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ABSTRACT 

The d i s t r i b u t i o n  p a t t e r n s  o f  26 s p e c i e s  of  d u c k s  banded  i n  B r i t i s h  

Columbia  be tween  1951 and 1984, and o f  Canada Geese banded  be tween  1951 and  

1985 were analysed. Two major r e fe rence  areas were de l inea ted :  t h e  i n t e r i o r ,  

where  b i r d s  were banded on t h e  b r e e d i n g  g rounds ;  and  t h e  c o a s t ,  w h e r e  b i r d s  

were banded on a w i n t e r i n g  a rea ,  p r i m a r i l y  d u r i n g  h u n t i n g  season .  No 

s i g n i f i c a n t  numbers of ducks have been banded i n  t h e  i n t e r i o r  s i n c e  t h e  e a r l y  

1960's, and  on t h e  c o a s t  s i n c e  t h e  l a t e  1970's. 

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

occurred f o r  Mallard,  Blue-winged T e a l ,  Shoveler,  Redhead, Lesser Scaup and 

B u f f l e h e a d ;  a heavy  l o c a l  h a r v e s t  f o r  Ba r row ' s  Goldeneye;  a n d  a l i g h t  l o c a l  

h a r v e s t  for Wigeon, Green-winged T e a l ,  P i n t a i l  and  Canvasback.  Banding  

r e t u r n s  from t h e  c o a s t  i n d i c a t e  t h a t  Mallard,  Wigeon and P i n t a i l  found on t h e  

c o a s t  were p r i m a r i l y  win te r ing  b i r d s ,  wh i l e  Green-winged Teal tended t o  be 

m i g r a n t s .  Most r e t u r n s  o u t s i d e  o f  B r i t i s h  Columbia  were f r o m  t h e  P a c i f i c  

Flyway w i t h  Wash ing ton ,  Oregon and C a l i f o r n i a  b e i n g  t h e  main s o u r c e s  of  

hunt ing  p r e s s u r e .  

Ducks re turned  i n  B r i t i s h  Columbia but  banded e l sewhere  came from a l a r g e  

p a r t  of t h e  P a c i f i c  northwest .  Alaska and Albe r t a  were impor t an t  sou rces  of 

Mallard,  Wigeon, Shoveler,  P i n t a i l  and Buff lehead w h i l e  Alaska w a s  a f u r t h e r  

source  of Green-winged Teal, Canvasback, and Lesser Scaup. 

La rge  Canada Geese n e s t i n g  i n  B r i t i s h  Co lumbia  s u p p l i e d  good l o c a l  

ha rves t ,  as w e l l  as supplementing t h e  h a r v e s t  i n  Alberta ,  Washington and p a r t s  

of Oregon and Ca l i fo rn ia .  S m a l l  Canada Geese pass ing  through t h e  i n t e r i o r  of 

B r i t i s h  Columbia n e s t e d  i n  Alaska and w i n t e r e d  p r i m a r i l y  i n  t h e  Columbia River  

bas in  of e a s t e r n  Washington. 

The need f o r  more water fowl  banding was discussed.  I t  w a s  recommended 



that monitoring programs be initiated, to determine the current hunting 

pressure on local populations, to provide information for improving 

waterfowl management in the Pacific Flyway and, with adequate sample size, 

to measure survival and mortality of the more abundant species such as the 

mallard. 

R@dSLRYpi: 

Les modhles de distribution de 25 espkes de canards baquk en 

Colombie-Britannique entre 1951 et 1984, et de bernaches du W hqu&s 

entre 1951 et 1985 ont &e analys4s. Deux grades r6gions de reference ont 

&E! delimit6es: l'interieur, oa les oiseaux ont et4 baqu6s dans les aires 

de nidification; et la c&e, od les oiseaux ont et6 baqu6s dam une aire 

d'hivernage, surtout durant la saison de chasse. A m  nombre important de 

canards nla et6 baqu6 dans l'intbrieur depuis le d6but des ann6es 60, et 

sur la cate, la fin des annks 70. 

Les retours de baques h l'intbrieur des terres montrent que les 

canards colverts, les sarcelles hailes bleues, les canards souchets, les 

morillons h U t e  rouge, les petits morillons et les petits garrots font 

l'object d'une chasse locale mod&&; que les garrots de Barrow font 

l'object d'une forte chasse locale; et que les canards siffleurs, les 

sarcelles h ailes vertes, les canards pilets et les morillons h 80s blanc 

sont l'objet d'une faible chasse locale. Les retours de baques sur la c6te 

indiquent que les canards colverts, les canards siffleurs et les canards 

pilets sont surtout des oiseaux hivernants, tandis que les sarcelles h 

ailes vertes ont tendance h Qtre des migrants. Presque tous les retours 

effectub h l'extbrieur de la Colombie-Britannique venaient de la voie 
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I migratoire du Pacifique, les &tats de Washington, de ltOr@on et de la 

Californie Btant les principles source de pressions exercks par la 

chasse . 
Les canards de retour en Colombie-Britannique mais bagubs ailleurs 

venaient en mjeure partie du Pacifique nord-ouest. L'Alaska et 1'Alberta 

btaient une source importance de canards colverts, de canards siffleurs, de 

carards souchets, de canards pilets et de petits garrots, et 1'Alaska btait 

en outre une source de sarcelles B ailes vertes, de morillons A dos blanc 

et de petits morillons. 

Les grandes bermches du Canada qui nichent en Colombie-Britannique 

ont fait l'objet d'une bonne chasse locale, ainsi qu'en Alberta, dans 

l'dtat de Washington et dans certaines parties de l'Or&qon et de la 

Californie. Les petites bernaches du Canada qui traversent l'intbrieur de 

la Colombie-Britannique nichent en Alaska et hivernent surtout dans le 

bassin du fleuve Columbia, dans l'est de 1'Btat de Washington. 

La nbcessitb de baquer un plus grand nombre d'oiseaux aquatiques a 

fait l'objet de discussions. On a recommend6 de mettre en oeuvre des 

programmes de surveillance afin de determiner les pressions actuelles 

exercbes par la chasse sur les populations locales, de fournir des 

renseignements de fason 8. dliorer la gestion de la sawagine dans la voie 

migratoire du Pacifique et, A l'aide d'khantillons reprbsentatifs, 

d'bvaluer les taux de survie et de mortalite chez les espkes les plus 

nombreuses, corn le canard colvert. 
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INTRODUCTILON 

W a t e r f o w l  b a n d i n g  can  p r o v i d e  i n f o r m a t i o n  on a v a r i e t y  of  t o p i c s  of 

c r i t i c a l  i n t e r e s t  t o  w i l d i l f e  managers. The most obvious i s  t h e  d e l i n e a t i o n  of 

m i g r a t o r y  p a t h s  t a k e n  be tween  t h e  b r e e d i n g  and  w i n t e r i n g  areas,  and  t h e  

l o c a t i n g  of impor t an t  stop-over o r  r e s t i n g  areas enroute .  Recoveries of bands 

can a l s o  be used t o  de te rmine  t h e  t iming  of movements, t o  estimate m o r t a l i t y  

and s u r v i v a l  rates. and t o  de te rmine  d i f f e r e n t i a l  v u l n e r a b i l i t y  t o  h a r v e s t  by 

s p e c i e s .  age  and sex. T h i s  i n f o r m a t i o n  can  t h e n  b e  u s e d  t o  s e t  h a r v e s t  

r egu la t ions ,  and t o  e v a l u a t e  and change those  r e g u l a t i o n s  as r equ i r ed  t o  meet 

manage men t ob j e c tives. 

By and l a r g e  t h e  major  migra tory  pathways of North American wa te r fowl  are 

w e l l  known (see e.g. B e l l r o s e  (1976)) .  F o r  some a r e a s  a n d  f o r  some s p e c i e s  

these  pathways are understood i n  cons iderable  d e t a i l ,  as are more t e c h n i c a l  

f a c t o r s  s u c h  as  s u r v i v a l  r a t e s ,  and  t h e  e f f e c t s  of  a g e  and  sex on h u n t i n g  

s u r v i v a b i l i t y  ( see  e.g. Anderson  (1975) and Munro and  K i m b a l l  (1982)) .  

Knowledge a t  t h a t  l e v e l  h a s  come a b o u t  f r o m  i n t e n s i v e  l o n g - t e r m  b a n d i n g  

s t u d i e s  on t h e  p r a i r i e s ,  where t h e  m a j o r i t y  of t h e  c o n t i n e n t s  wa te r fowl  r e s i d e  

d u r i n g  t h e  b r e e d i n g  s e a s o n  (see N o r t h  Amer ican  W a t e r f o w l  Management P l a n  

(1987) 1. 

Banding  i n f o r m a t i o n  h a s  been  u s e d  t o  model p o p u l a t i o n  f l u c t u a t i o n s  of 

some spec ie s ,  most n o t a b l y  t h e  Mallard. The aim of such  s i m u l a t i o n  models h a s  

g e n e r a l l y  been t o  h e l p  managers b e t t e r  understand what  f a c t o r s  are t h e  most 

impor t an t  de t e rminan t s  of populat ion s i z e ,  and how those  can be manipulated,  

e.g. t h r o u g h  h u n t i n g .  The M a l l a r d  h a s  been  t h e  f o c u s  of much of  t h i s  work  

because i t  i s  one of t h e  most abundant s p e c i e s  and t h e  one most sought  a f t e r  

by hunters .  

I n  t h e  c o u r s e  of d e v e l o p i n g  t h o s e  mode l s  i t  h a s  been  found  t h a t  more 

informat ion  i s  r equ i r ed  from areas o u t s i d e  the  p r a i r i e s  (Anderson (1975)). I f  
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popu la t ion  biology of t h e  Mallard i s  t o  be understood on a c o n t i n e n t a l  b a s i s  

more banding in fo rma t ion  is  requ i r ed  i n  p a r t s  of Ontario,  B r i t i s h  Columbia. 

no r the rn  Canada, and Alaska. Presumably such in fo rma t ion  w i l l  a l s o  be r equ i r ed  

f o r  s p e c i e s  o t h e r  than t h e  Mallard. as b i o l o g i s t s  are a b l e  t o  r e d i r e c t  t h e i r  

management e f f o r t s .  

W a t e r f o w l  b a n d i n g  h a s  a l o n g  h i s t o r y  i n  B r i t i s h  Co lumbia  a l t h o u g h  i t  

never  has  been ve ry  in t ens ive .  Other than the  above c i t e d  r e p o r t s  n e i t h e r  h a s  

any d e t a i l e d  summary b e e n  produced.  Knowing t h a t  t h e r e  w a s  a n e e d  f r o m  t h e  

c o n t i n e n t a l  p e r s p e c t i v e  f o r  more banding in fo rma t ion  from B r i t i s h  Columbia. i t  

seemed a p p r o p r i a t e  t o  review w a t e r f o w l  b a n d i n g  i n  B r i t i s h  Columbia  b e f o r e  

proposing t o  embark on new s tud ie s .  

The p u r p o s e  of t h i s  p a p e r  i s  t o  s u m a r i z e  w h a t  i s  known a b o u t  t h e  

c o n t i n e n t a l  d i s t r i b u t i o n  of w a t e r f o w l  banded  i n  B r i t i s h  Columbia. The t ime 

i n t e r v a l  c o v e r e d  i s  1951 t o  1984  f o r  ducks.  and  1951  t o  1985 f o r  g e e s e .  

Banding  d a t a  p r i o r  t o  1951 were n o t  u s e d  b e c a u s e  t h e y  were f ew,  q u i t e  

l o c a l i z e d ,  and probably n o t  p a r t i c u l a r l y  r e l e v a n t  given t h e  degree of range- 

wide h a b i t a t  change t h a t  h a s  occurred s ince .  

In fo rma t ion  i s  presented on t h e  gene ra l  results of wa te r fowl  banding and 

more s p e c i f i c  i n fo rma t ion  f o l l o w s  by spec ie s .  A l l  s p e c i e s  o c c u r r i n g  r e g u l a r l y  

i n  B r i t i s h  Columbia w e r e  considered. However, because c e r t a i n  s p e c i e s  were 

banded i n f r e q u e n t l y  d i s t r i b u t i o n  maps of band r e t u r n s  have been provided on ly  

f o r  t h e  m a j o r  s p e c i e s :  M a l l a r d .  Gadwal l ,  Wigeon, Green-winged Tea l .  Blue- 

winged Teal, Shoveler, Wood Duck. P i n t a i l ,  Redhead. Canvasback, Lesser Scaup. 

Barrow's Goldeneye, Bufflehead, and "large" and " s m a l l "  Canada Geese. Return 

in fo rma t ion  i n  n a r r a t i v e  form has  been included f o r  t h e  minor s p e c i e s :  Common 

Merganser. Red-breasted Merganser. Hooded Merganser. Cinnamon Teal. Greater 

Scaup. Ring-necked Duck, Oldsquaw, Harlequin Duck. White-winged Scoter.  Surf 

Scoter.  and Ruddy Duck. The d i s t r i b u t i o n  p a t t e r n  of band r e c o v e r i e s  of b i r d s  
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banded e l s e w h e r e  and r e t u r n e d  i n  B r i t i s h  Co lumbia  i s  a l s o  i n c l u d e d .  

C o n c l u s i o n s  a re  t h e n  p r e s e n t e d  on w h a t  areas  seem t o  be t h e  mos t  i m p o r t a n t  

s o u r c e s  of h u n t e d  b i r d s ,  w h e r e  t h e  h a r v e s t  i s  c o n c e n t r a t e d .  and w h e r e  more 

banding i s  required.  

METHODS 

Band r e t u r n  records f o r  t h i s  r e p o r t  were obtained from t h e  Bird Banding 

O f f i c e ,  Canadian  W i l d l i f e  S e r v i c e .  O t t a w a ,  and a n a l y s e d  and  p l o t t e d  u s i n g  

computer programs developed by t h e  authors.  Most wa te r fowl  banding i n  B r i t i s h  

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

l i m i t e d  q u a n t i t y  and ve ry  p a t c h i l y  d i s t r i b u t e d .  I n  o r d e r  t o  see i f  those areas 

might be suppor t ing  i d e n t i f i a b l e  populat ions of ducks. recovery l o c a t i o n s  w e r e  

p l o t t e d  f o r  each banding area, as shown i n  Table 1 and F igure  1. 

The d a t a  were s o r t e d  t o  e x c l u d e  b i r d s  o t h e r  t h a n  n o r m a l  w i l d  c a u g h t  

b i r d s ,  o r  experimental  b i r d s  where t h e  n a t u r e  of t h e  experiement  (e.g. colour  

banding) w a s  l i k e l y  t o  have changed the  p r o b a b i l i t y  of su rv iva l .  B i rds  were 

a l s o  e x c l u d e d  t h a t  were n o t  s h o t  o r  found  dead d u r i n g  t h e  h u n t i n g  s e a s o n .  

Returns of b i r d s  i n  which the number of hunt ing seasons su rv ived  could n o t  be 

c a l c u l a t e d  were t r e a t e d  as  i n d i r e c t  r e t u r n s  ( b i r d s  s u r v i v i n g  one o r  more 

hunt ing season) f o r  p l o t t i n g  recovery maps. and were excluded f o r  c a l c u l a t i o n s  

of r e t u r n  r a t e s  by age  and sex. Recovery l o c a t i o n s  w e r e  p l o t t e d  o n t o  d e g r e e  

b l o c k  maps o f  w e s t e r n  N o r t h  Amer ica  by d i r e c t  ( b i r d s  k i l l e d  i n  t h e  f i r s t  

h u n t i n g  s e a s o n  a f t e r  b a n d i n g )  and i n d i r e c t  r e t u r n s .  Fo r  m o s t  s p e c i e s  t h e  

number of r e t u r n s  w a s  s m a l l  and d i f f e r e n t i a l  p a t t e r n s  of d i s t r i b u t i o n  between 

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

combined  and p l o t t e d  f o r  two m a j o r  r e f e r e n c e  areas .  t h e  i n t e r i o r  ( a r e a s  1- 

8: s e e  T a b l e  11, and t h e  c o a s t  (a rea  9). 

The o r i g i n s  of b i r d s  r e c o v e r e d  i n  B r i t i s h  Co lumbia  f rom p o p u l a t i o n s  
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Table 1. Major banding loca t ions .  as def ined by degree block of banding. f o r  
ducks banded i n  B r i t i s h  Columbia between 1951 and 1984. 

Location Degree Blocks Included 

1) F o r t  S t .  John 

2) W i l l i a m s  Lake 

3) 70 Mile House 

56 x 120, 55 x 120, 
56 x 121. 55 . 121 
53 x 122. 53 x 123. 
52 x 122. 52 x 123. 
514 x 1220 t o  514 x 1235 i n c l .  
520 x 1213 to 535 x 1213 i n c l .  

510 x 1202. 510 x 1220 t o  
514 x 1220 incl .  

4) Kamloops 50 x 120 

5) Okanagan 49 x 118. 49 x 119. 50 x 118. 
50 x 119 

6) Creston 49 x 116 

7 )  East Kootenays 

8) "The R e s t "  

9) Coast 

49 x 114, 49 x 115, 500 to 505 
x 115 t o  1163 i n c l .  

Any o t h e r  p a r t  of t h e  province.  
Cur ren t ly  i n c l u d e s  areas n e a r  
Valemont and P r ince  George. 

480 x 1213 to 500 x 1213 
480 x 1260 t o  500 1260 
490 x 1213 t o  490 x 1230. i n c l  
480 x 1230 
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F i g u r e  1. L o c a t i o n  of t h e  b a n d i n g  a r e a s  d e l i n e a t e d  f o r  d u c k  b a n d i n g  i n  
B r i t i s h  Columbia  
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o u t s i d e  t h e  p r o v i n c e  were a n a l y s e d  u s i n g  s i m i l a r  p r o c e d u r e s .  However, o n l y  

d i r e c t  r e t u r n s  were c o n s i d e r e d  b e c a u s e  b i r d s  r e t u r n e d  i n d i r e c t l y  may have  

wandered widely and may no l o n g e r  be p a r t  of t h e  o r i g i n a l  banded population. 

Canada Goose r e t u r n s  were t r e a t e d  i n  a s i m i l a r  manner  e x c e p t  t h a t  t h e  

banding r e fe rence  areas were s e l e c t e d  d i f f e r e n t l y .  The number of r e t u r n s  w a s  

f i r s t  p l o t t e d  by degree block of banding. mat al lowed t h e  grouping of degree 

b l o c k s  w i t h i n  c e r t a i n  g e o g r a p h i c  areas  t h a t .  b e c a u s e  of t h e  s i m i l a r i t y  of 

h a b i t a t  might have supported a d i s c r e t e  populat ion of geese. The r e s u l t i n g  

areas and t h e  numbers of r e t u r n s  from each are shown i n  Table 2. The degree 

blocks included i n  each area are shown i n  Figure 2 f o r  l a r g e  Canada Geese and 

F igure  3 f o r  small Canada Geese. 

RESULTS AND DISCUSSION 

General band recovery synopsis 

Between 1951 and 1984 approximately 29,000 ducks were banded i n  B r i t i s h  

Columbia  (Tab le  3 a n d  Appendix 1). The mos t  f r e q u e n t l y  banded  b i r d s  were 

M a l l a r d  (23.9%), Barrow's  Goldeneye  (22.3%), Lesser  Scaup (10.2%), Wood Duck 

(8.2%), Wigeon (9.3%) a n d  Blue-winged  Teal (7.2%). The m a j o r i t y  o f  t h e  

M a l l a r d s  (63.1%) and t h e  Wood Ducks (88.1%) were banded  on t h e  c o a s t .  Most 

(93.4%) of t h e  Blue-winged Teal were banded i n  t h e  i n t e r i o r  p r i o r  t o  1970. and 

most of the Lesser Scaup (86.2%) and Barrow's Goldeneye (91.9%) w e r e  banded i n  

t h e  i n t e r i o r  and most p r i o r  t o  1960. A t o t a l  of 3.747 bands of the major duck 

s p e c i e s  have been  r e c o v e r e d .  f o r  a r e t u r n  r a t e  of 14.1% ( T a b l e s  4 and 5). 

Birds  banded i n  t h e  i n t e r i o r  accounted f o r  76.6% of t h e  r e t u r n s .  

ml 

YY 

Y 

6 



Table 2. Geograph ic  areas  i n  w h i c h  Canada Goose b a n d i n g  h a s  o c c u r r e d  i n  
B r i t i s h  Columbia. and t h e  number of r e t u r n s  i n  each area. 1951-1985. 

Geographic Area Number banded Number of r e t u r n s  Return ra te  ( X )  
A l l  s t a t u s  S t a t u s  300' All s t a t u s  All s t a t u s  

Vanderhoof 97 1 869 156 16.1 

Chi l co t in  P la t eau  2210 76 21 1 9.5 

100 Mile House 375 284 96 25.6 

Kamloops 27 25 2 7.4 

Okanagan 97 2 97 1 2 45 25.2 

West Kootenays 9 0 2 22.2 

E a s t  Kootenays 67 5 1  138 29.9 

Southwest Coast 47 85 905 1288 26.9 

Northern Vancouver 87 
I s l a n d  

0 44 50.6 

Other  4 0 0 0 

Tota l  95 07 3181 2165 22.8 

1. S t a t u s  300 are  normal wild-caught b i rds .  Bi rds  of o t h e r  s t a t u s  may inc lude  
experimental  and t r a n s p l a n t e d  b i r d s .  
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Figure 2. Numbers of l a r g e  Canada geese r e tu rned  by degree block of banding. 
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Figure 3 .  Numbers of small  Canada geese re turned  by degree b lock  of banding. 
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Table 3. T o t a l  numbers  of t h e  m a j o r  s p e c i e s  of  ducks  banded i n  B r i t i s h  
Columbia from 1951-1984. Inc ludes  b i r d s  of all s t a t u s .  

Species  Numbe r banded Location s 

Mallard 6836 Approx. 63% were banded i n  Ladner 
during hunt ing  season. 

Gadwall 606 Most banded i n  t h e  F r a s e r  Val ley  

W ige  on 

Green-winged Teal 

B1 ue-w i n  ge d Te a1 

265 9 Approx. 45% were banded i n  Ladner 
du r ing  hunt ing  season. 

754 Most banded i n  Kamloops and Cariboo 
area, l a t e  1950's. 

205 9 Most banded i n  Kamloops and Cariboo 
area, l a t e  1950's and some i n  Creston 
i n  1968. 

Shoveler 222 Most banded i n  Cariboo, 1950's. 

P i n t a i l  1176 Approx. 36% w e r e  banded i n  Ladner, 
du r ing  hunt ing  season. Kamloops. 
Cariboo, Vanderhoof are  o t h e r  areas 
of concent ra t ion .  

Wood Duck 2354 Most banded i n  the  F r a s e r  Val ley  

Redhead 75 9 Cariboo. Kamloops and Creston were 
m a j  o r  banding areas. 

Canvasback 164 Most banded i n  Cariboo i n  1950's. 

Lesser Scaup 2914 Most banded i n  Kamloops/Cariboo a r e a  
through 1950' s.  

Barrow's Goldeneye 63 83 Most banded i n  Cariboo. fewer i n  
Kamloops. and some i n  E. Kootenays 
and Valemont. 

Buff lehead 1763 Most banded i n  Cariboo. 

Total  banded 257 22 
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Table 4. Number of r ecove r i e s  of t h e  major s p e c i e s  of ducks banded i n  B r i t i s h  
Columbia  f r o m  1 9 5 1  t o  1984, by b a n d i n g  l o c a t i o n .  I n c l u d e s  b i r d s  of 
a l l  s t a t u s .  

Species 
Areal 

1 2 3 4 5 6 7 8 9 

Mal 1 ard  

Gadwall 

Wigeon 

Green-winged T e a l  

Blue-winged Teal 

Shovel e r 

P i n t a i l  

Wood Duck 

Redhead 

Canv as bac k 

Lesser Scaup 

Barrcw ’ s Go1 deneye 

Bufflehead 

Total b i r d s  recovered 

113 

- 

122 

33 

- 

15 

37 

- 

56 

27 

185 

3 81 

45 

1014 

56 

- 

39 

1 

1 8  

7 

3 

- 

17 

1 

3 9  

97 

113 

3 91  

224 

12  

89 

22 

28 

8 

25 

- 

34  

- 

15 9 

500 

30 

1119 

708 

22 

109 

6 

4 

2 

4 8  

60 

- 

- 

10 

- 

- 

888 

1 1 Ft.  S t .  John 
2 W i l l i a m s  Lake 
3 7 0  Mile House 

4 Kamloops 
5 Okanagan 
6 Creston 

7 E a s t  Kootenays 
8 R e s t  of t he  province 
9 Coast 
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Table 5. Band r e t u r n  rates f o r  t he  major species of ducks banded i n  t h e  
i n t e r i o r  and on t h e  coas t  of B r i t i s h  Columbia between 1951 and 1984. 

Species  

Locat ion and r e t u r n  rate 

I n t e r i o r  Coast 

# a re tu rn  # # r e t u r n  
banded re turned  rate (XI banded r e tu rned  rate ( X I  

Mallard 

Gadwall 

Wigeon 

Green-winged Teal 

Blue-winged T e a l  

Shoveler 

P i n t a i l  

Wood Duck 

Redhead 

Canvas back 

Lesser Scaup 

Barrow's Goldeneye 

Bufflehead 

Tot a1 

2523 

85 

1455 

629 

2003 

20 1 

6 93 

75 

759 

164 

257 5 

63 83 

17 63 

19308 

513 

14 

26 2 

59 

95 

31 

66 

12 

127 

28 

383 

9 96 

191 

2777 

~ 

20.3 

16.5 

18.0 

9.4 

4.7 

15.4 

9.5 

16 .O 

16.7 

17.1 

14.9 

15.6 

10.8 

14.4 

43 13 

102 

1204 

125 

56 

21 

483 

555 

- 

339 

- 

7 

7239 

708 

22 

109 

6 

4 

2 

48 

60 

10 

97 0 

16.4 

21.6 

9.1 

4. a 
7.1 

9.5 

9.9 

9.5 

- 
2.9 

0 

13.4 
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Recoveries by Species 

Mallard 

The recovery p a t t e r n s  of Mallards  banded i n  t h e  i n t e r i o r  r e fe rence  area 

a re  shown i n  F i g u r e s  4 and  5, a n d  f o r  t h e  c o a s t a l  a r ea  i n  F i g u r e s  6 and  7. 

Addi t iona l  r e t u r n s  t h a t  could n o t  be p l o t t e d  from t h e  i n t e r i o r  area inc luded  

one d i r e c t  r e t u r n  from Louiss iana  and one from I l l i n o i s .  Addi t iona l  i n d i r e c t  

r e t u r n s  inc luded  two from Kansas and one from North Dakota. Addi t iona l  r e t u r n s  

from t h e  c o a s t  inc luded  one d i r e c t  and t h r e e  i n d i r e c t  r e t u r n s  from Alaska, and 

one i n d i r e c t  r e t u r n  from Arkansas. Most d i r e c t  r e t u r n s  from t h e  i n t e r i o r  were 

l o c a l  (45.4%) o r  f rom w i t h i n  B r i t i s h  Columbia (59.5%). The on ly  o t h e r  area of 

i m p o r t a n c e  w a s  Wash ing ton  (27.4% of  r e t u r n s ) .  I n d i r e c t  r e c o v e r i e s  showed a 

s l i g h t l y  d i f f e r e n t  pa t t e rn :  12.0% w e r e  r e tu rned  i n  t h e  area of banding, 30.6% 

w e r e  re turned  i n  B r i t i s h  Columbia and 41.5% w e r e  r e tu rned  i n  Washington. That 

would seem t o  i n d i c a t e  t h a t  l o c a l l y  produced Mallards  do n o t  show a g r e a t  dea l  

of s i t e  f i d e l i t y  from one y e a r  t o  t h e  next. 

Local and ha tch ing  yea r  m a l e s  and females  banded i n  t h e  i n t e r i o r  formed 

t h e  h ighes t  p ropor t ion  of t he  d i r e c t  h a r v e s t  (Table 6). However, ha tch ing  y e a r  

males w e r e  t h e  l e a s t  r ep resen ted  of t h e  i n d i r e c t  r ecove r i e s ,  w h i l e  l o c a l  and 

ha tch ing  y e a r  females  occurred  i n  t h e  h i g h e s t  proport ion.  Hatching y e a r  b i r d s  

were most vu lne rab le  t o  l o c a l  (w i th in  t h e  province) d i r e c t  ha rves t .  Hatching 

y e a r  males  p r o b a b l y  do n o t  r e t u r n  t o  t h e  n a t a l  area,  o r  p e r h a p s  n o t  even  t o  

the  province,  and hence form a low propor t ion  of t he  i n d i r e c t  harves t .  After 

h a t c h i n g  y e a r  b i r d s  were r e t u r n e d  l e s s  f r e q u e n t l y  i n  B r i t i s h  Co lumbia  t h a n  

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

numbers f o r  bo th  d i r e c t  and i n d i r e c t  r e tu rns .  

The propor t ion  of d i r e c t  r e c o v e r i e s  of a f t e r  ha t ch ing  y e a r  females  w a s  

n e a r l y  as h i g h  as  t h o s e  of l o c a l  b i r d s  w i t h i n  t h e  p r o v i n c e ,  p r o b a b l y  

i n d i c a t i n g  h i g h  l o c a l  v u l n e r a b i l i t y .  The r e l a t i v e l y  low p r o p o r t i o n s  of  
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Table 6 .  Summary of r e l a t i v e  d i s t r i b u t i o n  of Mallard r ecove r i e s .  by age and 
sex, f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Di rec t  I n d i r e c t  All recoveries 

BC T o t a l  %BC BC Total %BC BC T o t a l  %BC 

L, HYM 5 4  83 65 .1  3 39 7.7 57 122 46.7 
L. HYF 53 92 57.6 16  35 45.7 69 127 54.3 
A l l  L ,  HY2 160 259 61.8 28 99 28.3 188 358 52.5 
AHYM 17 37 45.9 8 45 17.8 25 82 30.5 
AHYF 17 35 48.6 5 27 18.5 22 62 35.5 
A l l  AHY2 35 73 47.9 13 73 17.8 48 146 32.9 

Tota l  b i r d s  all 195 332 58.7 41 172 23.8 236 5 0 4  46.8 
age, s e x  and 
unknown 

1. L=Local b i r d :  b i r d  known t o  have been produced a t  t h e  banding l o c a t i o n .  
HYM/F=Hatching y e a r  male/female: young of t h e  y e a r  bu t  f l i g h t e d  when banded. 
AHYM/F=After ha t ch ing  yea r  male/female: more than  1 yea r  o l d  when banded. 
All L. HY, AHY: i nc ludes  b i r d s  of unknown sex. 

2. T o t a l s  may inc lude  b i r d s  of unknown sex. 
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Figure 4 .  The distribution of d i r e c t  yeturns  of Mallards banded 
in t h e  interior of B r i t i s h  Columbia between 1951 and 
:‘!s4. 



Figure 5. The distribution of indirect returns of Mallards banded 
in the interior of British Columbia between 1951 and 
1984. 
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Figure 6 .  The d i s t r i b u t i o n  of d i r e c t  re turns  of Mallards banded 
on the  coast of B r i t i s h  Columbia between 1951 and 1984. 
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Figure 7. The distribution of indirect returns of Mallards banded 
on the coast of British Columbia between 1951 and 1984. 
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i n d i r e c t  r e t u r n s  of a f t e r  hatching y e a r  b i r d s  i n  B r i t i s h  Columbia may r e f l e c t  

lowered s u r v i v a l  o r  i t  may i n d i c a t e  low f i d e l i t y  t o  breeding areas by o l d e r  

birds .  The low r e t u r n  ra tes  i n  B r i t i s h  Columbia. both d i r e c t  and i n d i r e c t ,  of 

a f t e r  ha t ch ing  y e a r  males undoubtedly r e f l e c t s  the g r e a t e r  m o b i l i t y  of t h a t  

a g e / s e x  c l a s s ,  as  mos t  d r a k e  M a l l a r d s  move t o  m o l t i n g  areas  away f rom t h e  

b r e e d i n g  ponds.  Because  m o s t  i n t e r i o r  a r eas  have  n o t  been s u b j e c t e d  t o  

i n t e n s i v e  banding f o r  approximately 20 years ,  r e t u r n  rates by age and sex  of 

banded Mallards  may be d i f f e r e n t  today. Regulat ions were modif ied some t i m e  

ago t o  c o r r e c t  a perceived over-harvest  of l o c a l  b i r d s  (B. Munro, pers. corn.). 

However, t he  e f f e c t s  of those changes were n o t  adequately monitored and w i l l  

have t o  be a s ses sed  by an i nc reased  banding e f f o r t  i n  t h e  n e a r  fu tu re .  

Most d i r e c t  r e t u r n s  on t h e  c o a s t  (73 .6%) were f r o m  w i t h i n  t h e  b a n d i n g  

area o r  i n  t h e  d e g r e e - b l o c k  i m m e d i a t e l y  t o  t h e  s o u t h  (17.0%). I n d i r e c t  

r e t u r n s  were a l s o  p r i m a r i l y  from the banding area (71.2%) b u t  o t h e r  l o c a t i o n s  

of i n t e r e s t  included c o a s t a l  Alaska and v a r i o u s  p a r t s  of Alberta.  This would 

i n d i c a t e  t h a t  Mallards  w i n t e r i n g  on t h e  B r i t i s h  Columbia southwest  c o a s t  show 

s t r o n g  s i t e  f i d e l i t y  t o  t h e  w i n t e r  area,  b o t h  w i t h i n  and  b e t w e e n  y e a r s ,  and 

t h a t  they breed i n  a widespread area of no r thwes te rn  North America. 

C o a s t a l  w i n t e r i n g  M a l l a r d s  w e r e  h a r v e s t e d  w i t h i n  B r i t i s h  Columbia  a t  

a p p r o x i m a t e l y  e q u a l  r a t e s  r e g a r d l e s s  of a g e  o r  sex ( T a b l e  7). A s l i g h t l y  

l o w e r  p r o p o r t i o n  of b i r d s  banded as  young o f  t h e  y e a r  were h a r v e s t e d  i n  

B r i t i s h  Columbia i n d i r e c t l y  than were taken d i r e c t l y .  That probably i n d i c a t e s  

movement t o  o t h e r  w i n t e r i n g  a r e a s  f rom one y e a r  t o  t h e  n e x t ,  by t h a t  age  

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

B r i t i s h  Columbia i n d i r e c t l y  than as d i r e c t  r e tu rns .  However a f t e r  hatching 

yea r  females were encountered as i n d i r e c t  r e t u r n s  p r o p o r t i o n a t e l y  more o f t e n  

t h a n  a s  d i r e c t  r e t u r n s .  I t  would  seem t h a t  a d u l t  males  may a l s o  s e l e c t  

a l t e r n a t e  w i n t e r i n g  areas t o  some extent .  bu t  a d u l t  f ema les  a r e  less  l i k e l y  
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Table 7. Summary of re la t ive  d i s t r i b u t i o n  of Mallard r ecove r i e s ,  by age and 
sex, f o r  b i r d s  banded on t h e  coas t  of  B r i t i s h  Columbia between 1951 
and  1984. 

Banded as1 Direct I n d i r e c t  A l l  r e c o v e r i e s  

BC To ta l  %BC BC T o t a l  %BC BC T o t a l  %BC 

L,  HYM 59 78 75.6 33 45 73.3 92 123 74.8 
L ,  HYF 61  77 79.2 27 39 69.2 88 116 75.9 
All L, HY2 123 158 77.8 62 86 72.1 185 244 75.8 
AHYM 39 52  75 25 38 65.8 64 90 71.1 
AHYF 44 62 71  33 42 78.6 77 104 74 
All AHY2 83 114 72.8 58  80 72.5 141 194 72.7 
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The d i s t r i b u t i o n  p a t t e r n s  of  d i r e c t  r e t u r n s  of  M a l l a r d s  banded  i n  

A l b e r t a .  Mackenzie  D i s t r i c t .  Yukon and  A l a s k a  a re  shown i n  F i g u r e s  8 t o  11. 

Birds  from Albe r t a  were re turned  most o f t e n  on t h e  southwes t  coas t  (44.8%), or  

t h e  southern  p a r t  of t h e  province general ly .  The b i r d s  came main ly  from t h e  

Grande Prairie area and t o  a lesser e x t e n t  from c e n t r a l  and southern  Alberta .  

Mal la rds  coming from t h e  Mackenzie D i s t r i c t  (only one banding l o c a t i o n )  were 

r e t u r n e d  on t h e  c o a s t  (30.0%) o r  i n  t h e  s o u t h e a s t e r n  p a r t  o f  t h e  p r o v i n c e  

(70%). Mallards  banded i n  Yukon came from t h e  Old Crow F l a t s  o r  N i s u t l i n  Bay 

and were r e tu rned  mainly on t h e  southwest  coast .  Bi rds  from A l a s k a  o r i g i n a t e d  

i n  w i d e l y  s e p a r a t e d  p a r t s  of t h a t  s t a t e .  Most r e t u r n s  were on  t h e  c o a s t  

(77.3% - Queen C h a r l o t t e  I s l ands .  Vancouver I s l and ,  Vancouver area). o r  j u s t  

e a s t  of the  c o a s t  range. 

I n  g e n e r a l .  b i r d s  r e t u r n e d  i n  B r i t i s h  Co lumbia  banded  e l s e w h e r e  

o r i g i n a t e d  o v e r  a l a r g e  p a r t  o f  w e s t e r n  N o r t h  America.  N e a r l y  42% of t h o s e  

r e t u r n s  have  o c c u r r e d  i n  t h e  two d e g r e e  b l o c k s  e n c l o s i n g  t h e  F r a s e r  R ive r  

d e l t a .  To some e x t e n t  t h a t  may r e f l e c t  t h e  d e n s i t y  of  h u n t e r s  i n  t h e  

Vancouver  area,  b u t  t h a t  i n  t u r n  a l s o  i s  a n  i n d i c a t i o n  of  t h e  i m p o r t a n c e  of  

t h a t  area t o  m i g r a t i n g  and w i n t e r i n g  waterfowl.  
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Figure 8. The distribution of direct returns in British Columbia 
of Mallards banded in Alberta. 
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Figure 3. The d i s t r ih i i t i on  of d i r e c t  r e t u r n s  i n  B r i t i s h  Columbia 
of Ma; lards banded i n  Mackenzie District. 
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Figure 10. The distribution of direct returns in British Columbia 
of Mallards banded in Yukon. 
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Figure  11. The d i s t r i b u t i o n  of d i r e c t  r e t u r n s  i n  B r i t i s h  Columbia 
of M l l a r d s  banded i n  Alaska .  
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Gadwall 

The recovery p a t t e r n s  of normal w i l d  Gadwall banded i n  t h e  i n t e r i o r  and 

c o a s t a l  r e f e r e n c e  areas are shown i n  Figures  12 t o  15. Most (71.4%) d i r e c t  and 

i n d i r e c t  r e t u r n s  (57.1%) from t h e  i n t e r i o r  w e r e  o u t s i d e  B r i t i s h  Columbia.  

Consequently d i r e c t  r e t u r n s  of b i r d s  banded on the  c o a s t  were mostly from the  

area of banding (60.0%). An a d d i t i o n a l  55 r e t u r n s  w e r e  examined of b i r d s  t h a t  

were c l a s s i f i e d  as  hand r e a r e d  game f a r m  b i r d s .  Most of t h o s e  h a d  been 

r e l e a s e d  i n  t h e  c o a s t a l  area and r e tu rned  i n  t h e  degree blocks of banding. 

Tables 8 and 9 show the  re la t ive c o n t r i b u t i o n  each age and sex class made 

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

c l a s s i f i e d .  L o c a l  a n d  h a t c h i n g  y e a r  b i r d s  fo rmed  t h e  m a j o r i t y  o r  a l l  of t h e  

r e t u r n s  of b i r d s  banded on t h e  c o a s t  o r  i n  t h e  i n t e r i o r .  r e spec t ive ly .  
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Table 8. Summary of re la t ive  d i s t r i b u t i o n  of Gadwall recover ies .  by age and 
sex. f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direct I n d i r e c t  All recoveries 

L. HYM 1 2 50  0 2 0 1 4 25 
L. HYF 0 2 0 3 3 100 3 5 60 
A l l  L, HY2 2 7  28.6 3 7 42.9 5 14 35.7 
AHYM 0 0 0  0 0 0  0 0 0  
AHYF 0 0 0  0 0 0  0 0 0  

0 0  0 0 0 0  0 0 0  All AHY2 

To ta l  b i r d s  a l l  2 7 28.6 3 7 42.9 5 14  35.7 
age. sex and 
unknown 

1.2. Abbrevia t ions  and e x p l a i n a t i o n s  as i n  Table  6 .  
............................................................................... 

Table 9. Summary of re la t ive d i s t r i b u t i o n  of Gadwall r ecove r i e s .  by age and 
sex. f o r  b i r d s  banded i n  t h e  coas t  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direct I n d i r e c t  A l l  r e c o v e r i e s  

L, HYM 4 9 44.4 2 5 40 6 14 42.9 
L,  HYF 4 5  80 0 1 0 4 6 66.7 
A l l  L, HY2 8 1 4  57.1 2 6 33.3 10  20 50  
AHYM 0 0  0 0 0 0  0 0  0 
AHYF 0 0  0 1 1 100 1 1 100 
~ l i  A H Y ~  0 0 0  1 1 100 1 1 100 

Tota l  b i r d s  all 8 14  57.1 3 7 42.9 11 21 52.4 
age,  sex and 
unknown 

1.2. Abbreviat ions and e x p l a i n a t i o n s  as i n  Table 6. 
............................................................................... 
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Figure 12. The distribution of direct returns of Gadwall banded 
in the interior of British Columbia between 1951 and 
1984. 
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Figure 13. The distribution of indirect returns of Gadwall 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 14. The d i s t r i b u t i o n  of d i r e c t  re turns  of Gadwall banded 
on the  coast of B r i t i s h  Columbia between 1951 and 
1984. 
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Figure 15. The distribution of indirect returns of Gadwall banded 
on the coast of British Columbia between 1951 and 
1984. 
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Wigeon 

The recovery p a t t e r n s  of Wigeon banded i n  t h e  i n t e r i o r  r e fe rence  area are  

shown i n  F i g u r e s  16 and 17, a n d  f o r  t h e  c o a s t a l  a r e a  i n  F i g u r e s  18 and  19. 

A d d i t i o n a l  r e t u r n s  f rom t h e  i n t e r i o r  a rea  n o t  p l o t t e d  i n c l u d e d  one d i r e c t  

r e t u r n  f r o m  Texas and one  f r o m  Mexico. A d d i t i o n a l  r e t u r n s  f rom t h e  c o a s t  

i n c l u d e d  f i v e  d i r e c t  r e t u r n s  f r o m  Alaska .  Most d i r e c t  r e t u r n s  were  f rom 

o u t s i d e  B r i t i s h  C o l u m b i a :  W a s h i n g t o n  - 21.8%, O r e g o n  - 27.9%. a n d  

C a l i f o r n i a  - 22.9%. B r i t i s h  Columbia accounted f o r  only 21.8% of t h e  r e t u r n s ,  

a n d  mos t  of t h o s e  (64.1%) were i n  t h e  i m m e d i a t e  a rea  of banding.  I n d i r e c t  

r e t u r n s  showed a s i m i l a r  p a t t e r n ,  w i t h  21.2% r e t u r n e d  i n  B r i t i s h  Columbia ,  

24.2% i n  Washington, 18.2% i n  Oregon and 33.3% i n  Ca l i fo rn ia .  Wigeon breeding 

i n  B r i t i s h  Co lumbia  a p p e a r  t o  m i g r a t e  w e l l  b e f o r e  h u n t i n g  s e a s o n  and move 

considerable  d i s t a n c e s  (Oregon and Cal i fornia) .  

Local and ha tch ing  y e a r  b i r d s  banded i n  t h e  i n t e r i o r  formed t h e  l a r g e s t  

proport ion of both the  d i r e c t  and i n d i r e c t  h a r v e s t  (Table 10). Young females  

were s l i g h t l y  more v u l n e r a b l e ,  a l t h o u g h  a l a r g e  p r o p o r t i o n  of young b i r d s  

banded were n o t  sexed. 

Most d i r e c t  and  i n d i r e c t  r e t u r n s  on t h e  c o a s t  w e r e  f rom w i t h i n  t h e  

b a n d i n g  area (70.4% and 59.4%. r e s p e c t i v e l y ) .  A lmos t  a l l  d i r e c t  r e t u r n s  

(92.6%) and m o s t  (84.1%) i n d i r e c t  r e t u r n s  were f rom t h e  S t r a i t  of Georg ia -  

P u g e t  Sound area. A s  w i t h  M a l l a r d s ,  t h i s  wou ld  seem t o  i n d i c a t e  t h e  

importance of t h e  Vancouver area t o  over-winter ing Wigeon, and t h a t  t h e r e  is  

cons ide rab le  f i d e l i t y  between years.  

A f t e r  hatching y e a r  b i r d s  formed a g r e a t e r  p ropor t ion  of t he  h a r v e s t  on 

the coast ,  f o r  both d i r e c t  and i n d i r e c t  r e t u r n s  (Table 11). However, t h a t  may 

t o  a l a r g e  e x t e n t  be a r e f l e c t i o n  of t h e  b a n d i n g  d a t e s  and n o t  a t r u e  

i n d i c a t i o n  of h i g h e r  v u l n e r a b i l i t y .  I n  l a t e  f a l l  Wigeon become ve ry  d i f f i c u l t  

to age and can be erroneously placed i n  the  a d u l t  category. S i m i l a r l y ,  i n  t h e  
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Table 10. Summary of r e l a t i v e  d i s t r i b u t i o n  of Wigeon recweries, by age and 
sex, f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Rec over ed 

Banded as1 Direc t  I n d i r e c t  All r e c o v e r i e s  

L, HYM 2 25 8 0 8  0 2 33 6.1 
L. HYF 3 28 10.7 3 9 33.3 6 37 16.2 
A l l  L, HY2 31 154 20.1 8 52 15.4 39 206 18.9 
AHYM 2 16  12.5 3 11 27.3 5 27 18.5 
AHYF 2 11 18.2 0 4 0  2 15 13.3 
All AHY2 4 28 14.3 4 16 25 8 44 18.2 

Table 11. Summary of r e l a t i v e  d i s t r i b u t i o n  of Wigeon r ecove r i e s .  by age and 
sex.  f o r  b i r d s  banded on t h e  c o a s t  of B r i t i s h  Columbia between 
1951 and 1984. 

Recovered 

Banded as1 Direc t  I n d i r e c t  All r e c o v e r i e s  

L, HYM 4 4  100 8 1 2  66.7 1 2  16 75 
L ,  HYF 2 6 33.3 7 9 77 .8  9 15 60 
All L, HY2 6 10 60 15 21  71.4 21  31  67.7 
AHYM 8 10 80 18 27 66.7 26 37 70.3 
AHYF 5 6 83.3 10 13 76.9 15 19 78.9 
All AHY2 13 16 81.3 28 40 70 41 56 73.2 
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Figure 16. The distribution of direct returns of Wigeon banded in 
the interior of British Columbia Setween 1951 and 
1984. 
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Figure 17. The distribution of indirect returns of Wigeon banded 
in the interior of British Columbia between 1951 and 
1984. 
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Figi-Ire 18. The d i s t r i b u t i o n  of d i r e c t  r e tu rns  of Wigeon handed on 
the  coast of B r i t i s h  Columbia between 1951 and 1984. 
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Figure  19. The d i s t r i b u t i o n  of i n d i r e c t  r e t u r n s  of Wigeon banded 
on t h e  c o a s t  of B r i t i s h  Columbia between 1951 and 
1984. 
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new ca lenda r  y e a r  a l l  b i r d s  can be c l a s s e d  as a f t e r  ha t ch ing  y e a r  even though 

they are n o t  y e t  one y e a r  old. 

A number of Wigeon r e t u r n s  have occurred i n  B r i t i s h  Columbia from b i r d s  

banded  i n  A l b e r t a  (11). Mackenzie  D i s t r i c t  (1). Yukon (1) a n d  A l a s k a  (57). 

R e t u r n s  f rom b i r d s  banded  i n  A l b e r t a  came f rom two m a j o r  areas: t h e  Grande 

Pra i r ie  a r e a  and the  east  c e n t r a l  area. east of Calgary and Edmonton. Grande 

Prair ie  b i r d s  were r e tu rned  most ly  on t h e  c o a s t  w h i l e  those from east c e n t r a l  

A l b e r t a  w e r e  w i d e l y  s c a t t e r e d  i n  t h e  s o u t h e r n  p a r t  of t h e  p r o v i n c e .  B i r d s  

banded i n  A l a s k a  came f rom t h e  Yukon F l a t s .  t h e  Tanana River v a l l e y  and t h e  

Yukon-Kuskokwim d e l t a .  Most (70%) r e t u r n s  w e r e  c o a s t a l .  t h e  res t  b e i n g  

s c a t t e r e d  through t h e  c e n t r a l  and southern i n t e r i o r  (Figures  20 and 21). 
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Figure 20. The distribution of direct returns in British Columbia 
of Wigeon banded in Alberta, Mackenzie District and 
Yukon. 
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Figure 21. The distribution of direct returns in British Columbia 
of Wigeon banded in Alaska. 
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Green-winged Te a1 

Recovery p a t t e r n s  of Green-winged T e a l  banded i n  t h e  i n t e r i o r  areas are 

shown i n  F i g u r e s  22 and 23 . .Add i t iona l  d i r e c t  r e t u r n s  f r o m  t h e  i n t e r i o r  n o t  

p l o t t e d  included one each from South Dakota. Oklahoma. Louisiana. New Mexico 

and Mexico. Returns  of Green-winged Tea l  are r e l a t i v e l y  few. Direct r e t u r n s  

from the  i n t e r i o r  were g e n e r a l l y  sou th  of B r i t i s h  Columbia. most (61.1%) from 

C a l i f o r n i a  Some i n d i r e c t  r e t u r n s  occurred i n  B r i t i s h  Columbia (12.5%). bu t  

most again (56.3%) were from Ca l i fo rn ia .  

Hatching y e a r  and a f t e r  ha t ch ing  y e a r  b i r d s  banded i n  t h e  i n t e r i o r  were 

r e tu rned  d i r e c t l y  about equally.  w h i l e  a f t e r  ha t ch ing  y e a r  b i r d s  were r e t u r n e d  

more o f t e n  i n d i r e c t l y  (Table 12). 

Very few bands have been r e tu rned  from b i r d s  banded i n  t h e  c o a s t a l  area. 

d i r e c t l y  o r  i n d i r e c t l y  (6 i n  t o t a l ) .  All b u t  one  r e t u r n  was s o u t h  of t h e  

banding area, i n d i c a t i n g  t h a t  Green-winged T e a l  do n o t  g e n e r a l l y  w i n t e r  i n  t h e  

Vancouver area. Although these  data are spa r se ,  they are supported by r e c e n t  

i n t e n s i v e  survey e f f o r t s  i n  t h e  Vancouver area. which a l s o  show green-winged 

tea l  t o  be t r a n s i e n t s  r a t h e r  than w i n t e r  r e s i d e n t s  (McKelvey e t  al. 1985:61). 

Band r e c o v e r i e s  i n  B r i t i s h  Columbia of Green-winged T e a l  banded e l sewhere  have 

s i m i l a r l y  been few (Fig. 24). Most (8) came from Alaska (widely s c a t t e r e d ) .  

w i t h  one e a c h  f rom A l b e r t a  and Yukon. S i x t y  p e r c e n t  of t h e  r e t u r n s  were 

coas t a l .  t he  res t  were i n  t h e  i n t e r i o r .  
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Table 12. Summary of r e l a t i v e  d i s t r i b u t i o n  of Green-winged Teal r ecove r i e s ,  by 
a g e  and  sex, f o r  b i r d s  banded  i n  t h e  i n t e r i o r  of B r i t i s h  Columbia  
between 1951 and 1984. 

Banded as1 Direct I n d i r e c t  A l l  r e c o v e r i e s  

L, HYM 0 6 0  0 1 0 0 7  0 
L. HYF 0 8 0  1 3 33.3 1 11 9.1 
A l l  L, HY2 0 21 0 1 6 16.7 1 27 3.7 
AHYM 0 15 0 
AHYF 0 1 0 1 2 50 1 3 33.3 
A l l  AHY2 0 20 0 1 10 10 1 30 3.3 

0 8 0  0 23 0 

To ta l  b i r d s  a l l  0 41 0 2 16 12.5 2 57 3.5 
age. s ex  and 
unknuwn 

1.2. Abbreviat ions and e x p l a i n a t i o n s  as i n  Table 6.  
............................................................................... 
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Figure 22. The distribution of direct returns of Green-winged 
Teal banded in the interior of British Columbia 
between 1951 and 1984. 
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Figure 23. The distribution of indirect returns of Green-winged 
Teal banded in the interior of British Columbia 
between 1951 and 1984. 
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Figure 24. The distribution of direct returns in British Columbia 
of Green-winged Teal banded in Alberta, Yukon and 
Alaska. 
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Blue-winged T e a l  

R e c o v e r i e s  of Blue-winged  Teal banded  i n  t h e  i n t e r i o r  are shown i n  

Figures  25 and 26. Only one Blue-winged Tea l  h a s  been r e t u r n e d  from banding 

on t h e  c o a s t  and  t h a t  was r e c o v e r e d  i n  Texas. O t h e r  r e t u r n s  n o t  p l o t t e d  

i n c l u d e d  d i r e c t  r e t u r n s  f r o m  Mani toba  (1).  S o u t h  Dakota  (1). F l o r i d a  (11, 

L o u i s i a n a  (2), Texas (11, Mexico (7).  Cuba (11, P u e r t o  Rica (1).  Honduras  (1). 

and Columbia (1). I n d i r e c t  r e t u r n s  were from Louisiana (31, Texas (3). Mexico 

(91, Cuba (1). Honduras  (1). G u a t a m e l a  (2).  and Co lumbia  (1). Most d i r e c t  

r e c o v e r i e s  o f  Blue-winged  Teal (73.2%) were f r o m  w i t h i n  B r i t i s h  Columbia.  

Other d i r e c t  r e t u r n s  were widely scattered t o  t h e  south and sou theas t .  as i s  

t y p i c a l  of t h e  m i g r a t i o n  p a t t e r n  of b lue -winged  rea l  ( B e l l r o s e  1976). 

I n d i r e c t  r e t u r n s  were also predominantly t o  t h e  sou theas t  w i t h  only 8% being 

i n  B r i t i s h  Columbia.  H a t c h i n g  y e a r  b i r d s  f o r m e d  t h e  h i g h e s t  proportion of  

d i r e c t  r e t u r n s .  w h i l e  b o t h  age  c l a s s e s  w e r e  r e tu rned  approximately e q u a l l y  

i n d i r e c t l y  (Table  13). Three b i r d s  have  been r e t u r n e d  i n  B r i t i s h  Columbia  

from b i r d s  banded i n  Alberta (Figure 27). 
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Table 13. Summary of r e l a t i v e  d i s t r i b u t i o n  of Blue-winged Teal r e c o v e r i e s ,  by 
a g e  and  sex .  f o r  b i r d s  banded  i n  t h e  i n t e r i o r  o f  B r i t i s h  Columbia  
between 1951 and 1984. 

Recovered 

Banded as1 D i r e c t  I n d i r e c t  All r e c o v e r i e s  

L. HYM 1 4 25 0 1 0 1 5  20 
L. HYF 1 2 50 0 4 0  1 6 16.7 
A l l  L. HY2 27 43 62.8 1 14 7 .1  28 57 49.1 
AHYM 0 8 0  0 8 0  0 1 6  0 
AHYF 4 8 50 1 4 25 5 12 41.7 
A l l  AHY2 4 16 25 1 12 8 . 3  5 28 17.9 

T o t a l  b i r d s  a l l  31  59 52.5 2 26 7.7 33 85 38.8 
age, s ex  and 
unknown 

1.2. Abbreviat ions and e x p l a i n a t i o n s  as i n  Table 6. 
--_-____--_---__--__----------------------------------------------------------- 
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Figure 25. The distribution of direct returns of Blue-winged Teal 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 26. The distribution of indirect returns of Blue-winged 
Teal banded in the interior of British Columbia 
between 1951 and 1984. 
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Figure 27. The distribution of direct Leturns in British Columbia 
of Blue-winged Teal banded in Alberta. 
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L Shoveler 

Recovery p a t t e r n s  of S h o v e l e r s  banded  i n  t h e  i n t e r i o r  a re  shown i n  

Figures  2 8  and  29. One i n d i r e s t  r e t u r n  f r o m  Mexico w a s  n o t  p l o t t e d .  The 

d i s t r i b u t i o n  of d i r e c t  r e t u r n s  f o r  a l l  i n t e r i o r  areas w a s :  C a l i f o r n i a  - 50%; 

B r i t i s h  Columbia - 25%; and Washington and Oregon combined - 25%. I n d i r e c t  

r e t u r n s  showed a s imilar  pa t t e rn .  Hatching y e a r  b i r d s  accounted f o r  a lmos t  

a l l  (96.7%) of t h e  r e t u r n s ,  both d i r e c t  and i n d i r e c t  (Table 14). 

R e t u r n s  f rom b i r d s  banded  i n  A l a s k a  have  been i n  t h e  i n t e r i o r  o r  on t h e  

coas t  (Figure 30). and they o r i g i n a t e d  on t h e  Tanana River o r  t h e  Yukon F l a t s .  

The s i n g l e  r e t u r n  from A l b e r t a  came from n e a r  Red Deer. 
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Table 14. Summary of re la t ive d i s t r i b u t i o n  of Shoveler  recover ies .  by age and 
sex. f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Recovered 

Banded as1 Direct I n d i r e c t  All recoveries 

BC T o t a l  %BC BC Total %BC BC T o t a l  %BC 

L, HYM 0 3  0 0 1 0 0 4 0  
L, HYF 1 4 25.5 0 1 0 1 5 20.5 
A l l  L, HY2 5 19 26.8 0 10 0 5 29 17.7 
AHYM 0 1 0 0 0  0 0 1 0 
AHYF 0 0 0  0 0 0  0 0 0  
A l l  AH+ 0 1. 0 0 0 0  0 1 0 

Tota l  b i r d s  a l l  5 20 25.5 0 10 0 5 30 17.1 
age. s e x  and 
unknown 

1,2.  Abbreviat ions and e x p l a i n a t i o n s  as i n  Table 6. 
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Figure 28. The d i s t r i b u t i o n  of d i r e c t  returns of Shovelers banded 
i n  t h e  interior of B r i t i s h  Columbia between 1951 and 
1984. 
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Figure 29. The distribution of indirect returns ,of Shovelers 
banded in the interior of British Columbia between 
1951 and 1984. 

54 



Figure 30. The d i s t r i b u t i o n  of direct r e tu rns  i n  B r i t i s h  Columbia 
of Shovelers banded i n  Alberta and A l a s k a .  
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P i n t a i l  

The r e c o v e r y  p a t t e r n s  of P i n t a i l s  banded  i n  t h e  i n t e r i o r  a r e  shown i n  

Figures  3 1  and  32,  a n d  f o r  r e t u r n s  f r o m  t h e  c o a s t a l  r e f e r e n c e  a r ea  i n  

F igu res  33 and 34. D i rec t  r e t u r n s  n o t  p l o t t e d  from t h e  i n t e r i o r  included one 

e a c h  f r o m  L o u i s i a n a ,  Mexico a n d  Panama, w h i l e  i n d i r e c t  r e t u r n s  n o t  p l o t t e d  

i n c l u d e d  one from I l l i n o i s .  one from Oklahoma and two  f rom Texas. D i r e c t  

r e t u r n s  n o t  p l o t t e d  f rom t h e  c o a s t  i n c l u d e d  o n e  f r o m  I l l i n o i s  a n d  o n e  f r o m  

L o u i s i a n a .  A d d i t i o n a l  i n d i r e c t  r e t u r n s  f rom t h e  c o a s t  i n c l u d e d  one f rom 

Arkansas. D i r e c t  and i n d i r e c t  r e t u r n s  from t h e  i n t e r i o r  have been p r i m a r i l y  

south of B r i t i s h  Columbia. w i th  C a l i f o r n i a  being t h e  most impor t an t  area f o r  

e a c h  (43.5% and  60.6%. r e s p e c t i v e l y ) .  B r i t i s h  Columbia  a c c o u n t e d  for o n l y  

8.7% and 6.1% of t h e  d i r e c t  and i n d i r e c t  r e t u r n s .  r e s p e c t i v e l y .  I n d i r e c t  

r e t u r n s  showed a s l i g h t l y  more eas tward  s h i f t  in d i s t r i b u t i o n .  Hatching y e a r  

b i r d s  predominated i n  t h e  d i r e c t  harvest .  wh i l e  both age c l a s s e s  were about 

equa l ly  r ep resen ted  i n  the  i n d i r e c t  h a r v e s t  (Table 15). 

D i rec t  r e t u r n s  from t h e  c o a s t a l  area were from w i t h i n  t h e  degree block of 

band ing  (28.6%) or w i t h i n  one d e g r e e  of t h e  b a n d i n g  l o c a t i o n  (62.9%). 

I n d i r e c t  r e t u r n s  t e n d e d  t o  be s o u t h  of t h e  b a n d i n g  d e g r e e  b l o c k  (62.5%). 

i n d i c a t i n g  on ly  moderate l e v e l s  of w i n t e r i n g - s i t e  f i d e l i t y .  H a t c h i n g  y e a r  

b i r d s  w e r e  h a r v e s t e d  more  h e a v i l y ,  b o t h  d i r e c t l y  and i n d i r e c t l y  (Table 16). 

H a t c h i n g  y e a r  males w e r e  r e t u r n e d  d i r e c t l y  s l i g h t l y  more f r e q u e n t l y  t h a n  

females. but t h e  r eve r se  w a s  t r u e  for i n d i r e c t  r e tu rns .  

P i n t a i l s  banded  o u t s i d e  B r i t i s h  Columbia ( F i g u r e s  35 and 36 )  have  been 

r e tu rned  predominately on t h e  coas t  (76.9%). Those from A l b e r t a  were from t h e  

Grande P r a i r i e  a r e a  o r  t h e  s o u t h  c e n t r a l  and  e a s t  c e n t r a l  p a r t s  of A l b e r t a .  

Birds  banded i n  Alaska came from t h e  lower  Yukon River,  t h e  Minto F l a t s  area 

and the Yukon F la t s .  One b i r d  w a s  banded nea r  t he  t i p  of t h e  Aleut ian I s l a n d s  

and encountered a s  a d i r e c t  r e t u r n  on Vancouver Is land.  
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Table 15. Summary of r e l a t i v e  d i s t r i b u t i o n  of P i n t a i l  recoveries .  by age and 
sex, f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direc t  I n d i r e c t  A l l  r e c o v e r i e s  

L. HYM 0 3  0 0 3  0 0 6 0  
L, HYF 0 5  0 0 4 0  0 9 0 

AHYM 0 4 0  0 10 0 0 14 0 
AHYF 1 5  20 1 7 14.3 2 12 16.7 
All AHY2 1 9  11.1 1 17 5.9 2 26 7.7 

All L. HY2 1 17 5.9 1 20 5 2 37 5.4 

Table 16. Summary of r e l a t i v e  d i s t r i b u t i o n  of P i n t a i l  r ecove r i e s .  by age and 
sex. f o r  b i r d s  banded on t h e  coas t  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direc t  I n d i r e c t  A l l  r e c o v e r i e s  

L. HYM 7 17 41.2 0 1 0 7 18 38.9 
L, HYF 7 14 50 3 4 75 10 18 55.6 
A l l  L,  HY2 15 32 46.9 3 5  60 18 37 48.6 
AHYM 0 2 0 0 3  0 0 5  0 
AHYF 0 2  0 0 0 0  0 2 0  
All AHY2 0 4 0  0 3  0 0 7  0 
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Figure 31. The distribution of direct returns of Pintail banded 
in the interior of British Columbia between 1951 and 
1984. 
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Figure 32. The distribution of indirect returns of Pintail banded 
in the interior of British Columbia between 1951 and 
1984. 
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Figure 33. The distribution of direct returns of Pintail banded 
on the coast of British Columbia between 1951 and 
1984. 
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Figure 34. The distribution of indirect returns of Pintail banded 
on the coast of British Columbia between 1951 and 
1984. 
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Figure 35. The distribution of direct returns in British Columbia 
of Pintail banded in Alaska. 
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Figwe 36. The distribution of direct returns in British Columbia 
of Pintail banded in Mackenzie District, Yukon and 
Alberta. 
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Wood Duck 

The r e c o v e r y  p a t t e r n s  of Wood Ducks banded  on t h e  c o a s t  and i n  t h e  

i n t e r i o r  a r e  shown i n  F i g u r e s  37 t o  40. Most d i r e c t  r e t u r n s  f r o m  b o t h  

r e fe rence  areas w e r e  ou t s ide  B r i t i s h  Columbia (62.1% and 77 .a .  r e spec t ive ly ) .  

I n d i r e c t  r e t u r n s  were predominantly from w i t h i n  B r i t i s h  Columbia f o r  c o a s t a l  

banded b i r d s  (58.1%) and were e x c l u s s i v e l y  f rom o u t s i d e  t h e  p r o v i n c e  f o r  

i n t e r i o r  banded b i r d s .  C a l i f o r n i a  a n d  Oregon were t h e  m a i n  a reas  of r e t u r n  

south of B r i t i s h  Columbia (50% of a l l  r e tu rns ) .  Hatching y e a r  b i r d s  formed a l l  

of t h e  r e t u r n  sample f o r  b i r d s  banded i n  t h e  i n t e r i o r  and m a l e s  predominated 

(Tab le  17) .  

A f t e r  ha t ch ing  y e a r  b i r d s  formed a s l i g h t l y  l a r g e r  p o r t i o n  of t h e  r e t u r n s  

f r o m  t h e  c o a s t a l  area, b o t h  d i r e c t  a n d  i n d i r e c t  (Tab le  18). Males of a l l  a g e  

classes w e r e  r e tu rned  more f r e q u e n t l y  than females. 
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Table 17 .  Summary of re la t ive  d i s t r i b u t i o n  of Wood Duck r ecove r i e s .  by age and 
sex. f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direct I n d i r e c t  A l l  r e c o v e r i e s  

L. HYM 2 5  40 0 2 0  2 7  28.6 
L. HYF 0 4 0  0 1 0 0 5  0 
A l l  L,  HY2 2 9  22.2 0 3  0 2 1 2  16.7 
AHYM 0 0 0  0 0 0  0 0 0 
AHYF 0 0 0  0 0 0  0 0 0  
A l l  AHY2 0 0 0 0 0 0  0 0 0  

Table 18. Summary of r e l a t i v e  d i s t r i b u t i o n  of Wood Duck recove r i e s ,  by age 
and sex, f o r  b i r d s  banded on t h e  coas t  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direct I n d i r e c t  All r e c o v e r i e s  

L, HYM 3 7 42.9 3 7 42.9 6 14 42.9 
L,  HYF 0 4 0  0 1 0 0 5  0 
A l l  L ,  HY2 4 14 28.6 4 10 40 8 24 33.3 
AHYM 4 8 50 4 7  57.1 8 15 53.3 
AHYF 3 7 42.9 2 6 33.3 5 13 38.5 
~ l i  A H Y ~  7 15 46.7 6 13 46.2 13  2 8  46.4 
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Figure 37. The distribution of direct returns of Wood Duck 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 38. The distribution of indirect returns of Wood Duck 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 39 .  The d i s t r i b u t i o n  of d i r e c t  returns of Wood Duck banded 
on t h e  c o a s t  of B r i t i s h  Columbia between 1951 and 
1984. 
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Figure 39. The distribution of direct returns of Wood Duck banded 
on the coast of British Columbia between 1951 and 
1984. 
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Figure 40. The distribution of indirect returns of Wood Duck 
banded on the coast of British Columbia between 1951 
and 1984. 
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The r e c o v e r y  p a t t e r n s  of  Redheads banded  

Figures  41 and  42. No b i r d s  h a v e  been banded  on 

i n  t h e  i n t e r i o r  a r e  shown i n  

t h e  c o a s t .  A d d i t i o n a l  d i r e c t  

r e t u r n s  n o t  p l o t t e d  inc luded  one from Wisconsin, 1 0  from Texas and one from 

Mexico. I n d i r e c t  r e t u r n s  n o t  p l o t t e d  i n c l u d e d  o n e  e a c h  f r o m  O n t a r i o ,  

M i n n i s o t a ,  N o r t h  Dako ta  and S o u t h  Dakota ,  two f r o m  Texas  and t h r e e  f rom 

Mexico. Most d i r e c t  r e c o v e r i e s  of b i r d s  banded  i n  t h e  i n t e r i o r  w e r e  f r o m  

B r i t i s h  Co lumbia  (59.2%), Wash ing ton  (14.1%) o r  C a l i f o r n i a  (14.1%). R e t u r n s  

i n  B r i t i s h  Columbia were predominant ly  n e a r  t h e  area i n  which t h e  b i r d s  were 

banded  (85.7%). I n d i r e c t  r e t u r n s  were f e w e r  t h a n  d i r e c t  r e t u r n s ,  and  t h e y  

were s h i f t e d  t o w a r d s  t h e  eas t .  J u s t  o v e r  h a l f  t h e  i n d i r e c t  r e t u r n s  were i n  

B r i t i s h  Co lumbia  (52.4%). H a t c h i n g  y e a r  b i r d s  w e r e  r e t u r n e d  d i r e c t l y  much 

more f r e q u e n t l y  than a f t e r  ha t ch ing  y e a r  b i r d s  (Table 19). w h i l e  t h e  reverse 

w a s  t r u e  f o r  i n d i r e c t  r e tu rns .  D i f f e r e n t i a l  r e tu rn  rates by sex were obscured 

by t h e  l a r g e  number of r e t u r n s  of unsexed ha tch ing  yea r  b i rds .  
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Table 19. Summary of re la t ive d i s t r i b u t i o n  of Redhead r ecove r i e s ,  by age  and 
sex, f o r  b i r d s  banded i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 
1951 and 1984. 

Banded as1 Direct I n d i r e c t  All recoveries 

L, HYM 2 8  25 0 1 0 2 9  22.2 
L. HYF 6 8 75 0 3  0 6 11 54.5 
A l l  L,  HY2 33 63 52.4 5 13 38.5 38 76 50  
AHYM 4 8 50 4 9 44.4 8 17 47.1 
AHYF 5 14 35.7 2 11 18.2 7 25 28 
~ l i  A H Y ~  9 22 40.9 6 20 30 15 42 35.7 

To ta l  b i r d s  a l l  42 85 49.4 11 33 33.3 53 118 44.9 
age, sex and 
unknown 

1 , 2 .  Abbrevia t ions  and e x p l a i n a t i o n s  as i n  Table  6 .  
_-______--__-___--------------------------------------------------------------- 
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Fi.giire 41, The d is t r ibu t ion  of direct returns of  Redhead handed 
i n  the inter ior  of British Columbia between 1951 and 
1984.  
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Figure  42 .  The d i s t r i b u t i o n  of i n d i r e c t  returns of Redhead banded 
i n  t h e  i n t e r i o r  of B r i t i s h  Columbia between 1951 and 
1984. 
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Canvasback 

The r e c o v e r y  p a t t e r n s  of Canvasbacks  banded  i n  i n t e r i o r  a r e  shown i n  

Figures  43 and 44. No band r e t u r n s  have been encountered from b i r d s  banded on 

t h e  coast .  Tbo a d d i t i o n a l  d i r e c t  r e t u r n s  were n o t  p l o t t e d ,  one from Maryland 

a n d  one f r o m  Texas.  D i r e c t  r e t u r n s  have  been f r o m  C a l i f o r n i a  (45.2%). 

Wash ing ton  (22.6%). and Oregon and B r i t i s h  Columbia  (16.1% e a c h ) .  B r i t i s h  

Columbia  r e t u r n s  were a l l  f rom n e a r  t h e  b a n d i n g  area. Most r e t u r n s  in t h e  

United S t a t e s  were from c o a s t a l  areas. I n d i r e c t  r e t u r n s  have only come from 

B r i t i s h  Columbia (40%) and C a l i f o r n i a  (60%). Hatching y e a r  b i r d s  predominated 

i n  both t h e  d i r e c t  and i n d i r e c t  h a r v e s t  (Table 20). 

Canvasback banded elsewhere and r e t u r n e d  i n  B r i t i s h  Columbia have come 

from Albe r t a  (1) and Alaska (17) (Figure 45). The r e t u r n  from A l b e r t a  w a s  of 

a b i r d  banded n e a r  Athabaska Lake. probably the  Peace-Athabaska d e l t a .  Those 

from Alaska came from east c e n t r a l  Alaska, nea r  Yukon F l a t s ,  Minto F l a t s  and 

t h e  T e t l i n  Lake a r e a .  Most r e c o v e r i e s  w e r e  i n  t h e  s o u t h w e s t  c o r n e r  of t h e  

province. 61.1% w i t h i n  one degree-block of Vancouver. 

7 4  



Table 20. Summary of r e l a t i v e  d i s t r i b u t i o n  of Canvasback r e c o v e r i e s ,  by age 
and sex .  f o r  b i r d s  banded i n  t h e  i n t e r i o r  of  B r i t i s h  Columbia  
between 1951 and 1984. 

Banded as1 Di rec t  I n d i r e c t  All r e c o v e r i e s  

BC T o t a l  %BC BC Tota l  %BC BC T o t a l  %BC 

L, HYM 1 5  20 0 1 0 1 6 16.7 
L. HYF 0 4 0  2 2 100 2 6 33.3 
All L. HY2 4 30 13.3 4 8 50 8 38 21.1 
AHYM 0 0 0  0 0  0 0 0 0  
AHYF 1 3 33.3 0 1 0 1 4 25 
A l l  AHY2 1 3 33.3 0 2 0  1 5 20 
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Figure 43. The distribution of direct returns of Canvasback 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 44. The distribution of indirect returns of Canvasback 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 45. The distribution of direct returns in British Columbia 
of Canvasback banded in Alberta and Alaska. 
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Lesser Scaup 

The recovery p a t t e r n s  of Lesser Scaup banded i n  t h e  i n t e r i o r  are shown i n  

Figures  46 and 47. A d d i t i o n a l  d i r e c t  r e t u r n s  f r o m  t h e  i n t e r i o r  came f r o m  

Saska tchewan  (1). I l l i n o i s  (1).  Ohio (1). M i n n i s o t a  (11, N o r t h  Dako ta  (11, 

Nebraska  (2). M i s s i s s i p p i  ( l ) ,  L o u i s i a n a  ( 3 ) .  Texas (5) a n d  Mexico (6). 

Addit ional  i n d i r e c t  r e t u r n s  came from Saskatchewan (1) , Minnesota (11, Kanasas 

(21, F lo r ida  (1). Louisiana (1) and Mexico (6). Direct r e t u r n s  of Lesser Scaup 

were s p r e a d  w i d e l y  t h r o u g h o u t  s o u t h e r n  B r i t i s h  Co lumbia  and t h e  P a c i f i c  

states. B r i t i s h  Columbia had 2 1 . a  of t h e  r e t u r n s ,  w i t h  most of those (80.3%) 

being l o c a l  re turns .  Washington and Oregon had 15.0% and 9.5% of t h e  r e t u r n s .  

r e s p e c t i v e l y .  w i t h  many of t h o s e  r e t u r n s  b e i n g  f r o m  i n t e r i o r  areas. The 

l a r g e s t  p e r c e n t a g e  of r e t u r n s  came f rom C a l i f o r n i a  (49.158). and t h e  h i g h e s t  

concen t r a t ion  of t hose  r e t u r n s  w a s  from t h e  San Francisco Bay area (44.4% of 

C a l i f o r n i a  r e t u r n s ) .  R e t u r n s  e l s e w h e r e  i n  C a l i f o r n i a  were a l s o  w i d e l y  

dispersed,  many coming from t h e  i n t e r i o r .  

I n d i r e c t  r e t u r n s  from b i r d s  banded i n  t h e  i n t e r i o r  showed a s i m i l a r  

pa t t e rn .  Returns i n  B r i t i s h  Columbia were p r i m a r i l y  l o c a l  (60%), some r e t u r n s  

from Washington and Oregon were from in l and  areas, C a l i f o r n i a  had t h e  m a j o r i t y  

of t h e  r e t u r n s  (65.1%), a n d  San F r a n c i s c o  Bay p roduced  m o s t  of t h o s e  r e t u r n s  

(55.4%). Lesser Scaup appear  t o  show cons ide rab le  f i d e l i t y  t o  both breeding 

and w i n t e r i n g  areas, and t h e i r  mig ra t ion  r o u t e  seems t o  be more i n l a n d  than 

c o a s t a l .  I n t e r e s t i n g l y ,  a l t h o u g h  L e s s e r  Scaup w i n t e r  i n  t h e  F r a s e r  R i v e r  

d e l t a  a r e a  i n  c o n s i d e r a b l e  numbers  (McKelvey e t  a l .  1985) r e l a t i v e l y  few 

r e t u r n s  of Lesser Scaup banded i n  B r i t i s h  Columbia have occurred there.  

Hatching y e a r  b i r d s  formed the  l a r g e s t  proport ion of both the  d i r e c t  and 

i n d i r e c t  h a r v e s t  of b i r d s  banded  i n  t h e  i n t e r i o r  ( T a b l e  21).  Males of b o t h  

age  g r o u p s  were a l s o  r e t u r n e d  more f r e q u e n t l y .  d i r e c t l y  and  i n d i r e c t l y ,  

a l though t h a t  may be a r e f l e c t i o n  of t h e  s t r o n g l y  male-favoured sex  r a t i o s  i n  
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Table 21. Summary of r e l a t i v e  d i s t r i b u t i o n  of Lesser Scaup r e c o v e r i e s ,  by age 
and  s e x ,  for b i r d s  banded  i n  t h e  i n t e r i o r  of B r i t i s h  Columbia  
between 1951 and 1984. 

Recovered 

Banded as1 Direct I n d i r e c t  All recweries 

L, HYM 16 63 25.4 1 21 4.8 17 84 20.2 
L, HYF 12 35 34.3 2 13 15.4 14 48 29.2 
A l l  L,  HY2 52 201 25.9 7 67 10.4 59 268 22 
AHYM 12 33 36.4 0 18 0 12 51 23.5 
AHYF 2 19 10.5 3 12 25 5 31 16.1 
A l l  AHY2 14 59 23.7 3 35 8.6 17 94 18.1 

T o t a l  b i r d s  a l l  66 260 25.4 10 102 9.8 76 362 21 
age, sex and 
unknown 

1,2. Abbreviat ions and e x p l a i n a t i o n s  as i n  Table 6. 
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Figure 46. The distribution of direct returns of Lesser Scaup 
banded in the interior of B r i t i s h  Columbia between 
1951 and 1984. 
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Figure 47. The distribution of indirect returns of Lesser Scaup 
banded in the interior of British Columbia between 
1951 and 1984. 
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Lesser Scaup (Be l l rose  1976). 

R e l a t i v e l y  few bands have been r e tu rned  from b i r d s  banded i n  t h e  c o a s t a l  

area (3  d i r e c t  and 2 i n d i r e c t ) .  Of the  d i r e c t  r e t u r n s  one w a s  l o c a l .  one w a s  

f rom t h e  i n t e r i o r  of B r i t i s h  Columbia  ( d u r i n g  t h e  f a l l  of t h e  same c a l e n d a r  

y e a r  i t  w a s  banded). and one w a s  from t h e  n o r t h e r n  C a l i f o r n i a  coast .  O f  t h e  

i n d i r e c t  r e t u r n s .  one w a s  f rom n e a r  Kamloops. and  one w a s  f rom t h e  San 

F r a n c i s c o  Bay a r e a .  A l though  t h e  s a m p l e  i s  small .  40.0% of t h e  r e t u r n s  of 

b i r d s  banded on t h e  c o a s t  were i n  t h e  i n t e r i o r  of t h e  province which seems a t  

odds w i t h  t h e  r e t u r n  p a t t e r n  of b i r d s  banded i n  B r i t i s h  Columbia. Very few of 

t h o s e  were r e c o v e r e d  i n  t h e  Vancouver  a rea  (1 of 306 d i r e c t  and i n d i r e c t  

r e t u r n s ) .  

Lesser Scaup have been r e tu rned  i n  B r i t i s h  Columbia t h a t  w e r e  banded i n  

Alberta. Yukon and Alaska (Figure 48). Returns  have been made throughout t he  

i n t e r i o r .  i nc lud ing  t h e  A t l i n  area. but  t h e  m a j o r i t y  (57.1%) have been on t h e  

coast .  and most of those from t h e  S t r a i t  of Georgia area (89.9%). Most b i r d s  

from Alaska came from t h e  Yukon F l a t s  area. 
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Figure 48. The distribution of direct returns in British Columbia 
of Lesser Scaup banded in Alberta, Yukon and Alaska. 

84 



(11 

Q) 

I 

PT 

I 

4 

Barrow's Goldeneye 

The r e c o v e r y  p a t t e r n s  of Barrow's  Goldeneye  banded  i n  t h e  i n t e r i o r  a r e  

shown i n  F i g u r e s  49 and  50. One a d d i t i o n a l  d i r e c t  f r o m  O n t a r i o  w a s  n o t  

p l o t t e d .  Ba r row ' s  Goldeneye  d i r e c t  r e t u r n s  were p r i m a r i l y  from B r i t i s h  

Columbia  (92.0%). a n d  were f r e q u e n t l y  i n  t h e  l o c a l  b a n d i n g  a r e a  (67.8% of 

r e t u r n s  i n  B r i t i s h  Columbia).  Wash ing ton  a c c o u n t e d  f o r  mos t  of t h e  o t h e r  

(5.9%) d i r e c t  re  t u r n s .  

I n d i r e c t  r e t u r n s  showed a s i m i l a r  p a t t e r n .  b u t  w i t h  a much l a r g e  

p r o p o r t i o n  of b i r d s  h a r v e s t e d  on t h e  c o a s t .  Of t h e  i n d i r e c t  r e t u r n s  91.6% 

were from w i t h i n  B r i t i s h  Columbia: 40.2% of those were from t h e  degree block 

of banding and 47.0% were from the c o a s t a l  area. C l e a r l y  Barrow's Goldeneye 

show cons ide rab le  breeding s i t e  f i d e l i t y ,  and a tendency t o  remain i n  B r i t i s h  

Columbia throughout t h e  year. 

Hatching y e a r  b i r d s  formed a much l a r g e r  p a r t  of t h e  d i r e c t  ha rves t ,  but  

con t r ibu ted  about e q u a l l y  w i t h  a d u l t  b i r d s  t o  t h e  i n d i r e c t  h a r v e s t  (Table 22). 

There was l i t t l e  d i f f e r e n c e  between t h e  r e t u r n  rates of hatching y e a r  males 

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

males formed a s m a l l  p o r t i o n  of t h e  h a r v e s t  because they do n o t  moult i n  t h e  

breeding a r e a s  and are n o t  sub jec t ed  t o  heavy l o c a l  hun t ing  p res su re  (Savard 

1987). 
* 
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Table 22. Summary of relative d i s t r i b u t i o n  of Barrow's Goldeneye r ecove r i e s ,  
by age and sex, for b i r d s  banded. i n  t h e  i n t e r i o r  of B r i t i s h  Columbia 
between 1951 and 1984. 

Banded as1 Direc t  I n d i r e c t  All r e c o v e r i e s  

BC Total %BC BC T o t a l  %BC BC T o t a l  %BC 

L. HYM 80 88 90.9 9 1 2  75 89 100 89 
L, HYF 7 1  75 94.7 16 19 84.2 87 94 92.6 
A l l  L ,  HY2 370 399 92.7 80 90 88.9 450 489 92 
AHYM 20 24 83.3 4 5  80 24 29 82.8 
AHYF 94 102 92.2 79 83 95.2 173 185 93.5 
AU A H Y ~  114 126 90.5 84  89 94.4 198 215 92.1 
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Figure 49. The distribution of direct returns of Barrow's 
Goldeneye banded in the interior of British Columbia 
between 1951 and 1984. 
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Figure 50. The distribution of indirect returns of €3arrow's 
Goldeneye banded in the interior of British Col~xnkiia 
between 1951 and 1984. 
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Bufflehead 

"he recovery patterns of Bufflehead banded i n  t h e  i n t e r i o r  are shown i n  

Figures  51 and 52. No Bufflehead have been banded i n  the  c o a s t a l  area. Direct 

r e c o v e r i e s  f rom t h e  i n t e r i o r  have  b e e n  f rom B r i t i s h  Co lumbia  (36.2%), 

Washington (40.0%) and C a l i f o r n i a  (15.2%). Most r e t u r n s  i n  B r i t i s h  Columbia  

(71.1%) w e r e  from o u t s i d e  t h e  banding degree block. I n d i r e c t  r e t u r n s  occurred 

i n  about t he  same proport ion as d i r e c t  r e t u r n s  i n  B r i t i s h  Columbia (34.0%) bu t  

r e t u r n s  i n  Wash ing ton  were l o w e r  (31.9%) and  t h o s e  i n  C a l i f o r n i a  h i g h e r  

(23.4%), i n d i c a t i n g  a s l i g h t l y  more southern d i s t r i b u t i o n .  

H a t c h i n g  y e a r  b i r d s  w e r e  r e t u r n e d  much more f r e q u e n t l y  i n  t h e  d i r e c t  

h a r v e s t ;  t h e r e  w a s  l i t t l e  d i s c e r n i b l e  d i f f e r e n t i a l  m o r t a l i t y  by sex e i t h e r  

d i r e c t l y  or  i n d i r e c t l y  (Table 23). I n  t h e  t o t a l  ha rves t  females were s l i g h t l y  

mor e vulnerable .  

B u f f l e h e a d  h a v e  been  r e t u r n e d  i n  B r i t i s h  Columbia  t h a t  were banded  i n  

Albe r t a  and i n  Alaska (Figures  53 and 54). Most r e t u r n s  w e r e  c o a s t a l  (81.0%). 

Birds  banded i n  A l b e r t a  have come from t h e  Grande Pra i r ie  area and from n e a r  

Cold Lake. Birds  banded i n  Alaska have come from t h e  Yukon F l a t s  and from t h e  

Tanana River  va l l ey .  
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Tab 1 23. Summary of r e l a t i v e  d i s t r i b u t i o n  of Bufflehead r e c o v e r i e s ,  by age 
and  sex, f o r  b i r d s  banded  i n  t h e  i n t e r i o r  o f  B r i t i s h  Columbia  
between 1951 and 1984. 

Banded as1 Direc t  I n d i r e c t  All r e c o v e r i e s  

BC T o t a l  %BC BC T o t a l  %BC BC T o t a l  %BC 

L, HYM 5 21  23.8 1 3 33.3 6 24 25 
L, HYF 8 19 42.1 1 8 12.5 9 27 33.3 
A l l  L, HY2 26 75 34.7 5 23 21.7 31 98 31.6 
AHYM 3 6 50 4 6 66.7 7 12  58.3 
AHYF 4 17 23.5 6 17 35.3 10 34 29.4 
All AHY2 7 23 30.4 10 23 43.5 1 7  46 37 

To ta l  b i r d s  a l l  33 98 33.7 15 46 32.6 48 144 33.3 
age, s ex  and 
unknown 

1 ,2 .  Abbreviat ions and e x p l a i n a t i o n s  as i n  Table 6. 
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Figure 52. The distribution of indirect returns of Bufflehead 
banded in the interior of British Columbia between 
1951 and 1984. 
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Figure 53. The distribution of direct returns in British Columbia 
of Bufflehead banded in Alberta. 
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Figure 54. The distribution of direct returns in British Columbia 
of Bufflehead banded in Alaska. 
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Canada Geese 

The g e o g r a p h i c  p a t t e r n  of b o t h  d i r e c t  and i n d i r e c t  r e t u r n s  of g e e s e  

banded  i n  v a r i o u s  p a r t s  o f  B r i t i s h  Columbia  a r e  shown i n  F i g u r e s  55-63. 

A d d i t i o n a l  r e t u r n s  n o t  p l o t t e d  i n c l u d e d ,  f o r  g e e s e  banded i n  100  Mile House 

one from t h e  Northwest T e r r i t o r i e s ;  f o r  geese banded i n  t h e  Okanagan. one each  

from Wyoming and Nebraska. two from Saskatchewan and t h r e e  from Colorado; and 

f o r  g e e s e  banded i n  Vancouver  one  f r o m  Colorado.  La rge  g e e s e  banded  n e a r  

Vanderhoof were r e t u r n e d  l o c a l l y  (16%). on t h e  c o a s t  of B r i t i s h  Columbia.  

Washington  a n d  Oregon (32%). or i n  t h e  Columbia b a s i n  (52%) ( F i g u r e  55). No 

geese were r e tu rned  n o r t h  of t h e  banding loca t ion .  

Geese banded i n  the Ch i l co t in  (Figure 56) were r e t u r n e d  l o c a l l y  (36%). i n  

t h e  Vancouver  a r ea  (30%). i n  Wash ing ton  (18%). or i n  Oregon (10%). Most 

Washington r e t u r n s  (74%) were from t h e  Okanogan Valley. However no r e t u r n s  

have been recorded i n  t h e  Okanagan Valley of B r i t i s h  Columbia. Approximately 

4% of t h e  r e t u r n s  were from the  F o r t  St. John-Grande Pra i r ie  area, which may 

i n d i c a t e  a molt  mig ra t ion  t o  no r thwes te rn  Alberta. 

Geese banded i n  t h e  100 Mile House area showed q u i t e  a d i f f e r e n t  p a t t e r n  

of r e c o v e r i e s  t h a n  t h o s e  f rom t h e  C h i l c o t i n  (Figure 57). Approximately t h e  

same p r o p o r t i o n  were l o c a l  r e t u r n s  (23%), a l a r g e r  p r o p o r t i o n  were f r o m  

Wash ing ton  ( 2 4 % ) ,  few c o a s t a l  r e t u r n s  were o b t a i n e d ,  and t h e  l a r g e s t  

proport ion w a s  from southern Oregon and no r the rn  C a l i f o r n i a  (44%).  mere w a s  

a l s o  a northward and eastward component t o  t h e  r e t u r n  pa t t e rn .  

R e t u r n s  of g e e s e  banded i n  t h e  Kamloops a r e a  have been t o o  f ew t o  

i n d i c a t e  much about mig ra t ion  p a t t e r n s  (Figure 58). A l a r g e r  banding e f f o r t  

i n  t h e  Kamloops a r e a  seems w a r r a n t e d  g i v e n  t h e  c u r r e n t  d e n s i t y  of g e e s e  i n  

t h a t  area (personal  obse rva t ion  and E. Hennan. pers. comm.). 

Recoveries from geese banded i n  the  Okanagan (Figure 59) have been from 

t h e  l o c a l  a r e a  (38%), from Wash ing ton  (30%), m o s t l y  i n  t h e  Okanogan V a l l e y .  
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(66% of Washington r e t u r n s ) ,  and from Alberta (11%). Lesser numbers have been 

r e t u r n e d  f r o m  c e n t r a l  Oregon (5%) a n d  n o r t h e r n  C a l i f o r n i a  (5%). B i r d s  f r o m  

t h e  Okanagan have t h e  most c l e a r l y  de f ined  southward and e a s t w a r d  p a t t e r n  of 

recoveries of all geese banded i n  B r i t i s h  Columbia. The e a s t w a r d  movement i s  

probably a result of a molt  mig ra t ion  t o  t h e  n o r t h  w i t h  an eas tward  s h i f t  on 

t h e  r e t u r n  south. 

Too few b i r d s  have  been  banded  i n  t h e  West K o o t e n a y s  t o  i n d i c a t e  much 

about mig ra t ion  p a t t e r n s  of t h a t  populat ion (Figure 60). The one r e t u r n  from 

southern Alberta is i n t e r e s t i n g  because i t  f i t s  t h e  p a t t e r n  of mig ra t ion  seen 

i n  b i r d s  from t h e  Okanagan. 

Geese banded  i n  t h e  E a s t  Koo tenays  have  b e e n  r e t u r n e d  p r i m a r i l y  i n  t h e  

Columbia  b a s i n  of e a s t e r n  Washington  (60%) ( F i g u r e  61). Most r e t u r n s  (85%) 

were s o u t h  of t h e  l o c a l  area,  p e r h a p s  i n d i c a t i n g  an  u n d e r - u t i l i z e d  l o c a l  

resource.  

Most geese banded i n  t h e  Vancouver area have been r e t u r n e d  l o c a l l y  (92%) 

(Figure 62). '.kat r e f l e c t s  t he  seden ta ry  n a t u r e  of t h a t  r e c e n t l y  introduced 

population, and a l s o  i n d i c a t e s  i t s  importance t o  l o c a l  hunters.  Areas south 

of Vancouver ,  i n  Wash ing ton  a n d  Oregon, h a v e  a l s o  b e n e f i t e d  f rom t h a t  

po pul a t i  on. 

Geese banded on n o r t h e r n  Vancouver I s l a n d  have a l s o  been r e t u r n e d  most 

h e a v i l y  i n  t h e  l o c a l  a r e a  (50%) (Figure 63). mat populat ion i s  also a r e c e n t  

i n t r o d u c t i o n ,  i n  t h e  Nimpkish  V a l l e y  area, and a l s o  a p p e a r s  t o  be q u i t e  

se den t a r y  . 
S m a l l  Canada Geese were a p p a r e n t l y  f rom t h e  p o p u l a t i o n  n e s t i n g  on t h e  

A l a s k a  t u n d r a ,  p r i m a r i l y  T a v e r n e r ' s  Canada Geese ( B e l l r o s e  197 6 ) .  Most 

r e c o v e r i e s  came from e a s t e r n  Washington, i n  t h e  Columbia bas in  (Figure 6 4 ) .  o r  

from Alaska (8 r e tu rns ) .  
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Figure 55. Recoveries of large Canada Geese banded near 
Vanderhoof between 1951 and 1985. 
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Figure 56. Recoveries of large Canada Geese banded in the 
Chilcotin between 1951 and 1985. 
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Figure 57. Recoveries of large Canada Geese b n d e d  near 100 Mile 
House between 1951 and 1985. 
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Figure 58. Recoveries of large Canada Geese banded near Kamloops 
between 1951 and 1985. 
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Figure 59. Recoveries of large Canada Geese banded i n  the 
Okanagari between 1951 and 1985. 
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Figure 60. Recoveries of la rge  Canada Geese banded i n  t he  West 
Kootenays between 1951 and 1985. 

102 



Figure 61. Recoveries of  larye Canada Geese banded i n  t h e  East 
Kootenays between 1951 and 1985. 
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Figure 62. Recoveries of large Canada Geese banded near Vancouver 
between 1951 and 1985. 
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Figure 63. Recoveries of large Canada Geese banded on northern 
Vancouver Island between 1951 and 1985. 
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Figure 6 4 .  Recoveries of small Canada Geese banded near 
Vanderhoof between 1351 and 1385. 
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The sample of waterfowl banded i n  B r i t i s h  Columbia i s  s m a l l  and t h e  t o t a l  

numbers r e tu rned  correspondingly smaller. I n  a d d i t i o n  n o  major banding e f f o r t  

has  occurred f o r  about 20 years.  The most obvious conclusion t o  be drawn is  

t h a t  more banding i s  required.  Such an e f f o r t  would have several o b j e c t i v e s :  

(1) d e t e r m i n e  if t h e  band r e t u r n  d i s t r i b u t i o n  r e p o r t e d  h e r e  h a s  changed  

a p p r e c i a b l y  w i t h i n  t h e  P a c i f i c  Flyway; (2)  p r o v i d e  a n  e s t ima te  of h a r v e s t  

i n d e p e n d e n t  of t h e  N a t i o n a l  H a r v e s t  Survey;  (3 )  i f  t h e  s a m p l e  w e r e  l a r g e  

enough, provide a s ses smen t s  of p r o d u c t i v i t y  and s u r v i v a l  rates of p r o v i n c i a l  

popu la t ions  . 
Some o t h e r  t e n t a t i v e  conclusions about popu la t ions  of waterfow 1 hunted i n  

B r i t i s h  Columbia can a l s o  be made. These are: 

1. L o c a l l y  p roduced  M a l l a r d s  a r e  b e i n g  h a r v e s t e d  p r i m a r i l y  by h u n t e r s  i n  

B r i t i s h  Columbia and Washington. H u n t e r s  i n  s o u t h e r n  B r i t i s h  Columbia  

are being supplemented by b i r d s  from Albe r t a  and Mackenzie D i s t r i c t .  and 

t h o s e  on t h e  c o a s t  a n d  i n  t h e  s o u t h w e s t  by b i r d s  f r o m  Yukon a n d  Alaska.  

Mallards found on t h e  c o a s t  a re  w i n t e r i n g  b i r d s ,  r a t h e r  than migrants .  

2. L o c a l l y  p roduced  Wigeon a r e  h a r v e s t e d  p r i m a r i l y  s o u t h  o f  B r i t i s h  

Columbia.  Most b i r d s  t a k e n  i n  B r i t i s h  Co lumbia  a r e  f rom A l b e r t a  - 

h a r v e s t e d  i n  s o u t h e r n  B r i t i s h  Columbia ;  f r o m  Mackenzie  a n d  Yukon - 

harves t ed  i n  t h e  southwest;  and from Alaska - harves t ed  throughout t h e  

i n t e r i o r  and along the  coast. Wigeon found on the  c o a s t  remain t o  w i n t e r  

r a t h e r  than moving f a r t h e r  south.  

3 .  B r i t i s h  Columbia Green-winged T e a l  are n o t  ha rves t ed  l o c a l l y .  but  r a t h e r  

i n  Washington and Cal i fornia .  Teal s h o t  i n  the s o u t h  and southwest  have 

d 

come from Yukon and Alaska, and b i r d s  encountered on t h e  c o a s t  tend t o  be 

mig ran t s  r a t h e r  than overwinter ing birds .  

4. Blue-winged T e a l  a r e  s h o t  p r i m a r i l y  i n  t h e  l o c a l  a rea  i n  B r i t i s h  
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Columbia. and t h e r e  does n o t  seem t o  be any supplemental  source of t hese  

b i r d s  o u t s i d e  the province. 

5 .  L o c a l l y  p roduced  S h o v e l e r s  a re  t a k e n  t o  a c e r t a i n  e x t e n t  i n  B r i t i s h  

Columbia  b u t  t h e  b u l k  of t h e  h a r v e s t  o c c u r s  i n  C a l i f o r n i a .  Some b i r d s  

taken i n  t h e  i n t e r i o r  and on t h e  c o a s t  are from Alberta and Alaska. 

6. Local ly  produced P i n t a i l s  are n o t  g e n e r a l l y  a v a i l a b l e  t o  l o c a l  h u n t e r s  

b u t  a re  h a r v e s t e d  p r i m a r i l y  i n  C a l i f o r n i a .  Those t a k e n  i n  B r i t i s h  

Columbia  a re  f r o m  A l b e r t a .  Mackenzie  a n d  Yukon - h a r v e s t e d  i n  t h e  

i n t e r i o r  and t h e  southwest;  and from Alaska - harves t ed  i n  t h e  southwest 

and on the coast .  Most b i r d s  found on the  c o a s t  are w i n t e r  r e s i d e n t s .  

7 .  Redheads a r e  h a r v e s t e d  l o c a l l y  and  t h e r e  i s  n o  s u p p l e m e n t a t i o n  by 

popu la t ions  from o u t s i d e  B r i t i s h  Columbia. 

8. L o c a l l y  p roduced  Canvasbacks  a r e  h a r v e s t e d  m o s t l y  s o u t h  of B r i t i s h  

Columbia. "hose t a k e n  i n  B r i t i s h  Columbia  h a v e  come p r i m a r i l y  f r o m  

Alaska. 

9. Lesser Scaup are ha rves t ed  more o r  less uniformly throughout t h e  P a c i f i c  

Flyway. Local k i l l  is  supplemented by b i r d s  from Alaska. 

10. Local ly  produced Barrow's Goldeneye are sub jec t ed  t o  a very heavy l o c a l  

ha rves t .  A l l  t he  b i r d s  found on t h e  B r i t i s h  Columbia c o a s t  seem t o  have 

come f rom t h e  i n t e r i o r  of t h e  p r o v i n c e ,  and t h e r e  i s  n o  movement i n t o  

B r i t i s h  Columbia of b i r d s  banded elsewhere.  

11. The h a r v e s t  of Bufflehead produced i n  B r i t i s h  Columbia is  w e l l  d i spe r sed  

A d d i t i o n a l  b i r d s  a r e  a v a i l a b l e  on t h e  t h r o u g h o u t  t h e  P a c i f i c  Flyway. 

c o a s t  and i n  t h e  southwest from popu la t ions  i n  A l b e r t a  and Alaska. 

12. Recovery  p a t t e r n s  of Canada Geese banded i n  B r i t i s h  Columbia  seem t o  

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

southern p a r t  of the province. B i r d s  from Vanderhoof. 100 Mile House and 

t h e  Okanagen seem t o  f l y  s o u t h e a s t  and sou th  through t h e  Okanagan va l l ey .  

I 
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13. 

14. 

15. 

16. 

Geese 

whi l e  

Geese 

coming from Vanderhoof are n o t  providing ve ry  much l o c a l  ha rves t ,  

those from 100 Mile House and t h e  Okanagan are. 

f r o m  t h e  C h i l c o t i n  t e n d  t o  f l y  o n t o  t h e  c o a s t  n e a r  t h e  Lower  

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

Vancouver. 

The i n t r o d u c e d  g e e s e  a t  Vancouver  and on n o r t h e r n  Vancouver  I s l a n d  a r e  

providing a lmos t  e x c l u s i v e l y  for l o c a l  ha rves t ,  and are e s s e n t i a l l y  non- 

migratory.  

Areas f o r  w h i c h  l i t t l e  or n o  i n f o r m a t i o n  i s  a v a i l a b l e ,  s u c h  as  t h e  

Kamloops a r e a ,  t h e  Kootenays,  a n d  a l l  of t h e  n o r t h e r n  p a r t  of t h e  

p r o v i n c e ,  w a r r a n t  a b a n d i n g  e f f o r t  soon. The m a i n l a n d  c o a s t  and  t h e  

Queen C h a r l o t t e  I s l a n d s  should a l s o  be included. The c o n t i n e n t a l  d e c l i n e  

in ducks and t h e  general  i n c r e a s e  i n  geese (except c o a s t a l  Alaskan geese) 

may r e s u l t  i n  more hun t ing  p res su re  on B r i t i s h  Columbia populations.  
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Appendix I.  Numbers of  t h e  m a j o r  s p e c i e s  of ducks  banded  i n  B r i t i s h  Columbia  
between 1951 and 1984. 

Species  and Location ( I / C )  1 Year 

MALL2 MI GWTE BLWT SHOV PINT 
I C I C I C I C I  C I  C 

1951 
52 
53 
54 
55 
56 
57 
58 
59 

1960 
61 
62 
63 
64 
65 
66 
67 
68 
69 

197 0 
71 
72 
73 
74 
75 
76 
77 
78 
79 

19 80 

82 
83 
84 

a i  

Tc :. 1 

101 42 
153 1 
2 1 

2 
1 12 

177 1 
259 65 
221 59 

6 90 

29 

58 

118 106 
27 5 
460 17 

119 94 
492 

158 147 
58 
47 1 
776 
41 4 
17 

76 
97 

25 

37 

17 

25 11883 

25 1 

118 

2523 4313 

153 
183 
23 
81 
42 

225 
3 03 3 
224 2 

119 

17 

3 2 
102 
65 
14 164 

4 
18 

7 10 
2 

41 4 
46 5 

6 
2 
3 

3 

14551 1204 

51 
60 
16 

41 
116 
150 

1 

5 

17 
87 
34 

23 

6 

15 

1 

6 29 

1 

37 
2 

34 

9 
12 
2 
2 
12 

14 

125 

49 
20 
15 
6 
1 

99 
657 
915 

8 

6 
19 
120 
9 

67 

11 

1 

2003 

10 26 
31 

1 
20 5 

5 
1 

26 74 
54 99 
60 77 

2 

27 6 4% 
256 

2 40 

4 2  2 4  

7 
19 10 

1 

1 
1 

1 3 
21 

7 
18 

56 201 21 693 

1 

5 

2 

13 
10 
3 

200 
13 
135 

3 
1 

97 

483 

I = I n t e r i o r ;  C = Coast 3 1149 were exper imenta l ly  r e l o c a t e d  

$;le(..: s codes a r e :  
EALL=Mallard NOSH= Shoveler 
Ab"=Wigeon NOPI=Pin t a il LESC=Le s se r Scaup 
GWTEZGreen-winged T e a l  REDH=Re dhead BAGO=Barrcw ' s Go1 deneye 
-'z'.i 'JkFlue-w i n  ge d Te a1 CANV=Canvas back BUFF=Buf f l ehead  
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Appendix I. (continued) 

Species and Location (I/C) 1 Year 

REDH CANV Jxsc BAGE BUFF 
I C I  C I C I C I  C 

1951 
52 
53 
5 4  
55 
56 
57 
5 8  
59 

1960 
6 1  
62 
63 
64 
65 
66 
67 
6 8  
69 

1970 
7 1  
72 
73 
7 4  
75 
76 
77 
7 8  
79 

1980 
81 
82 
83 
84 

Total 

109 16 
119 36 

41 3 
2 1  3 

9 

110 15 
124 37 

6 8  47 

20 7 
133 

2 

1 

2 
1 

759 164 1 

714 2 
602 1 
3 03 
23 3 
77 
1 

117 
3 07 
13 0 
33 

5 8  
4 

96 
2 52 

3 
2 

63 

1 
119 

2575 339 

1201 
13 24 
519 
25 9 
280 

46 
675 
942 
56 8 
50 

3 

26 2 

11 

21 

64 
5 8  

100 

63 83 

3 25 
321 1 
82 
5 4  

114 

87 
2 1  1 
13 1 

20 
15 
17 

5 

2 
30 

2 

1 

1 
4 

89 
13 0 
128 

1763 7 

1 1 3  



Appendix  11. Minor s p e c i e s  of w a t e r f o w l  banded  i n  B r i t i s h  Columbia  be tween  
1951 and 1984. 

Because  s o  few b i r d s  i n  t h i s  c a t e g o r y  have  been  banded  and r e c o v e r e d  

p l o t t i n g  r e t u r n  d i s t r i b u t i o n  on maps w a s  n o t  w a r r a n t e d .  I n s t e a d  t h e  

in fo rma t ion  i s  presented i n  t a b u l a r  form, showing t h e  number and l o c a t i o n s  of 

band ing  ( T a b l e  11-1) a n d  r e c o v e r y  ( T a b l e  11-2). T a b l e  11-3 s u m m a r i z e s  t h e  

r e t u r n  rates i n  t h e  two major banding areas, t h e  i n t e r i o r  and t h e  coast .  and 

Table 11-4 shows recovery in fo rma t ion  by species .  

Specie s Number Banded Lo ca t ion  s 

E 

ri 

Common Merganser 21 Big Qualicum River area 

Red-breas t e d  M e  rgan se r 1 Southern Vancouver I s l a n d  

Hooded Merganser 

Cinnamon T e a l  

Greater Scaup 

Ring-necked Duck 

Common Goldeneye 

Oldsquaw 

Harlequin Duck 

2 Kamloops a r e a  

79  45% n e a r  Vancouver; Ft. St. John and 

33 Al l  c o a s t a l .  most i n  Ladner area 
K a m l  o o p s 

Most i n  Cariboo area 58 

24 70 Mile area and East  Kootenays 

3 Near Vancouver 

6 Near V i c t o r i a  

White-winged Sco te r  65 Most i n  t h e  Cariboo area 

Surf Sco te r  1 Near V i c t o r i a  

Ruddy Duck 104 Cariboo area 

Tot a1 3 97 

1 1 4  



T a b l e  11-2. Number of r e c o v e r i e s  of t h e  m i n o r  s p e c i e s  of d u c k s  banded  i n  
B r i t i s h  Columbia from 1951 t o  1984, by banding loca t ion .  

Species  
Area' 

1 2 3 4 5 6 7 8 9 

Red-breas t ed Merganser - - - - - - - - - 

- - - - - - 1 Hooded Merganser - - 

- 2 - - 3 2 Ring-necked Duck - - - 

- 1 - - - - 2 Common Goldeneye - - 

- 4 - - - - - 1 White-winged Sco te r  - 

- - - - - 2 4 1 Ruddy Duck - 

7 5 - - 2 4 8 2 Total b i r d s  recovered - 

1 1 Ft .  S t .  John 
2 W i l l i a m s  Lake 
3 70 Mile House 

4 Kamloops 
5 Okanagan 
6 Creston 

7 E a s t  Kootenays 
8 R e s t  of t h e  province 

9 Coast 

IL 

m 

I 

1 1 5  



d 

Tab le  11-3. Band r e t u r n  r a t e s  f o r  t h e  m i n o r  s p e c i e s  of d u c k s  banded  i n  t h e  
i n t e r i o r  and on the  coas t  of B r i t i s h  Columbia between 1951 and 
1984. 

.............................................................................. 

Locat ion and Return Rate 

I n t e r i o r  Coast 

- 21  0 0 Common Merganser - - 

d 

Red-breasted - - - 
Me rgan se r 

1 0 0 

- - - Hooded Merganser 2 1 50.0 

Cinnamon Teal 22 0 0 57 5 8.8 

- 33 1 3 .O Greater Scaup - - 
x 

d 

1 

- - - Ring-necked Duck 5 8  7 12.1 

Common Goldeneye 20 2 10.0 4 0 0 

3 0 0 01 dsquaw - - - 

6 0 0 Harlequin Duck - - - 

Whit e-w i n  ge d 64  5 7 .8  
Sco te r  

1 0 0 

1 0 0 Surf Sco te r  - - - 

- - - Ruddy Duck 104 7 6.7 

Total 27 0 22 8.1 127 6 4.7 

1 1 6  



Species Banding Information 

ban ding ban ding recovery s t a t u s  re cove ry 
d a t e  l o c a t i o n  l o c a t i o n  type 

Hooded Merganser J u l y  1959 505 1201 490 1192 3 00 d i r e c t  

Cinnamon Teal Aug 1968 491 1163 370 1205 3 00 d i r e c t  
Aug 1968 491 1163 364 1214 3 00 i n d i r e c t  
Aug 1968 491 1163 370 1205 300 i n  d i r e  c t 
J u l y  1973 490 1230 430 1241 40 0 d i r e c t  
J u l y  1973 490 1230 390 1220 40 0 i n  d i r e  c t 

Greater Scaup A p r i l  1973 491 1230 491 1230 3 00 i n d i r e c t  

Ring-necked J u l y  1951 514 1212 488 1208 300 i n  d i r e c t  
Duck Aug 1951 501  1191 504 1103 3 00 d i r e c t  

Aug 1951 501 1191 501  1191 3 00 d i r e c t  
Aug 1952 500 1202 380 1221 3 00 d i r e c t  
Aug 1952 521 1215 435 1230 3 00 d i r e c t  
J u l y  1954 515 1220 390 1225 3 00 i n d i r e c t  
Aug 1967 515 1220 520 1220 3 00 d i r e c t  

Common Goldeneye Aug 1951 503 1201 502 1202 3 00 d i r e c t  
J u l y  1971 503 1200 502 1200 3 00 d i r e c t  

Whit e-w i n  ge d Aug 1951 514 1211 513 1210 3 00 d i r e c t  
Sco te r  Aug 1952 514 1211 451 1235 3 00 d i r e c t  

Aug 1954 521  1215 411 1240 3 00 i n d i  rec t 
Aug 1954 503 1205 503 1205 3 00 d i r e c t  
Aug 1958 521  1215 480 1230 3 00 d i r e c t  

Ruddy Duck J u l y  1951 515 1220 421 1214 300 i n  d i r e c t  
Aug 1952 515 1220 520 1221 3 00 d i r e c t  
Aug 1952 520 1221 382 1221 300 unknown 
J u l y  1953 515 1220 373 1221 3 00 i n d i r e c t  
J u l y  1953 515 1220 520 1220 3 00 i n  d i r e  c t 
Aug 1955 520 1220 454 1233 3 00 i n d i r e c t  
J u l y  1959 505 1201 373 1221 300 i n d i r e c t  

1 1 7  
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