  technology ( p a r t i c u l a r l y  
Thematic Mapper imagery ,  w h i c h  h a s  30 m r e s o l u t i o n  vs. 90 m f o r  MSS) may 
s i g n i f i c a n t l y  improve t h i s  s i t u a t i o n .  

D e s p i t e  t h e  p r e s e n t  d i f f i c u l t i e s  w i t h  L a n d s a t - d e r i v e d  h a b i t a t  
c l a s s i f i c a t i o n s ,  they o f f e r  overwhelming advantages over convent ional  methods 
of mapping  t h e  l a r g e ,  r e m o t e  areas w h i c h  t y p i f y  n o r t h e r n  Canada. The t a s k  
a h e a d  is t o  r e l a t e  d a t a  on b i r d  p o p u l a t i o n s  t o  t h e  h a b i t a t s .  Some p r e v i o u s  
s u r v e y s  (e.g. g round s u r v e y s  of D ickson  [1985]  and  Kosk i  [1975a ] )  h a v e  
c l a s s i f i e d  h a b i t a t s  i n  cons iderable  d e t a i l ,  b u t  t hese  c l a s s i f i c a t i o n s  have n o t  
b e e n  c o n s i s t e n t  f rom s t u d y  t o  s tudy .  I n  a d d i t i o n ,  mos t  ground s u r v e y s  h a v e  
u s e d  t r a n s e c t  me thods ,  w h i c h  y i e l d  b i a s e d  e s t i m a t e s  of d e n s i t y  and  t e n d  t o  
unde res t ima te  the abundance of inconspicuous o r  less  mobi le  s p e c i e s  r e l a t i v e  
t o  conspicuous o r  h ighly  mobile  ones (Richardson and Gollop 1974). T ransec t s  
have t h e  advantage ave r  p l o t s  of e a s i l y  covering a wide v a r i e t y  of h a b i t a t s ,  
and t h e i r  g r e a t e s t  u t i l i t y  i s  i n  de te rmining  i n d i c e s  of abundance f o r  common 
species .  Transect  da t a  may be use fu l  over t h e  long  t e r m  i n  d e t e c t i n g  changes 
i n  populat ions,  bu t  are n o t  a p p r o p r i a t e  f o r  e s t i m a t i n g  a b s o l u t e  b i r d  d e n s i t i e s  
w i t h i n  h a b i t a t s .  Most prev ious  s t u d i e s  us ing  p l o t s  on t h e  Yukon c o a s t a l  p l a i n  
( G o l l o p  -- e t  a l .  1974b,c ;  K o s k i  1975a.  R i c h a r d s o n  a n d  G o l l o p  1974)  h a v e  h a d  
primary o b j e c t i v e s  o t h e r  than  hab i t a t - spec i f  i c  estimates of b i r d  dens i ty ,  and 
consequently have used few p l o t s ,  have n o t  inc luded  a v a r i e t y  of h a b i t a t s ,  o r  
h a r e  o t h e r  f e a t u r e s  which make t h e  d a t a  i n s u f f i c i e n t  f o r  t h i s  purpose. 
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We a r e  t h u s  i n  a s i t u a t i o n  w h e r e  h a b i t a t - s p e c i f i c  s u r v e y  d a t a  and  a 
h a b i t a t  map are necessary t o  s i g n i f i c a n t l y  improve our knowledge of breeding 
popula t ions  of b i r d s  on t h e  Yukon c o a s t a l  plain. 

I would l i k e  t o  thank Lynne Dickson f o r  access t o  unpublished d a t a  from 
h e r  1983 f i e l d  s e a s o n  and  S t u a r t  A lexande r  a n d  Susan  Popowich f o r  a i d  w i t h  
g r a p h i c s ,  and  Tom B a r r y ,  Rick McKelvey, J e a n  P i e r r e  Sava rd ,  P h i l  Whi tehead ,  
and Don Russe l l  f o r  making use fu l  comments on e a r l i e r  d r a f t s  of t h i s  paper. 
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I I 

1971 
Jun 18,20, ae r i a l  sunreys t o  ident i fy  Yukon coast  and proposed pipe- Schweinsburg 1974a 
Aug 6.24.30, important breeding, molting, l i n e  route  across  Yukon coastal  
Sep 2,20 and s taging areas  p la in  

Jun 6,Jul 17, a e r i a l  t ransec ts  t o  determine 
Aug 6,Sep 9 

Yukon coast  and coastal  plain,  
Kanakuk t o  Kay  Point use  of areas  by w a t e r f w l  

J u ~  21-27, ground surveys of breeding and Cache Creek, B l w  R., Ph i l l i p s  
J u l  25-Aug 8 post-breeding b i rds  Bay, F i r t h  R., Nunaluk Sp i t ,  

Clarence Lagoon 

11 

ul Jun 17 A e r i a l  survey f o r  waterf wl coastal plain f r m  Mackenzie calef and L o r t i e  1971 
0-l D e l  ta t o  B 1  oanf id d Lake 

Aug 24-Sep 6 v i sua l  counts of f a l l  migrants Nunaluk S p i t  Sclweinsburg 1974a 

I 1  Sep 13-17 Moose Channel I1 

1972 
Gollop -- e t  al. 1974b May 20-Jul 25 s tudy  p l o t s  t o  assess e f f e c t s  

of noise on nesting b i rds  
Babbage River 19 km SE of 
Ph i l l i p s  Bay 

Gollop e t  al. 1974c -- May 24-Jul 7 study p l o t s  t o  assess e f f e c t s  F i r th  River (MacNeish Lake) 
of a i r c r a f t  and hunans on 
nest ing terrestrial b i rds  

Jun 2C-25 V i s u a l  observ. of w a t e r f w l  5 lakes  between Phi l l ips  Bay 
and B l o w  River 

Schw einsbur g 197 4b 
disturbance by a i r c r a f t  

Jul 10-Sep 17 V i s u a l  counts of f a l l  migrants Nunaluk S p i t  Gollop and D a v i s  1974a 



1972 
Jun 11-Jul 12 Visual obs. of disturbance t o  

nest ing waterbirds by a i r c r a f t  
and hunans; nes t  monitoring 

Nunaluk Spi t .  Phi l l ips  Bay Gollop -- e t  a l .  1 9 7 4  

Jun 17-Sep 4 ground surveys f o r  breeding b i rds  92 km sq. area surroundimg Moose 
Channnel mouth 

1100 km q. area of Mackenzie 
Delta S .  and W. of S h a l l m  Bay, 
including e n t i r e  Yukon portion 

Campbell 1973 

Jun 24,Jul 12, Complete coverage a e r i a l  surveys Campbell 1973. 
Canpbell and Weber 1973 Sep 2.3 f o r  mans; a lso  noted locat ion 

of te rn  and gull  colonies 

Jul 30-19 Sep 

JUn 

Visual counts of f a l l  migrants Moose Channel Campbell 1973, Searing et  a l .  1975 

Bar te l s  1973 

-- 

Canparative a e r i a l  and ground 
surveys of tundra b i rds  

Alaska coastal  plain east of 
Canning River 

Yukon coastal  plain. treeless 
Mackenzie Delta (routes and dates 
not specif ied)  

Herschel Island 

lJl Jun. Jul 
4 

Aerial transect surveys f o r  birds  Campbell and Weber 1973 

Jul 19.21 

J u l  23-29 

ground reconnaissance f o r  b i rds  In te rd is  c ip l  inary Sys tans 
1972 

Ground obs. t o  determine pop. 
and productivity of waterbirds 
o n v a r i o u s  types of lakes 

23 lakes  on coastal  plain between 
F i r t h  and Walking Rivers 

Gollop and Davis 1974b 

Aug 6-14 Visual observations of behavior 
of molting sea ducks and of 
e f f e c t s  of a i r c r a f t  overf l ight  

South shore of Herschel Island Gollop -- e t  a l .  1974a 

Sep 3 4  V i s u a l  observations of reactions 
of s taging s n w  geese t o  
a i r c r a f t  overf l ights  

West of Kanakuk S chw einsbur g 1 97 4c 



Appendix I. (continued) 
Dates s tudy  5 P e  Caverage/Location Pub1 ica t i on  

1972 
Sep 7-10 

1973 
May 30-Jun 25 

June 21-26 

July 9,  14 

Ln 
03 

July 24-29 

Ju ly  17-21 

Aug 2-15 

Aug 23-Sep 30 

V i s u a l  observations of react ions 4 lau SE of Kanakuk Gollop and D a v i s  1974c 
of s taging sncw geese t o  gas 
compressor simulator noise 

Canparison of p lo t  vs. t ransect  

terrestrial b i rds  

Babbage River 35 h SE of E'hillips Richardson and Gollop 1974 
census methods f o r  breeding Bay 

Tull et al. 1974 Ground surveys of breeding Blew River. E'hillips Bay,  -- 
bi rds  along s t r i p  t ransec ts  i n  
var ious hab i t a t s  Q arence Lagoon 

F i r t h  River, Nunaluk Sp i t ,  

Ground t ransec ts  through 1972 
breeding terrestrial b i rd  Bay, Fi r th  River a t  MacNeish Lake 
disturbance and control p lo t s  

Babbage River 19 lan SE of Ph i l l i p s  Gunn -- et a l .  1974 

Ground observ. t o  determine 60 Yukon coastal  plain l akes  Sharp -- e t  al. 1974 
pops. and productivity of between Fi r th  and Blw Rivers 
waterbirds on various types of 
lakes 

Aerial surveys t o  inventory 
charac te r i s t ics  and use of 
breeding and mol. t i ng  areas 

Beaufort Sea coast l ine f ran  
Prudhoe Bay t o  Shingle Point 

Gollop and Richardson 1974 

V i s u a l  observations of molting South shore of Herschel Island Ward and Sharp 1974 
sea duck behaviour and of 
e f f e c t s  of a i r c r a f t  over f l igh ts  

Aerial surveys t o  determine 
migration and d is t r ibu t ion  of coastal p la ins  and Machnzie &sk i  1975b 
s taging s n w  geese Delta; coast  Herschel 1s.-Icy Reef 

t ransect  gr id  on Yukon and Alaska Koski and Gollop 1974 



Aug 9-12.23-24 Aerial surveys f o r  waterbirds Yukon coast l ine Demarcation Bay 
Aug31-Sep 1, t o  W T  border. 
Sep 10.14.21 

Aug l-Sep 8 Ground observations of waterbirds South shore of Herschel Island 

Aug 30-Sep 21 V i s u a l  obs. of normal behavior Blm River, Shingle Point, 
of staging sncw geese and t h e i r  KMnakuk, and Demarcation Bay, 
reac t ions  t o  overfl ights.  Bloanf iel  d Lake 

Sep 1-26 Physiological study of staging Shingle Point (Jacob's Lake) 
snau geese Ln 

ul 

1974 
Apr 21-24, offshore a e r i a l  surveys f o r  Beafort Sea, Banks Island t o  
May 1-5,13-15, seabirds Denarcation Bay 

Aug 13-22, 25-30,Sep 10.26-28.0ct 6 , 1 4 1 8  
21-27,2931, J u ~  6-8,20-23,25-26,Jd 3-7,15-18.23-24, 

Jun, 14,25,Jul Aerial reconnaissance surveys t o  Beaufort Sea coast: Demarcation 
23,Aug 21, docunent breakup and f r e e z e u p ;  Bay t o  Liverpool Bay 
Sep 26 loca te  major b i rd  concentrations 

Jul 1-8,14-19, 6 de t a i l ed  a e r i a l  surveys of 90 Beaufort Sea coast: Demarcation 
25-30,Aug 7-14, coastal  waterbodies and lakes  
24-2 8, Sep 6-10 

Bay t o  Liverpool Bay 

Jun 10-15, Ground surveys of breeding Cache Creek, Blm River, 
J u l  5-11 b i rds  along s t r i p  t ransec ts  i n  Babbage River, Clarence Lagoon 

various hab i t a t s  

Wiseley 1974 

Vermeer and Anweiler 1975 

Vermeer and Anweiler 1975 

Davis and Wiseley 1974 

Patterson 1974 

Searing et al. 1975 -- 

Searing -- et al. 1975 

Searing e t  al. 1975 -- 

Koski 1975a 



. 

Appendix I. (continued) 
Dates Study 5 P e  Coverage/Loca t ion  Pub1 ica  t ion 

~ ~~ ~ ~ ~ ~~~~~~~~- 

1974 
Ju ly  4-11 Ground observations of birds  Kamakuk, Sheep Ck., Herschel Is. Mossop 1974 

Aug 14,21,22, Aerial counts of waterfcwl coastal  plain f r a n  Kanakuk t o  11 

25,27,30,Sep 8 NdT border 

Aug 24-Sep 30 

1975 
May 9-Jd.y 9 

May 14.28. 
Jun 5.15,26 

Jun 5,20. 
Jul 31,Aug 30 

a 
0 

J u l y  8-9 

Jun 11,20, 
Aug 5.11,30 

Aug 20-25 Sep 

Aerial S U N ~ S  f o r  d i s t r ibu t ion  
and movements of sncw geese, coastal  plains  and Mackenzie Delta; 
other  geese, and mans 

t ransect  gr id  on Yukon and Alaska 

coast l ine Inwik-Canden Bay 

& s k i  197513 

Richardson e t  al. 1975, 
Richardson and Johnson 1981 
Johnson and Richardson 1982 

-- Radar and v isua l  observations Kanakuk, Qarence Lagoon 
of spr ing migrants 

a e r i a l  surveys of b i rds  i n  open 
water areas  Lagoon -- Herschel Island Richardson and Johnson 1981 

Beaufort Sea offshore Qarence Richardson -- et a l .  1975, 

transect across coastal  plain,  NdT Wiseley e t  a l .  1977 -- Aerial t ransect  S U N ~ ~  f o r  
b i rds  border t o  Conglanerate Creek. 

Ground t ransec ts  f o r  breeding 
birds  i n  various h a b i t a t s  

1 s i te  a t  Blow River Patterson et  a l .  1977 -- 

Aerial counts of waterfcwl and 
other  w i l d l i f e  

Beafort Sea coast  Shingle Point- 
Kcmakuk; anphasis on Herschel Is. 
and P h i l l i p s  Bay; ground v i s i t s  a t  
Herschel Is. and Komakuk 

Mossop 1975 

Aerial surveys f o r  d i s t r ibu t ion  
and movements of snm geese, 
other  geese, and Swans 

t ransect  gr id  on Yukon and Alaska 
coastal  p la ins  and Mackemie Delta 

& s k i  1977a 



Appendix I. (continued) 
Dates Study ?Lpe Cover age/Loca t ion  Pub1 ica  t ion  

1976 
Aug 16,22,25, Aerial surveys f o r  d i s t r ibu t ion  t ransec t  gr id  on Yukon and Alaska Koski 1977b 
29-31,Sep 4-6, and movanents of geese and swans coastal p la ins  and Mackenzie D e l t a  
10-1 3.1 8 2 1 ,  
3 e O c t  2 

Aug 26-2 8, Sep 
Sep 14-16 

1978 
Sep 5,13,14 

1979 
Sep 7-13 

cn 
P 

1980 
Jun 9 

J u ~  21-23 

Jul 13-17, 
Aug 6,16-18 

Sep 8-9 

Sep 9 ' 

(Aug 16,22,25,Sep 30 Recon. only) 

Ground-based s tudies  of snw goose camp located near Shingle Point 
age ra t ios ,  movements, brood sizes 

Koski 1977b 

Aerial surveys f o r  d i s t r i b u t i o n  t ransect  gr id  on Alaska coastal  Spindler 197 8 
and movanents of sncw geese p la in  

Aerial surveys f o r  d i s t r ibu t ion  
and movanents of s n w  geese 

t ransect  gr id  on Alaska coastal  
plain and Yukon coastal p la in  W of 
Kay Point 

Spindler 1979 

Aerial surveys f o r  marine birds  open water l e a d s  Herschel Is. t o  Barry -- e t  al. 1981 
Banks Island 

A e r i a l  surveys f o r  coastal  b i r d  coas t l ine  Herschel Island t o  
h a b i t a t  mal ua t ion  Victoria Island 

II 

3 a e r i a l  surveys f o r  molting coast l ine Herschel Island t o  Cape II 

marine b i rds  Bathurst  

Aerial survey for  f a l l  migrants Herschel Is. t o  Cape Bathurst I 1  

A e r i a l  surveys f o r  d i s t r ibu t ion  
and movanents of snrm geese 

t ransect  gr id  on Alaska coastal 
plain and Yukon coastal  p la in  W of 
Kay Point 

Spindler 1980 

19a 
Jun 19,Jul 24, Aerial surveys f o r  breeding, t ransect  gr id  on Yukon coastal  Dickson 1985 
Sep 3 molting, and f a l l  migrant birds  plain Stokes Point - S h i n d e  Point 



. 

1981 
June 11-26 Ground surveys f o r  breeding b i rds  4 sites on Yukon coastal plain:  3 Dickson 1985 

near King Point,  1 on Babbage R. 

Aerial surveys for molting marine 
b i rds  

Jul 22-23, 
Aug 1-2.11-12 

coas t l ine  Herschel Is land t o  Barry and Barry 1982 
B a i l l i e  Is lands 

Sep 3 Aerial surveys f o r  d i s t r ibu t ion  
of s n w  geese 

3 t ransec ts  betweeen Kay Point and Dickson 1985 
Sabine Point; t ransec ts  par all el 
t o  coast  2, 14, and 26 km inland 

Sep 11-14? 

Sep 11,12,16, 
24 

1982 
Jul 21-Aug 12 

Aerial survey f o r  f a l l  migrants coas t l i ne  Herschel 1s.-Baillie Is. Barry and Barry 1982 

Aerial census f o r  d i s t r ibu t ion  
and movements of sncw geese 

Mackenzie D e l t a  and Yukon coastal 
plain,  route  not spec i f ied  

Barry 1981 

Ground surveys to  determine use 
of coastal hab i t a t  by b i rds  

Ph i l l i p s  Bay, Blaw River D e l t a  Hogg e t  al. 1986 -- 

Aug 29.31, 
Sep 3.21.22 

Aerial reconnaissance f o r  s n w  
goose d i s t r ibu t ion  and age r a t i o  

Arctic National Wild l i fe  Spindler 1983 
Refuge coastal plain 

Sep 14,15 Aerial census f o r  d i s t r ibu t ion  
and age ratio of sncw geese 

sunrey gr id  on ANJR and Yukon 
coastal p la in  e a s t  t o  Tent Is land 

Spimdler 1983 

Sep 9.10 Aerial survey f o r  d i s t r ibu t ion  
and age r a t i o  of sncw geese 

Bathurst Peninsula, Mackemie T. Barry Unpubl. data 
Delta w e s t  to Tent Is land 

1983 
Jun 9-29 ground surveys f o r  breeding b i rds  4 sites near Stokes Pt., 3 near  L. Dickson Unpubl. da t a  

Ph i l l i p s  Bay, 1 near King Pt. 

Jul 19-27 

Jun  21,Aug 2 

ground observations of b i rds  Herschel 1sl.and R. Cannings Unpubl. notes 

Aerial surveys f o r  breeding, 
molting, and brood rear ing  b i rds  

Yukon coastal p la in  between L. Dickson Unpubl. data 
Stokes Point and Shingle Point 



coast Stokes Pt.-Shingle P t .  L. Dickson Unpubl. data 

Aug 26,Sep 1,7 Aerial surveys f o r  migrant b i rds  coast  Shallow BayNunaluk Sp i t  11 

Aug 22 Aerial recon. f o r  snm geese Barter  Island t o  Mackenzie River Spindler 1984, Barry and Barry 
1984 

Aug 25 Aerial census f o r  snm geese Demarcation Bay t o  Tuktoyaktuk 

Tuktoyaktuk to Banks Is land 

11 

I1 Aug 28 Aerial census f o r  snw geese 

Sep 1 Aerial census f o r  snm geese Tuktoyaktuk to  Parry Penninsula 

Barter  Is1 and t o  Demarcation Bay Sep 8,26 A e r i a l  recon. f o r  snow geese 

Sep 10 Aerial census f o r  s n m  geese Tent Island t o  Nicholson I 1  

cn 
W Sep 12 Aerial census f o r  snm geese Demarcation Bay t o  Cape Bathurst  I1 

Sep 9.12.21 Aerial census f o r  d i s t r ibu t ion  
and age r a t i o  of snm geese 

AEWR coastal plain (Barter Is land 
t o  Demarcation Bay) 

11 

Sep 25 Aerial census f o r  snm geese Tuktoyaktuk to  Komakuk Beach 11 

1984 
Jun 25-Jul 17 Ground survey of breeding b i rds  Herschel Island Hakings and Mossop 1985 

Jun 22-Jul 4 Ground observations of b i rds  

Jul  4-20 11 

several  loca t ions  on F i r t h  River, S. Cannings Unpubl. notes 

Komakuk, Clarence Lag. Trout L. 
Blcw R., S m i t  L. 

11 

Aug 9-33 Observations of gul l  hybrids Kay P t . ,  Escape Reef, Herschel Is. Spear 1987 

Aug 28 Aerial recon. f o r  snm geese Hulahula R. to Danarcation Bay Oates e t  al. 1985 -- 

. 



1985 
Jun 15Aug 15 Studies of dis t r ibut ion and Herschel Island 

biology of birds 
Ward and Mossop 1986 

Jun 19-Jul 4 Ground surveys of abundance and Whitefish Station area, Mackenzie Hawkings 1986 
breeding biology of birds  Delta 

Jun 25,Jul 3 Aerial surveys of breeding birds coastal plain, Shingle Point t o  McKelvey 1986 
Herschel Island 

Jul  25,Aug 21, Coastal aerial surveys f o r  marine Yukon coast l ine - Kanakuk Beach Alexander 1986 
Sep 12 birds  t o  IUT border (and east) 
Aug-Sep coastal plain of Arctic National Oates e t  a l .  1986 

Wildlife Refuge 
-- Aerial surveys fo r  snm geese 

AugSep A e r i a l  surveys for snm geese Yukon coastal plain, Mackenzie T. Barry Unpubl. data 
Delta 



Appendix 11. S c i e n t i f i c  names 

Y e 1  1 ow-b ill ed Loon 
A r c t i c  Loon 
Red-throated Loon 
Tundra swan 
B r a n t  
Canada Goose 
Greater White-f ron ted  Goose 
Snow Goose 
Mal l a r d  
Northern P i n t a i l  
Northern Shoveler  
American Wigeon 
Green-winged Teal 
Grea te r  Scaup 
Lesser Scaup 
Common Eider  
King E ide r  
Harlequin Duck 
Oldsquaw 
Whit e-w i n  ged Sco te r  
Surf Sco te r  
Common Go1 deneye 
Barrow's Goldeneye 
Red-breasted Merganser 
Sandh i l l  Crane 
Black-bel l ied P l o v e r  
Lesser Golden Plover  
Semipalmated P l o v e r  
Lesser Yellowlegs 
Wandering T a t t l e r  
Spot ted Sandpiper 
Whimbrel 
Hudsonian Godwit 
Ruddy Turnstone 
S em i p a l  mated Sa ndp i p e I 
Least Sandpiper 
Ba i rd ' s  Sandpiper 
Pec to ra l  Sandpiper 
S t i l t  Sandpiper 
Buff-breasted Sandpiper 
Long-billed Dowitcher 
Common Snipe 
Red-necked Phalarope 
Red Phalarope 
Pomarine J a e g e r  
P a r a s i t i c  J a e g e r  
Long-tailed J a e g e r  

____________------------------- 
of b i r d  s p e c i e s  mentioned i n  t h e  text.  

Gavia adamsi i  
Gavia a r c t i c a  
Gavia s t e l l a t a  
Cygnus columbianus 
Branta  b e r n i c l a  
Branta  canadensis  
Anser a l b i f  rons 
Chen cae ru le scens  
Anas platyrhynchos 
Anas acu ta  
Spa tu l a  c l y p e a t a  
Anas americana 
Anas c recca  
Aythya marila 
Aythya a f  f i n i s  
Somateria molsissima 
Soma ter i a  spec  t ab il i s  

-- 

H i s t r i o n i c u s  h i s t r i o n i c u s  
Clangula hyemal i s  
Me1anitt.a fusca  
M e 1  a n i t  t a pe r  sp i c  ill a t  a 
Bucephala c languala  
Bucephala i s l a n d i c a  
Mergus s e r r a t o r  
Grus canadensis  
P l u v i a l i s  s q u a t a r o l a  
P l u v i a l i s  dominica 
Charadrius  semiDalmatus 
Tringa f l a v i p e s  
Heterosce lus  incanus 
A c t  it i s  macular i a  
Numenius phaeopus 
Limosa haemast ica  
A r  ena r  i a  i n  t e r p  res 
C a l i d r i s  p u s i l l a  
C a l  i d r i s  minu t ill a 
C a l i d r i s  b a i r d i i  
C a l i d r i s  melanatos 
C a l i d r i s  himantopus 
T r i n g i t e s  subruf  i c o l l i s  
Limnodromus g r i s e u s  
Gal l inago  g a l l i n a g o  
Phalaropus l o b a t u s  
Phalaropus f u l  i c a r i a  
S t e r c o r a r i u s  pomarinus 
S t e r c o r a r i u s  p a r a s i t i c u s  
S t e r c o r a r i u s  longicaudus 
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