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Abstract:
During the summers of 1967 and 1968, 273 flightless seven and eight week-old Canada geese (Branta
canadensis maxima) were transplanted about 100 miles from their natal lakes near Brooks, to release
sites northeast of Hanna, Alberta. All transplants received leg bands and colored neck collars for field
identification. Observations of transplant behavior were calibrated to the nearest minute for quantitative
analysis. Preflight mortality was determined from gosling counts made during the behavioral
observations. Postflight locations, identity, and behavior of transplants were recorded. The mortality of
goslings was negligible during the transplant operations. A preflight mortality of 4 percent was
recorded. Feeding was the major daily preflight activity of transplants, and occurred most intensively at
sunrise and sunset. Resident geese were dominant over transplants. Nonbreeding resident geese were
more tolerant to transplants than were breeding pairs. The postflight movements of transplants from
release sites occupied by residents were localized and as a unit under the leadership of the resident
birds. Transplants on release sites unoccupied by resident geese dispersed from these lakes in small
groups immediately after attaining flight. From 68 males and 68 females transplanted in 1967, 13
homing yearlings were recorded in the spring of 1968. All of the homing transplants were females.
This represented a calculated 43 percent theoretical homing rate for yearling female Canada geese.
Eighty-five percent of these females were initially sighted on or within one mile of their release sites.
Eighty-five percent of the 13 homing females formed pair associations with unmarked ganders. The
pair bonds involving some of the yearling females appeared to become unstable just prior to the
summer molt migration. No yearling transplants were present on the study area after May 31. On
August 23, 1968 one of the yearling females returned to its 1967 release site following a summer molt
migration. Conclusions and management recommendations were presented. 
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ABSTRACT

D uring  th e  summers o f  1967 and  1968, 273 f l i g h t l e s s  sev en  and  e ig h t  
w eek -o ld  Canada g e e se  ( B ra n ta  c a n a d e n s is  maxima) w ere t r a n s p l a n t e d  ab o u t 
100 m ile s  from  t h e i r  n a t a l  la k e s  n e a r  B rooks, t o  r e l e a s e  s i t e s  n o r th e a s t  
o f  Hanna, A lb e r ta .  A l l  t r a n s p l a n t s  r e c e iv e d  le g  bands and  c o lo re d  neck  
c o l l a r s  f o r  f i e l d  i d e n t i f i c a t i o n .  O b se rv a tio n s  o f  t r a n s p l a n t  b e h a v io r  
w ere c a l i b r a t e d  t o  t h e  n e a r e s t  m in u te  f o r  q u a n t i t a t i v e  a n a l y s i s .  P re ­
f l i g h t  m o r t a l i ty  was d e te rm in e d  from  g o s l in g  c o u n ts  made d u r in g  th e  
b e h a v io ra l  o b s e r v a t io n s .  P o s t f l i g h t  lo c a t io n s ,  i d e n t i t y ,  and  b e h a v io r  
o f  t r a n s p l a n t s  w ere re c o rd e d .  The m o r t a l i t y  o f  g o s l in g s  was n e g l ig ib l e  
d u r in g  th e  t r a n s p l a n t  o p e r a t io n s .  A p r e f l i g h t  m o r t a l i t y  o f  4 p e r c e n t  was 
r e c o rd e d .  F eed in g  was th e  m a jo r d a i ly  p r e f l i g h t  a c t i v i t y  o f  t r a n s p l a n t s ,  
and o c c u rre d  m ost in t e n s iv e l y  a t  s u n r is e  and  s u n s e t .  R e s id e n t g e e se  w ere 
dom inant o v e r t r a n s p l a n t s .  N onbreed ing  r e s id e n t  g e e se  w ere more t o l e r a n t  
t o  t r a n s p l a n t s  th a n  w ere b re e d in g  p a i r s .  The p o s t f l i g h t  movements o f  
t r a n s p l a n t s  from  r e l e a s e  s i t e s  o c c u p ie d  by r e s i d e n t s  w ere l o c a l i z e d  and 
a s  a  u n i t  u n d e r th e  l e a d e r s h ip  o f  t h e  r e s i d e n t  b i r d s .  T ra n s p la n ts  on 
r e l e a s e  s i t e s  u n o ccu p ied  by r e s id e n t  g e e se  d is p e r s e d  from  th e s e  la k e s  i n  
sm a ll g ro u p s  im m ed ia te ly  a f t e r  a t t a i n i n g  f l i g h t .  From 68 m ales and  68 
fem ales  t r a n s p l a n t e d  i n  1967, 13 homing y e a r l in g s  w ere re c o rd e d  i n  th e  
s p r in g  o f  1968. A l l  o f  t h e  homing t r a n s p l a n t s  w ere fe m a le s .  T h is  
r e p r e s e n te d  a  c a l c u la te d  43 p e rc e n t  t h e o r e t i c a l  homing r a t e  f o r  y e a r l in g  
fem a le  Canada g e e s e .  E ig h ty - f iv e  p e r c e n t  o f  th e s e  fe m a le s  w ere i n i t i a l l y  
s ig h te d  on o r  w i th in  one m ile  o f  t h e i r  r e l e a s e  s i t e s .  E ig h ty - f iv e  
p e r c e n t  o f  th e  13 homing fe m a le s  form ed p a i r  a s s o c ia t io n s  w ith  unm arked 
g a n d e rs .  The p a i r  bonds in v o lv in g  some o f  th e  y e a r l in g  fe m a le s  ap p e a re d  
t o  become u n s ta b le  j u s t  p r i o r  t o  th e  summer m o lt m ig r a t io n .  No y e a r l in g  
t r a n s p l a n t s  w ere p r e s e n t  on th e  s tu d y  a r e a  a f t e r  May 31 . On A ugust 23 , 
1968 one o f  t h e  y e a r l in g  fe m a le s  r e tu r n e d  t o  i t s  1967 r e l e a s e  s i t e  
fo llo w in g  a  summer m o lt m ig ra t io n .  C o n c lu s io n s  and  management recommenda­
t i o n s  w ere p r e s e n te d .



INTRODUCTION

The n a t u r a l  d i s p e r s io n  o f  l a r g e  Canada g e e se  ( B ra n ta  c a n a d e n s is  

maxima) th ro u g h o u t t h e i r  o r i g i n a l  b re e d in g  ra n g e , a s  in d ic a te d  by Hanson 

( 1965) ,  can  b e s t  be d e s c r ib e d  a s  s low  even  u n d e r optimum h a b i t a t  c o n d i t io n s .  

T h is  la c k  o f  p io n e e r in g  may be due t o  c e r t a i n  p h y s io lo g ic a l  and  b e h a v io ra l  

c h a r a c t e r i s t i c s .  Mayr (1942) s t a t e d  t h a t  s t ro n g  in t r a f a m i ly  bonds p la y e d  

a n  im p o r ta n t r o l e  i n  th e  s u b s p e c ia t io n  o f  Canada g e e se  o v e r  a r e a s  where 

g e o g ra p h ic  b a r r i e r s  w ere la c k in g .  W ith r e f e r e n c e  t o  g e e se  i n  g e n e r a l ,  

J o h n sg a rd  ( 1965) a t t r i b u t e d  slow  in c re a s e  i n  numbers and  la c k  o f  gene 

m ix ing  t o  a  d e la y e d  m a tu ra t io n  and  perm anency o f  p a i r  bonds r e s p e c t iv e l y .  

Sherwood ( 1967) co n firm ed  th e  fo rm a tio n  o f  b o th  p a i r  and  in t r a f a m i ly  

b o n d s . He a l s o  fo u n d  a la c k  o f  d i s p e r s io n  from  th e  n a t a l  a r e a  p a r t i c u ­

l a r l y  by  fe m a le s .

Due t o  th e  im p o rtan ce  o f  Canada g e e se  f o r  t h e i r  e s t h e t i c  and  s p o r t in g  

q u a l i t i e s ,  b i o l o g i s t s  have a t te m p te d  t o  in c r e a s e  th e  p ro d u c t iv e  e f f i c i e n c y  

o f  e x i s t i n g  h a b i t a t  w i th in  t h e i r  b re e d in g  ra n g e .  W orkers o f  v a r io u s  

w i l d l i f e  a g e n c ie s  have a t te m p te d  t o  a r t i f i c i a l l y  e s t a b l i s h  l o c a l  b re e d in g  

p o p u la t io n s  by  u s in g  c a p t iv e  f lo c k s  o r  by  t r a n s p o r t i n g  and  r e le a s in g  

ju v e n i l e s .  T hese a t te m p ts  have p ro d u ced  v a r i a b l e  r e s u l t s .  P h i l l i p s 1 

( 1928) summary o f  e f f o r t s  t o  t r a n s p l a n t  w ild  b i r d s  i n  N orth  A m erica gave 

no m en tio n  o f  s u c c e s s  w ith  Canada g e e s e .  From s p a r s e  o b s e rv a t io n s  o f  

le g  banded  b i r d s  and  r e c o v e r ie s  o f  le g  b an d s , P i r n ie  (1938) co n c lu d ed  

t h a t  th e  r e s to c k in g  o f  Canada g e e se  by c a p t iv e  f lo c k s  was s u c c e s s f u l  i n  

s o u th e rn  M ich igan . W illiam s and  Kalmback (194-3) s tu d ie d  le g  band" 

r e c o v e r ie s  o f  b o th  c a p t iv e  and  t r a n s p l a n te d  ju v e n i l e  Canada g e e se  and



s t a t e d ,  " . . . t h e y  show no te n d e n c y  t o  r e t u r n  t o  t h e  a r e a  from  w hich th e y  

cam e." A s te a d y  in c re a s e  i n  th e  p r o d u c t io n  o f  w ild  g o s l in g s  a t  Seney 

R efuge from  1936 t o  19^5 was a t t r i b u t e d  by  Jo h n so n  (19^7) t o  th e  

developm ent o f  a  l o c a l  b re e d in g  p o p u la t io n  from  a  c a p t iv e  f l o c k .  In  

a s s e s s in g  th e  u se  o f  c a p t iv e  f lo c k s  f o r  t h e  r e s t o r a t i o n  o f  Canada 

g e e s e , N elso n  ( 1963) s u g g e s te d  t h a t  q u a n t i t a t i v e  e v id e n c e  r e l a t i n g  t o  

th e  p o s i t i v e  and  n e g a t iv e  r e s u l t s  o f  such  program s was la c k in g .  He 

recommended t h a t  in te n s iv e  r e s e a r c h  be co n d u c ted  t o  a s s e s s  f u tu r e  

r e s t o r a t i o n  p r o j e c t s .

The p u rp o se  o f  t h i s  s tu d y  was t o  q u a n t i t a t i v e l y  a s s e s s  th e  

m o r t a l i t y ,  b e h a v io r ,  and  homing o f  j u v e n i l e s  t h a t  h ad  b een  t r a n s p o r te d  

by a r t i f i c i a l  means from  t h e i r  n a t a l  a r e a  t o  some d i s t a n t  p o in t  and

r e le a s e d .



DESCRIPTION OF THE STUDY AREA

The s tu d y  a r e a  was lo c a te d  i n  s o u th e a s te r n  A lb e r ta  w i th in  30 m ile s  

o f  t h e  Town o f  Hanna (F ig u re  l ) . T h is  r e g io n  i s  o f  g l a c i a l  o r i g i n  

(W yatt e t  a l . ,  1938-19^3) and  i s  c h a r a c te r i z e d  to p o g r a p h ic a l ly  by 

g e n t l e  u n d u la t io n s  in t e r s p e r s e d  w ith  h i l l s  and  c re e k  d r a in a g e s .  L o c a l 

la n d  u se  p r a c t i c e s  a r e  p r im a r i ly  a g r i c u l t u r a l  w ith  t h e  g r e a t e s t  em phasis 

on d ry la n d  g r a in  fa rm in g  and  c a t t l e  r a n c h in g .

A com ple te  and  q u a n t i t a t i v e  d e s c r ip t i o n  o f  t h e  v e g e t a t i o n  fou n d  on 

th e  a r e a  i s  g iv e n  by C oupland (1 9 5 0 )•  He d e s c r ib e d  th e  v e g e t a t i v e  

c o v e r a s  "m ixed p r a i r i e "  w ith  t h e  dom inant g r a s s e s  b e in g  S t ip a  com ata,

S t ip a  s p a r te a  v a r .  c u r t i s e t a  and  B o u te lo u a  g r a c i l i s . A r te m is ia  f r i g i d a  

i s  th e  m ost abundan t f o r b ,  w h ile  S ym phoricarpos o c c i d e n ta l i s  and  Rosa 

sp p . a r e  th e  m ost common s h ru b s .

The c l im a te  o f  t h e  a r e a  r e p r e s e n t s  t h a t  t y p i c a l l y  fo u n d  i n  n o r th  

te m p e ra te  c o n t in e n ta l  r e g io n s  and  i s  c l a s s e d  a s  a  c o o l ,  s e m ia r id  ty p e  

( C oupland, 1 9 5 0 ). I t  i s  c h a r a c te r i z e d  by d a i l y  and  s e a s o n a l  ex tre m es  

i n  te m p e ra tu re  and  a  low  a n n u a l p r e c i p i t a t i o n .  The mean a v e ra g e  a n n u a l 

te m p e ra tu re  i s  3 6 .4  d e g re e s  F . w ith  m o n th ly  a v e ra g e s  v a ry in g  from  6 .0  

d e g re e s  F . i n  J a n u a ry  t o  6 4 .3  d e g re e s  F .  i n  J u ly .  The a v e ra g e  a n n u a l 

p r e c i p i t a t i o n  i s  1 4 .5 4  in c h e s .  D uring  Ju n e  I  t o  A ugust 31 o f  1967 and  

1968,  th e  p r e c i p i t a t i o n  t o t a l l e d  3 .2 4  in c h e s  and  7*54 in c h e s  r e s p e c t i v e l y .  

C lim a tic  in fo rm a tio n  was o b ta in e d  from  th e  C anad ian  D epartm ent o f  T ra n s p o r t  

W eather O f f ic e s  a t  Edmonton and  C o ro n a tio n .
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A la c k  o f  perm anen t n a t u r a l  w a te r  b o d ie s  th ro u g h o u t t h i s  r e g io n  has 

p rom pted  Ducks U n lim ite d  (C anada) t o  c o n s t r u c t  o v e r  I J 5 dams i n  th e  a re a  

s in c e  1940 t o  p ro v id e  s t a b l e  h a b i t a t  f o r  w a te rfo w l p r o d u c t io n .



METHODS

Lakes w ith  r e s id e n t  g e e se  and  th o s e  w ith o u t w ere d e l i b e r a t e l y  ch o sen . 

The la k e s  a l s o  s a t i s f i e d  th e s e  c r i t e r i a :  ( l )  a  minimum f lo o d e d  a r e a  o f

50 a c r e s ,  (2 ) th e  p re s e n c e  o f  p o t e n t i a l  goose n e s t in g  h a b i t a t ,  and  ( 3) 

a c c e s s i b i l i t y  t o  th e  o b s e rv e r .

G eese u sed  f o r  t r a n s p l a n t in g  w ere t r a p p e d  on Ducks U n lim ite d  

impoundments a b o u t 100 m ile s  s o u th  o f  t h e  s tu d y  a r e a  n e a r  B rooks, A lb e r ta .  

The b i r d s  w ere aged  and sex ed  u s in g  plum age and c l o a c a l  c h a r a c t e r i s t i c s  

a s  sum m arized by Hanson ( 1962) .  G o s lin g s  w ere f u r t h e r  aged  t o  th e  

n e a r e s t  week from  plum age d e s c r ip t io n s  p r e s e n te d  by  Yocum and H a r r is  

( 1965) .  I n  a d d i t io n  t o  le g  b a n d s , a l l  t r a n s p l a n t s  r e c e iv e d  c o lo re d  

f l e x i b l e  p l a s t i c  c o l l a r s  (Sherw ood, 1966) b e a r in g  le t t e r - n u m e r a l  

c o m b in a tio n s  t o  p e rm it  f i e l d  i d e n t i f i c a t i o n  o f  i n d i v id u a l  g e e s e .

Sherwood fo u n d  t h a t  g o s l in g s  o ld e r  th a n  sev en  weeks e x h ib i te d  h ig h e r  

c o l l a r  r e t e n t i o n  th a n  g o s l in g s  i n  y o u n g er age  g ro u p s . O nly f l i g h t l e s s  

g o s l in g s  be tw een  th e  ag e s  o f  sev en  and  e i g h t  weeks w ere u s e d . The 

t r a n s p l a n t s  w ere c r a t e d  a t  th e  t r a p p in g  s i t e s ,  banded , and  t r a n s p o r te d  

by m otor v e h ic le  t o  th e  s tu d y  a r e a  w here each  c o h o r t  was r e l e a s e d  on a. 

p re a s s ig n e d  s tu d y  la k e  i n  l a t e  a f te rn o o n  o r  a t  n ig h t .

T hroughout th e  s tu d y , a l l  w r i t t e n  a c c o u n ts  o f  t r a n s p l a n t  b e h a v io r  

w ere c o n tin u o u s  and  c a l i b r a t e d  t o  th e  n e a r e s t  m inu te  f o r  q u a n t i t a t i v e  

a n a l y s i s .  A 25 pow er s p o t t in g  scope was u sed  t o  a i d  o b s e r v a t io n s .

S p e c i f i c  o b s e r v a t io n a l  te c h n iq u e s  w ere u sed  d u r in g  th e  p r e f l i g h t  

p e r io d .  A l l  c o h o r ts  w ere o b se rv e d  d u r in g  each  day from  one h o u r  b e f o r e  

s u n r is e  t o  one h o u r  a f t e r  s u n s e t .  O b s e rv a tio n a l  p e r io d s  w ere o f  u n e q u a l
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d u r a t io n .  They w ere r o t a t e d  among th e  s tu d y  la k e s  t o  o b ta in  d a ta  on th e  

d a i ly  b e h a v io r  o f  each  c o h o r t .  V a r ia t io n s  i n  t h i s  p ro c e d u re  o c c u rre d  due 

t o  in c le m e n t w e a th e r  and  equ ipm ent m a lfu n c t io n s . To a v o id  in f lu e n c in g  

th e  t r a n s p l a n t  b e h a v io r ,  I  rem ain ed  c o n c e a le d  d u r in g  a l l  p r e f l i g h t  

o b s e r v a t io n s . P r e f l i g h t  m o r t a l i t y  was d e te rm in e d  from  t r a n s p l a n t  c o u n ts  

d u r in g  th e  b e h a v io r a l  o b s e r v a t io n s .

D ata c o n c e rn in g  a c t i v i t i e s  o f  t r a n s p l a n t s  from  s u n r is e  u n t i l  tw o 

h o u rs  a f t e r  s u n r is e  and  from  tw o h o u rs  b e fo re  s u n s e t  t o  s u n s e t  w ere 

a n a ly z e d  i n  h a l f  h o u r i n t e r v a l s .  The a n a ly s i s  o f  a c t i v i t i e s  p r i o r  t o  

s u n r i s e ,  th ro u g h o u t t h e  m idday (fro m  tw o h o u rs  a f t e r  s u n r is e  u n t i l  tw o 

h o u rs  b e fo re  s u n s e t ) ,  and a f t e r  s u n s e t  was d e te rm in e d  by  g ro u p in g  th e  

d a ta  o b ta in e d  f o r  each  r e s p e c t iv e  t im e  p e r io d  (A ppendix , T ab le  I I I ) .

T ra n s p la n t  a c t i v i t i e s  d u r in g  th e  m orning  and  ev en in g  w ere d iv id e d  

in t o  t h r e e  g e n e r a l  c a t e g o r ie s :  ( l )  F e e d in g , (2 )  R e s t in g ,  and  ( 3)

P re e n in g , B a th in g , a n d /o r  D r in k in g . The a c t i v i t i e s  i n  c a te g o ry  t h r e e  

w ere a s s e s s e d  a s  one g e n e r a l  a c t i v i t y  b eca u se  th e y  a l l  f r e q u e n t ly  

o c c u rre d  s im u lta n e o u s ly  w i th in  a  g ro u p . M idday a c t i v i t i e s  were 

s e p a ra te d  in t o  f o u r  c a t e g o r ie s :  ( l )  F e e d in g , (2 )  R e s tin g  on W ater,

(3 ) R e s tin g  on Land, and  (4 ) P re e n in g , B a th in g , a n d /o r  D r in k in g .

G re a te r  m o b i l i ty  o f  th e  o b s e rv e r  was r e q u i r e d  t o  o b ta in  p o s t f l i g h t  

d a t a .  A l l  a c c e s s ib le  w a te r  b o d ie s  and  f i e l d s  w i th in  th e  boun d ary  o f  

th e  s tu d y  a r e a  w ere checked  d a i l y  f o r  g e e se  (F ig u re  l ) . The lo c a t io n ,  

i d e n t i t y ,  and  b e h a v io r  o f  a l l  t r a n s p l a n t s  w ere n o te d . O nly d u r in g  

e x ten d ed  o b s e rv a t io n s  o f  p o s t f l i g h t  b e h a v io r  d id  I  a t te m p t t o  rem ain

c o n c e a le d
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T hroughout th e  s tu d y , f i v e  Ducks U n lim ite d  r e s e r v o i r s  w ere u sed  a s  

s tu d y  la k e s  (T ab le  I ) . I n  1967,  136 g o s l in g s  co m p rised  o f  68 m ales and 

68 fe m a le s  w ere t r a n s p l a n te d  t o  S tu d y  L akes I ,  2 ,  and  3 . The 1968 

t r a n s p l a n t s  w ere p la c e d  on S tu d y  L akes I ,  3> and  5 . T h is  l a t t e r  

g ro u p  t o t a l l e d  137 g o s l in g s ,  6 h  o f  w hich w ere m a le s . B ecause o f  

in s e c u re  w a te r  l e v e l s  r e s u l t i n g  from  a  la c k  o f  s p r in g  r u n o f f  i n  th e  

a r e a  o f  S tudy  Lake 2 , t h i s  la k e  was n o t u sed  i n  th e  1968 t r a n s p l a n t  

p rogram .

P r e f l i g h t  P e r io d

M o r ta l i ty

One g o s l in g  d ie d  d u r in g  t r a n s p l a n t  o p e r a t io n s .  Of 273 r e le a s e d ,

2 6 l  o r  96 p e r c e n t  s u rv iv e d  t o  f l i g h t  (T a b le  I I ) . The p r e f l i g h t  

m o r t a l i ty  v a r i e d  on in d i v id u a l  s tu d y  la k e s  from  a  h ig h  o f  13 p e rc e n t  

(S tu d y  Lake 3 i n  1967) t o  a  low  o f  0 p e r c e n t  (S tu d y  Lake I  i n  1968) .  

G o slin g  c o u n ts  made t h r e e  days a f t e r  t h e  tim e  o f  t h e i r  r e l e a s e  on S tudy  

Lake 3 i n  1967,  and  S tu d y  Lakes 3 and  5 i n  1968,  i n d i c a te d  t h a t  th e  

m a jo r t r a n s p l a n t  lo s s e s  o c c u rre d  w i th in  tw o days fo llo w in g  t h e i r  r e l e a s e .

The fo rm a tio n  o f  c re c h e s  o r  gang b ro o d s  (B rakhage , I 965) by  w ild  

and  sem id o m estic  ju v e n i l e  Canada g e e se  h a s  made s tu d ie s  o f  g o s l in g  

m o r t a l i ty  d i f f i c u l t .  By com paring  th e  t o t a l  number o f  g o s l in g s  h a tc h e d  

w ith  th e  t o t a l  number a t t a i n i n g  f l i g h t ,  G eis  (1956) and  M acInnes ( 1962) 

fo u n d  th e  p r e f l i g h t  m o r t a l i ty  o f  tw o su b sp e c ie s  t o  be  a b o u t 19 and  10 

p e rc e n t  r e s p e c t i v e l y .  O th e r  e s t im a te s  have ra n g e d  from  3 p e rc e n t  

(W illiam s and  M a rs h a ll ,  1938) t o  83 p e r c e n t  (K ossack , 1 9 5 0 ) . The k



TABLE I .  STUDY LAKE SIZE, AMD THE NUMBER AND SEX COMPOSITION OF GOSLINGS TRANSPLANTED TO 
THE STUDY LAKES DURING THE 1967 AND 1968 STUDY PERIODS.

Y ear
S tudy
Lake

Lake S iz e  
^ a c r e s ) l /

S h o re l in e
L eng th
( m i l e s ) l /

Number o f  
T ra n s p la n ts

Sex o f  
T ra n s p la n ts  

m f

1967 *1 2 2 0 .5 5 .7 43** 19 24
*2 2 1 6 .7 4 .1 46 24 22

3 9 1 .5 5 .1 47 25 22

- S u b to ta ls 136 50 50

1 9 6 8 *1 above above 41 21 20
3 above above 40 18 22
4 52.0 3 .9 33 11 22

*5 178 .5 5 .1 23 14 9
S u b to ta ls 137 64 73

T o ta l 273 132 141

l /  In fo rm a t io n  o b ta in e d  from  th e  Hanna o f f i c e  o f  Ducks U n lim ite d - (C a n a d a ) .
*  R e s id e n t g e e se  p r e s e n t .
** T h ree  t r a n s p l a n t s ,  h a tc h e d  f o u r  m ile s  from  S tu d y  Lake I ,  w ere in c lu d e d  i n  t h i s  g ro u p .



TABLE I I .  THE 1 ^ 6 J  AHD 1968 TRANSPLANT RREFLIGHT MORTALITY

Number Number o f Number o f Number o f
o f T r a n s p la n ts T r a n s p la n ts T ra n s p la n ts P e r -

S tudy G o slin g s P r e s e n t ,  3 Days P re s e n t  I  Wk. S u rv iv in g Number Cent
Y ear Lake R e le a se d A f te r  R e le a se A f te r  R e le a se To F l ig h t L o s t L o st

1967 *1 40 — l / 40 + 3 2/ 42 I 2
*2 46 mm mm 46 45 I 2

3 47 4l 4l 41 6 13

1968 *1 4l 4l 41 O O
3 4o 38 38 38 2 5
4 33 — M 32 32 I 3

*5 23 22 —  — 22 I 4
T o ta l

£O
JIl 261 12 4

+ 3 2 /
273

l /  U nable t o  make an  a c c u r a te  co u n t o f  th e  t r a n s p l a n t s .
2/  T h ree  t r a n s p l a n t s ,  h a tc h e d  fo u r  m ile s  from  S tu d y  Lake I ,  w ere r e l e a s e d  on S tu d y  Lake I  

18 days a f t e r  th e  r e l e a s e  o f  th e  o r i g i n a l  40 t r a n s p l a n t s .
* R e s id e n t g e e se  p r e s e n t .

-O
T
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p e r c e n t  lo s s  o f  t r a n s p l a n t s  i n  t h i s  s tu d y  in d i c a t e s  a  r e l a t i v e l y  low  

p r e f l i g h t  m o r t a l i t y .

Though l i t t l e  d a ta  a r e  a v a i l a b l e  c o n c e rn in g  d i f f e r e n t i a l  m o r t a l i ty  

among age c l a s s e s  o f  Canada g e e se  g o s l in g s ,  s tu d ie s  on ducks by  Low (1 9 4 5 ), 

E a r l  (1950), M il l e r  and  C o l l in s  (1954), G lover (1956), and  K e ith  (1961) 

show th e  g r e a t e s t  l o s s  o f  d u c k lin g s  t o  o c c u r w i th in  th e  f i r s t  tw o weeks 

a f t e r  h a tc h in g .  F o le y  e t  a l .  (1961) re c o rd e d  th e  s u r v iv a l  t o  f l i g h t  o f  

t r a n s p l a n te d  m a lla rd  (Anas p la ty rh y n c h o s ) d u c k lin g s  t o  be 39* 52 , and  68 

p e rc e n t  f o r  t h r e e ,  f i v e ,  and  sev en  w eek -o ld  d u c k lin g s  r e s p e c t i v e l y .

Ryder ( 1967) a l s o  fou n d  a  c o n tin u o u s  d ro p  i n  th e  b ro o d  s i z e  o f  R o ss’ 

g e e se  (Chen r o s s i i )  t o  t h e  ag e  o f  t h r e e  w eeks, a f t e r  w hich f lo c k  clum p­

in g  made b ro o d  s i z e  c o u n ts  i n v a l i d .  W ith  t h i s  in fo rm a tio n  i n  m ind, i t  

a p p e a rs  l i k e l y  t h a t  i f  g o s l in g s  y o u n g er th a n  sev en  weeks w ere u se d  a s  

t r a n s p l a n t s ,  a  p r e f l i g h t  m o r t a l i ty  h ig h e r  th a n  4 p e r c e n t  c o u ld  be  e x p e c te d .

C oyotes ( C an is  l a t r a n s ) , l o n g - t a i l e d  w e a se ls  (M u ste la  f r e n a t a ) ,  

b a d g e rs  (T ax id ea  t a x u s ) , s t r i p e d  skunks (M e p h it is  m e p h i t i s ) ,  m arsh  hawks 

( C irc u s  c y a n e u s ) , and  S w ainson ' s  hawks ( B uteo  sw a in so n i)  w ere ab u n d an t 

on th e  s tu d y  a r e a .  E lev en  u n s u c c e s s fu l  a t te m p ts  by mammalian p r e d a to r s  

t o  c a p tu re  t r a n s p l a n t s  w ere o b se rv e d . G o s lin g s  t y p i c a l l y  r e a c te d  t o  th e  

p re s e n c e  o f  a  p r e d a to r  by h e e d in g  a l e r t  w arn in g s o f  o th e r  b i r d s  and moving 

o f f  sh o re  in t o  s e c u re  w a te r . Once on th e  w a te r ,  t h e  t r a n s p l a n t s  became 

v e ry  c u r io u s  o f  th e  i n t r u d e r  u s u a l ly  fo llo w in g  i t  a s  i t  t r a v e r s e d  th e

s h o r e l i n e .
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D a ily  A c t i v i t i e s

A t o t a l  o f  9909 m in u te s  (A pprox . 165 h o u rs )  o f  o b s e rv a t io n s  on 

p r e f l i g h t  a c t i v i t i e s  was o b ta in e d  (A ppendix , T ab le  I I I ) . T hese a c t i v ­

i t i e s  and t h e i r  r e l a t i v e  m agn itude  th ro u g h o u t t h e  d a y l ig h t  h o u rs  a r e  

g r a p h ic a l l y  p r e s e n te d  i n  F ig u re  2 .

F eed in g  was th e  m a jo r d a i ly  a c t i v i t y  o f  t r a n s p l a n t s .  A sh a rp  

in c r e a s e  o c c u rre d  from  dawn u n t i l  s u n r is e  when 100 p e r c e n t  o f  t h e  

o b se rv ed  g o s l in g s  w ere fe e d in g  i n t e n s i v e l y .  I n te n s iv e  f e e d in g  was 

m a in ta in e d  u n t i l  a  h a l f  h o u r a f t e r  s u n r i s e .  A s te a d y  d e c l in e  i n  fe e d in g  

fo llo w e d . A t tw o h o u rs  a f t e r  s u n r is e  69 p e r c e n t  o f  t h e  t r a n s p l a n t s  

w ere f e e d in g .  D uring  th e  m idday p e r io d ,  f e e d in g  co m p rised  98 p e r c e n t  

o f  th e  g o s l in g  a c t i v i t y .  Though f e e d in g  a c t i v i t y  f l u c t u a t e d  th ro u g h o u t 

t h e  m idday p e r io d ,  a t  no tim e  d id  i t s  d u r a t io n  o r  i n t e n s i t y  e q u a l  t h a t  

o b se rv e d  i n  t h e  m orning o r  e v e n in g . F eed in g  a c t i v i t y  in c r e a s e d  s t e a d i l y  

from  58 p e r c e n t ,  tw o h o u rs  b e fo re  s u n s e t ,  t o  100 p e rc e n t  a t  s u n s e t .

T h is  was fo llo w e d  by  a  r a p id  d e c re a s e  i n  fe e d in g  a c t i v i t y  a s  d a rk n e s s  

a p p ro a c h e d . The i n t e n s i t y  and  d u r a t io n  o f  f e e d in g  d u r in g  th e  e a r l y  

m orning su g g e s te d ' l i t t l e  o r  no f e e d in g  o c c u rre d  a t  n i g h t .

The trem endous e n e rg y  re q u ire m e n ts  f o r  g row th  and  f e a t h e r  d e v e lo p ­

ment by  Canada g e e se  g o s l in g s  (W illia m s , 1967; H anson, 1965) i s  r e f l e c t e d  

i n  t h e i r  d a i l y  a c t i v i t y .  I n  my s tu d y ,  t r a n s p l a n t s  from  th e  ag e  o f  sev en  

weeks u n t i l  f l i g h t  s p e n t o v e r 98 p e r c e n t  o f  t h e i r  day tim e a c t i v i t y  

f e e d in g .  S im i la r  f e e d in g  a c t i v i t i e s  w ere r e p o r te d  by  Low (1 9 ^5 ) f o r  

red h ea d  (A ythya a m erican a ) d u c k l in g s .
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T hroughout th e  d a i l y  o b s e r v a t io n a l  p e r io d s ,  r e s t i n g  v a r i e d  in v e r s e ly  

w ith  f e e d in g  a c t i v i t y  (F ig u re  2 ) .  The lo w e s t o b se rv e d  r e s t i n g  a c t i v i t y  

o c c u rre d  d u r in g  th e  in te n s iv e  fe e d in g  p e r io d s  o f  e a r l y  m orning and  

e v e n in g . M idday a c t i v i t y  d a ta  show 56 p e r c e n t  o f  t h e  r e s t i n g  o c c u rs  

on w a te r .  A l l  e a r l y  m orning and  l a t e  ev en in g  r e s t i n g  s i t e s  w ere on 

i s l a n d s  o r  low , n arro w  p e n in s u la s .  W illiam s ( 1967) r e p o r te d  t h e  u se  

o f  s im i l a r  a r e a s  by r e s t i n g  Canada g e e s e .

The com bined a c t i v i t y  o f  p re e n in g ,  b a th in g ,  and d r in k in g  re a c h e d  

i t s  h ig h e s t  p eak  (13  p e r c e n t)  a  h a l f  h o u r a f t e r  t h e  p e r io d  o f  in t e n s iv e  

m orning f e e d in g .  T hroughou t t h e  r e s t  o f  th e  m orning and  m idday p e r io d ,  

p re e n in g , b a th in g ,  and  d r in k in g  made up a b o u t 10 p e r c e n t  o f  th e  

t r a n s p l a n t  a c t i v i t y .  Towards th e  l a t e  a f te r n o o n ,  p re e n in g ,  b a th in g ,  and 

d r in k in g  g r a d u a l ly  d e c l in e d  u n t i l  a t  s u n s e t  none o f  t h e  t r a n s p l a n t s  w ere 

o b se rv e d  i n  t h i s  com bined a c t i v i t y .  A l l  i n t e n s iv e  fe e d in g  p e r io d s  w ere 

u s u a l ly  fo llo w e d  by d r in k in g  and  p re e n in g  a c t i v i t y .  The d u r a t io n  o f  

such  a c t i v i t y  v a r i e d  d i r e c t l y  w ith  t h e  d u r a t io n  and i n t e n s i t y  o f  th e  

fe e d in g  p e r io d  p re c e d in g  i t .  B a th in g  a c t i v i t y  o c c u rre d  more f r e q u e n t ly  

d u r in g  th e  m idday p e r io d  p a r t i c u l a r l y  when h o t  w e a th e r  c o n d i t io n s  

p r e v a i l e d .  As d a rk n e s s  en su ed  and  f e e d in g  a c t i v i t y  d e c l in e d ,  a l l  

t r a n s p l a n t s  d ra b k  f o r  a. s h o r t  tim e  th e n  p re e n e d  e x te n s iv e ly  p r i o r  t o  

t h e i r  n ig h t  r e s t  p e r io d .
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S o c ia l  B eh av io r

Among th e  t r a n s p l a n t s ,  m a les  d is p la y e d  a  s l i g h t l y  h ig h e r  dom inance 

th a n  d id  fe m a le s .  F i f t y - t h r e e  p e r c e n t  o f  103 o b s e rv a t io n s  o f  dom inance 

d is p la y s  w ere by m a le s . W illiam s  ( 1967) s t a t e d  t h a t ,  " E s s e n t i a l l y  th e  

m ale c o n t r o l s  th e  f e m a le . . . a n d  o ld e r ,  b ig g e r  b i r d s  g e t  th e  d e c is io n s  

o v e r y o u n g e r, s m a l le r  g e e s e ."  B o th  W illiam s  ( 1967) and  H anson ( 1965) 

co n firm ed  t h a t  m ales a r e  n o rm a lly  s l i g h t l y  l a r g e r  th a n  fe m a le s  o f  e q u a l 

ag e . T ra n s p la n ts  o f  e i t h e r  se x  t h a t  w ere o b v io u s ly  yo u n g er o r  s m a l le r  

th a n  th e  o th e r s  assum ed a  s u b o rd in a te  r o l e  i n  a l l  a c t i v i t i e s .

R e s id e n t a d u l t s  an d  g o s l in g s  w ere dom inant o v e r  th e  t r a n s p l a n t s  a t  

a l l  t im e s .  On many o c c a s io n s  r e s i d e n t  g o s l in g s ,  r e g a r d l e s s  o f  a g e , w ere 

o b se rv ed  t o  dom inate  t r a n s p l a n t s .  T h is  c o n firm s  H a n so n 's  ( 1965) s ta te m e n t 

t h a t ,  " . . . t h e . . . im m ature s e p a ra te d  from  i t s  fa m ily  was c l e a r l y  a t  th e  

b o tto m  o f  th e  p eck  o r d e r . . . . "  Balham (195^) and  Boyd (1953) a l s o  

o b se rv e d  th e  above m en tioned  s o c i a l  r e l a t i o n s h i p s  among g e e s e .

V ary in g  d e g re e s  o f  to l e r a n c e  t o  t r a n s p l a n t s  w ere e x h ib i te d  by 

a d u l t  g e e se  on some o f  th e  s tu d y  l a k e s .  The b re e d in g  s t a t u s  o f  r e s id e n t  

a d u l t s  was h ig h ly  i n f l u e n c i a l  i n  t h e i r  b e h a v io r  to w ard  th e  t r a n s p l a n t s .

A s in g le ,  n o n b reed in g  a d u l t  was o b se rv e d  t o  a s s o c i a t e  c o n t in u o u s ly  w ith  

th e  t r a n s p l a n t s  p la c e d  on S tudy  Lake 5 i n  1968. The n o n b re e d e r jo in e d  

th e  t r a n s p l a n t s  im m ed ia te ly  a f t e r  th e y  w ere p la c e d  on th e  l a k e .  From 

t h i s  tim e  on, i t  assum ed th e  dom inant r o l e ,  showing l e a d e r s h ip  i n  a l l  

d a i l y  a c t i v i t i e s .  The am ount o f  t o l e r a n c e  e x h ib i te d  by  r e s i d e n t  b re e d in g  

p a i r s  t o  th e  t r a n s p l a n t s  a p p e a re d  t o  b e  d ep en d en t on th e  age o f  th e  r e s id e n t



g o s l in g s .  I n  g e n e r a l ,  more to l e r a n c e  was d is p la y e d  by  r e s i d e n t  a d u l t s  

whose g o s l in g s  ap p ro ach ed  th e  age o f  t h e  t r a n s p l a n t s .  I n  w ild  o r  

sem idom estic  p o p u la t io n s  o f  Canada g e e s e ,  b ro o d  g ro u p in g  commonly 

o c c u rs  a s  th e  g o s l in g s  in c r e a s e  i n  age ( B rakhage,  1965) .  A d o p tio n  

o f  th e s e  m ixed b ro o d s  i s  u s u a l ly  by t h e  dom inant p a i r  i n  th e  b ro o d in g  

a r e a  (Sherw ood, 1967) .

P o s t f l i g h t  P e r io d

M o r ta l i ty

T w e n ty -e ig h t d i r e c t  r e c o v e r ie s  o f  t r a n s p l a n t s  w ere r e p o r te d  d u r in g  

th e  tw o y e a r  s tu d y  p e r io d .  T h is  in c lu d e s  21 r e c o v e r ie s  from  t h e  h u n tin g  

se a so n  o f  1967 and  sev en  from  th e  f a l l  o f  I 968. No i n d i r e c t  r e c o v e r ie s  

have b een  r e p o r te d  t o  d a t e .

B eh av io r and  A c t i v i t i e s

The p re s e n c e  o f  a d u l t s  on s tu d y  la k e s  had  a  n o t i c e a b le  e f f e c t  on 

th e  movements and  f lo c k  u n i ty  o f  t r a n s p l a n t s  r e l e a s e d  on th e s e  la k e s  

(T ab le  1 7 ) .  The p o s t f l i g h t  movements o f  t r a n s p l a n t s  u n d e r t h e  g u id a n ce  

o f  r e s id e n t  g e e se  w ere more l o c a l i z e d  th a n  th o s e  o b se rv e d  f o r  t r a n s ­

p l a n t s  w ith o u t a d u l t  l e a d e r s h ip .  F i f t y - f o u r  (86  p e r c e n t )  o f  63 f a l l  

p o s t f l i g h t  o b s e rv a t io n s  made d u r in g  t h e  tw o -y e a r  p e r io d  w ere o f  t r a n s p l a n t s  

from  s tu d y  la k e s  w here r e s id e n t  a d u l t s  w ere p r e s e n t .  F o r ty - th r e e  p e r c e n t  

o f  th e s e  s ig h t in g s  w ere o f  t r a n s p l a n t s  on o r  w i th in  one m ile  o f  t h e i r  

r e l e a s e  s i t e s  (T a b le  IV ) .

- 16 -



IAELE IV . 196? AM) 1968 FALL MOVEMENTS AM) FLOCK UNITY

S tu d y
Lake Y ear

Number 
S u rv iv in g  
To F l i g h t

No. Of
S ig h t in g s  On 
Or W ith in  One 
M ile  Of Home 

Lake A f te r  
F l ig h t

No. Of 
S ig h t in g s  
Over I  M ile  

From Home Lake

A verage F lo c k  
S iz e  Of

T ra n s p la n ts  S ig h te d  
Sb Of T o ta l  No.

No. S u rv iv in g  To F l ig h t

Lake I *1967 42 9 O 42 100
*1968 41 4 20 4 l 100

Lake 2 *1967 45 4 0 45 100

Lake 3 1967 4 l 0 I 13 32
1968 38 I I 15 39

Lake k 1968 32 O 6 12 38

Lake 5 *1968 22 6 11 22 100

* R e s id e n t a d u l t s  p r e s e n t  on th e  s tu d y  la k e
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A lthough  many t r a n s p l a n t s  a t t a i n e d  f l i g h t  l e s s  th a n  one week a f t e r  

t h e i r  r e l e a s e ,  an  a t t r a c t i o n  t o  t h e  r e s id e n t  b i r d s  a p p e a re d  t o  i n h i b i t  

t h e i r  e a r l y  d e p a r tu re  from  th e s e  l a k e s . I n i t i a l  movements o f  t r a n s p l a n t s  

away from  th e s e  s i t e s  d id  n o t o c c u r u n t i l  th e  r e s id e n t s  a t t a i n e d  f l i g h t .

At t h i s  t im e , a l l  s u rv iv in g  t r a n s p l a n t s  l e f t  th e s e  la k e s  a s  a  u n i t  

u n d er th e  le a d e r s h ip  o f  th e  r e s id e n t  b i r d s .  From su b se q u e n t p o s t ­

f l i g h t  s ig h t in g s  i t  i s  a p p a re n t t h a t  t h i s  r e l a t i o n s h i p  be tw een  r e s id e n t s  

and  t r a n s p l a n t s  rem ained  i n t a c t  from  l a t e  J u ly ,  when i n i t i a l  movements 

were o b se rv ed , u n t i l  e a r l y  Sep tem ber when my f i n a l  o b s e rv a t io n s  w ere made.

I t  ap p e a re d  t h a t  when t r a n s p l a n t s  w ere p la c e d  on  la k e s  o c c u p ie d  by 

r e s id e n t  g e e s e , th e  r e s id e n t  a d u l t s  w ere a d o p te d  a s  f o s t e r  p a r e n t s  by 

th e  t r a n s p l a n te d  g o s l i n g s . I t  a l s o  a p p e a re d  t h a t  th e  dom inance o f  th e  

t r a n s p l a n t s  a s  a u n i t ,  r e l a t i v e  t o  o th e r  g e e se  e n c o u n te re d  i n  t h e  a re a  

d u r in g  t h e i r  f a l l  m ovem ents, was d ep en d en t on  th e  s o c i a l  s t a t u s  o f  th e  

ad o p te d  r e s id e n t  b i r d s .  F or exam ple, on th r e e  o c c a s io n s  d u r in g  th e  f a l l  

o f  1968 I  o b se rv ed  th e  t r a n s p l a n t s  from  S tu d y  Lake I  and  S tudy  Lake 5 

f i e l d  fe e d in g  to g e th e r ,  and  on th r e e  o th e r  o c c a s io n s  I  o b se rv e d  th e s e  

same tw o g ro u p s  fe e d in g  and  lo a f in g  on  S tudy  Lake 5 . T hroughout a l l  o f  

th e s e  o b s e r v a t io n s ,  th e  t r a n s p l a n t s  from  b o th  la k e s  rem ain ed  a s  d i s t i n c t l y  

s e p a r a te  u n i t s .  The r e s id e n t  f a m ily  le a d in g  th e  t r a n s p l a n t s  from  S tudy  

Lake I  was co m prised  o f  a dom inant p a i r  w ith  f i v e  g o s l in g s ,  w hereas th e  

t r a n s p l a n t s  from  S tu d y  Lake 5 w ere le d  by a s in g le  a d u l t .  T h is  d i f f e r e n c e  

i n  s o c i a l  s ta n d in g  betw een  th e  tw o f lo c k  le a d e r s  a llo w e d  th e  g e e se  from  

S tudy  Lake I  t o  dom inate  th o s e  from  S tudy  Lake 5* T h is  s o c i a l  o rd e r
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d e s lg m t in g  an  a d u l t  p a i r  v i t h  a  fa m ily  dom inant o v e r a s in g le  a d u l t  

fo llo w s  t h a t  d e s c r ib e d  by Hanson ( 1965) and  W illiam s ( 1967) .

Of n in e  f a l l  p o s t f l i g h t  o b s e rv a t io n s  made o f  t r a n s p l a n t s  from  

la k e s  w ith o u t r e s id e n t  a d u l t s  p r e s e n t ,  o n ly  one was re c o rd e d  w ith in  

one m ile  o f  t h e i r  r e l e a s e  s i t e .  T hese d a ta  in d i c a te  t h a t  t r a n s p l a n te d  

g o s l in g s  p la c e d  on la k e s  u n in h a b ite d  by r e s id e n t  g e e se  d i s p e r s e d  from  

t h e i r  r e l e a s e  s i t e s  im m ed ia te ly  a f t e r  a t t a i n i n g  f l i g h t .  V aught (1964) 

r e p o r te d  s im i l a r  b e h a v io r  o f  t r a n s p l a n te d  f l i g h t l e s s  young b lu e -w in g e d  

t e a l  (Anas d i s c o r s ) .

G o s lin g s  r e l e a s e d  on la k e s  w ith o u t r e s id e n t  b i r d s  showed l i t t l e  

f lo c k  c o h e re n c e . When g o s l in g s  on such la k e s  became a d e p t a t  f l i g h t ,  

th e y  im m ed ia te ly  d e p a r te d  from  t h e i r  r e l e a s e  s i t e s .  T h is  b e h a v io r  was 

v e r i f i e d  by  p o s t f l i g h t  c o u n ts  w hich showed th e  a v e ra g e  f lo c k  s i z e  o f  

t r a n s p l a n t s  from  s tu d y  la k e s  w ith o u t r e s i d e n t s  t o  be  a b o u t one t h i r d  

o f  th e  o r i g i n a l  number s u rv iv in g  t o  f l i g h t  on th e s e  a r e a s  (T ab le  IV ).

Y e a r l in g  A c t i v i t i e s  .

Homing

Two h u n d red  and  t e n  s ig h t in g s  o f  13 homing t r a n s p l a n t s  w ere made 

d u r in g  th e  s p r in g  o f  1968. A l l  w ere fe m a le s  (T ab le  V ), and  w ere from  

a p o t e n t i a l  o f  I 36 (68  m ales and  68 fe m a le s )  g o s l in g s  t r a n s p l a n te d  

th e  p re v io u s  summer. C a lc u la t io n s  i n  T ab le  V I in d i c a te  t h a t  t h e o r e t i c a l l y ,  

43 p e rc e n t  o f  th e  s u rv iv in g  y e a r l in g  fe m a le s  e x h ib i te d  homing te n d e n c ie s  ' 

(95 p e r c e n t  c o n fid e n c e  l i m i t s  a r e  .2 5 <  P f -  PI11< . 6 l ) .  A s in g le  o b se rv a ­

t i o n  o f  one m ale t r a n s p l a n t  was r e c o rd e d  i n  th e  l a t e  s p r in g  a s  i t  p a s se d



TABLE V. SEX, LOCATION OF INITIAL SIGHTING, AND MOVEMENTS OF HOMING YEARLING TRANSPLANTS 
DURING THE SPRING OF 1968.

R e le a se
S i t e

I d e n t i t y  
Of Homing 
T ra n s p la n t Sex

L o c a tio n  Of 
I n i t i a l  S ig h t in g

T o ta l  No. Of 
S ig h t in g s  On 
S tu d y  A re a l/

S ig h t in g s  On 
Or W ith in  I  M ile  
Of Home L akeV  

Of T o ta l
No. S ig h t in g s  No

S ig h t in g s  
Over I  M ile  

From Home L ake!
# Of T o ta l  

. S ig h t in g s
Lake I Y ellow  D3 F Lake I

Y ellow  B7 F Lake I 35 30 86 5 14

Lake 2 B lue B4 F T m i. W. o f  Lake 2
B lue C9 F Lake 2
B lue B9 F Lake 2
B lue D8 F Lake 2
B lue DT F Lake 2
B lue CT F Lake 2 86 27 31 59 69

Lake 3 B lue HT F Lake 3
B lue HS F Lake 3
B lue 16 . F Lake 3
B lue H3 F I  m i. N. o f  Lake 3
Blue F8 F 2 m l. N. o f  Lake 3 89 27 30 62 TO

T o ta l  S ig h t i n g s -  210

l /  S ig h t in g s  o f  t r a n s p l a n t s  from  each  r e l e a s e  s i t e  w ere g rouped  f o r  a n a l y s i s .



TABLE V I. STATISTICAL ANALYSIS OF DIFFERENTIAL HOMING AMONG YEARLING CANADA GEESE.

No. Of 
1967 

T ra n s ­
p la n t s

T h e o r e t ic a l  
D ir e c t  .

R ecovery  ( $ ) V

$
Neck

C o lla r
L o ssE /

T h e o r e t ic a l  No.
Of G o slin g s  

S u rv iv in g  W ith 
Neck C o l la r s

No.
Of B ird s  

Homing

C a lc . °fo 
Of C o lla re d  

S u rv iv o rs  
Homing

C o n fi­
dence
L im its

A  3/
d 68 49 15 30 O O O

68 49 15 30 13 43 * .12 5 < P f - P m< . 6 l

l /  C a lc u la te d  a v e ra g e  g o s l in g  k i l l  i n  B rooks, A lb e r ta  a r e a  from  Ducks U n lim ite d  b an d in g  
r e c o rd s  o f  1955 th ro u g h  1963 i n c lu s iv e  ( o m i t t in g  1957) .

2 /  A verage neck  c o l l a r  lo s s  r e p o r te d  by Sherwood ( 1966) .
3/  Bf = t h e  p r o b a b i l i t y  o f  fem a le  y e a r l in g s  hom ing, Pjn = th e  p r o b a b i l i t y  o f  m ale 

y e a r l in g s  hom ing. I n  th e s e  c a l c u l a t i o n s  Pm = 0 .
*  95 p e rc e n t  c o n fid e n c e  l i m i t s  c a l c u la te d  a c c o rd in g  t o  S t e e l  and T o r r ie  ( i 960) .
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th ro u g h  th e  s tu d y  a r e a  w ith  a  g ro u p  o f  unm arked g e e se  a p p a r e n t ly  on a 

n o rth w ard  m o lt m ig ra t io n  ( S t e r l i n g  and  D zubin , 1967) .  B ecause o f  i t s  

tim e  o f  a r r i v a l  and le n g th  o f  s ta y  on  th e  a r e a ,  th e  p re s e n c e  o f  t h i s  b i r d  

ap p e a re d  due t o  chance r a t h e r  th a n  a  homing u rg e  so  I  d id  n o t c o n s id e r  i t  

i n  th e  fo llo w in g  d i s c u s s io n .

E lev en  (85 p e r c e n t)  o f  th e  i n i t i a l  s ig h t in g s  o f  homing t r a n s p l a n t s  

w ere on o r  w i th in  one m ile  o f  t h e  la k e  w here th e y  w ere r e l e a s e d  th e  

p re v io u s  y e a r  (T a b le  V ) . T ra n s p la n ts  B lue BU and B lue F8 w ere i n i t i a l l y  

s ig h te d  sev en  and  tw o m ile s  from  t h e i r  r e s p e c t iv e  r e l e a s e  s i t e s .  L a te r  

o b s e rv a t io n s  co n firm ed  th e  movement o f  th e s e  b i r d s  b ack  t o  t h e i r  home la k e s .  

No marked t r a n s p l a n t s  w ere s ig h te d  by Ducks U n lim ite d  p e r s o n n e l  a t  th e  

t r a p p in g  s i t e s  i n  th e  B rooks, A lb e r ta  a r e a  (C h a r le s  L acy , p e r s o n a l  

com m u n ica tio n ).

The s p r in g  w a te r  c o n d i t io n s  on th e  s tu d y  la k e s  a p p a r e n t ly  in f lu e n c e d  

th e  movements o f  th e  homing t r a n s p l a n t s  r e l a t i v e  t o  t h e i r  r e l e a s e  s i t e s .  

T hroughout th e  s p r in g  o b s e r v a t io n a l  p e r io d .  S tu d y  L akes 2 and  3 la c k e d  

s e c u re  w a te r  a r e a s  w h ile  S tudy  Lake I  p o s s e s s e d  a  r e l a t i v e l y  l a r g e ,  s e c u re  

w a te r  body . D ata  p r e s e n te d  i n  T ab le  V show t h a t  86 p e r c e n t  o f  th e  i n i t i a l  

and su b se q u en t s ig h t in g s  o f  homing t r a n s p l a n t s  from  S tudy  Lake I  w ere on 

o r  w i th in  one m ile  o f  t h i s  l a k e .  O nly ab o u t 30 p e rc e n t  o f  a l l  i n i t i a l  

and su b se q u en t o b s e rv a t io n s  o f  t r a n s p l a n t s  homing t o  S tu d y  L akes 2 and 3 

r e s p e c t iv e l y  w ere re c o rd e d  on o r  w i th in  one m ile  o f  th e s e  l a k e s .

The homing t r a n s p l a n t s  a r r i v e d  on th e  s tu d y  a r e a  o v e r a  3^ day  p e r io d  

from  March 23 t o  A p r i l  25 i n c l u s i v e .  When g r a p h ic a l l y  i l l u s t r a t e d  i n



F ig u re  3; th e s e  d a ta  show a  g r e a t e r  number o f  i n i t i a l  s ig h t in g s  (69  p e r c e n t)  

d u r in g  th e  f i r s t  h a l f  o f  t h i s  p e r io d  in d i c a t i n g  a  more i n t e n s iv e  y e a r l in g  

movement a t  t h i s  t im e .

B reed ing  B eh av io r

E lev en  (85 p e r c e n t)  o f  th e  13 homing y e a r l in g  fem a le  t r a n s p l a n t s  

form ed o b se rv a b le  p a i r  bonds w ith  unm arked g e e se  (F ig u re  3 )•  N ine 

(8 2  p e rc e n t)  o f  th e s e  p a i r  fo rm a tio n s  w ere made on th e  s tu d y  a r e a .  T hese 

d a ta  in d i c a te  t h a t  m ost fem a le  Canada g e e se  p a i r  i n  th e  s p r in g  o f  t h e i r  

f i r s t  y e a r  o f  l i f e ,  and  t h a t  t h i s  p a i r i n g  a c t i v i t y  i s  m a in ly  c o n f in e d  t o  

th e  b re e d in g  g ro u n d s . N ay lo r (1 9 5 3 ), Balham (1 9 5 4 ), and  H anson ( 1965) 

co n c lu d ed  t h a t  some p a i r i n g  o f  y e a r l in g  b i r d s  ta k e s  p la c e  on th e  b re e d in g  

g ro u n d s . I n  a d d i t io n  t o  p a i r  bond fo rm a tio n s  by  y e a r l i n g s ,  Sherwood ( 1967) 

found  t h a t  th e  n e s t in g  g round  was th e  l o c a t io n  o f  a l l  t r u e  p a i r i n g  a c t i v i t y .

On May 17, tw o p r e v io u s ly  p a i r e d  t r a n s p l a n t s  (B lu e  16 and  B lue H3) 

w ere o b se rv e d  a s  s in g le  b i r d s . B lue H3 a p p e a re d  p a i r e d  tw o days l a t e r  

b u t  B lue 16 rem ain ed  u n p a ire d  f o r  t h e  d u r a t io n  o f  i t s  s ta y  on th e  s tu d y  

a r e a .  Such p a i r  b e h a v io r  in v o lv in g  y e a r l in g  g e e se  h a s  p r e v io u s ly  b een  

r e p o r t e d . Balham (1 9 5 4 ) , w ith  r e f e r e n c e  t o  p a i r i n g  te n d e n c ie s  o f  y e a r l in g  

g e e se , r e c o rd e d  " s h o r t  te rm  a s s o c i a t i o n s  b e tw een  y e a r l i n g s ,  o r  betw een  

y e a r l in g s  and  o ld e r  g e e s e ."  . S im i la r ly ,  Sherwood ( 1967) fo u n d  t h a t  j u s t  

p r i o r  t o  t h e i r  summer m o lt,  th e  l o y a l t y  betw een  p a i r e d  y e a r l in g s  beg an  t o
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d e c l in e .
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Figure 3. Spring a r r iv a l and departure d a tes , and p a ir  s ta tu s  o f  
homing y ea r lin g  fem ale geese  on th e  study area .



B rakhage ( l$ 6 ^  r e p o r te d  t h a t  n o n b reed in g  fe m a le s  w ere t o l e r a t e d  by 

r e s id e n t  b re e d in g  p a i r s .  I n  my s tu d y ,  12 o b s e rv a t io n s  w ere re c o rd e d  o f  

y e a r l in g  n o n b re e d e rs  c l o s e l y  a s s o c i a t i n g  w ith  in c u b a t in g  a d u l t  fe m a le s  

o r  new ly h a tc h e d  r e s i d e n t  g o s l in g s .  Only one in s ta n c e  o f  in to le r a n c e  

tow ard  a  y e a r l in g  fem a le  was o b s e rv e d . On t h i s  o c c a s io n  a  t e r r i t o r i a l  

g an d er e v ic te d  a  y e a r l in g  when i t  ap p ro ach ed  w i th in  f i v e  f e e t  o f  a n  

in c u b a tin g  g o o se .

Twenty dom inance d i s p la y s  w ere made by p a i r s  in v o lv in g  y e a r l in g  

fem ale  t r a n s p l a n t s .  S e v e n te e n  (85 p e r c e n t)  o f  th e s e  w ere on th e  r e l e a s e  

s i t e s  o f  t h e  fe m a le s  m aking up th e  p a i r s .  S o c ia l  r e l a t i o n s h i p s  e x h ib i te d  

by p a i r s  t h a t  in c lu d e d  y e a r l in g  fe m a le s  w ere s im i l a r  t o  th o s e  d e s c r ib e d  

f o r  a l l  age  c l a s s e s  by  W illiam s  ( 1967) and  H anson ( 1965) .  On a l l  o c c a s io n s , 

p a i r s  t h a t  in c lu d e d  y e a r l in g  fe m a le s  w ere dom inant o v e r  s in g le  b i r d s  b u t  

w ere s u b o rd in a te  t o  o ld e r  b re e d in g  p a i r s .  Dominance be tw een  p a i r s  in v o lv ­

in g  y e a r l in g  fe m a le s  a p p e a re d  t o  depend upon t h e  s i z e  and  a g g re s s iv e n e s s  

o f  th e  r e s p e c t iv e  g a n d e rs  and a l s o  on t h e  e n th u s ia sm  o f  t h e  fe m a le s  

in v o lv e d .

D uring  th e  s p r in g  o b s e r v a t io n a l  p e r io d ,  a  d i s t i n c t  r e l a t i o n s h i p  

e x i s t e d  among: ( l )  th e  f lo c k  s i z e  i n  w hich a  y e a r l in g  was fo u n d , ( 2 ) th e

p a i r  s t a t u s  o f  th e  y e a r l i n g  b i r d s  in v o lv e d , an d  ( 3) t h e  p h en o lo g y  o f  th e  

b re e d in g  s e a s o n . I n  l a t e  March and e a r l y  A p r i l  t h e  y e a r l i n g s  a r r i v e d  w ith  

l a r g e  f lo c k s  o f  m ig ra n t b i r d s . F o llo w in g  t h e i r  a r r i v a l ,  th e y  w ere o b se rv e d  

a s s o c ia t in g  w ith  s m a l le r  g ro u p s  o f  g e e se  on o r  n e a r  t h e i r  home l a k e .  Once 

a  p a i r  bond was e s t a b l i s h e d ,  th e  tw o b i r d s  fo rm ed  a  s e p a r a te  u n i t ,  e x h ib i t i n g
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in to le r a n c e  t o  o th e r  b i r d s  i n  t h e  a r e a .  A l l  o f  th e  u n p a ire d  y e a r l in g s  

u s u a l ly  a s s o c ia t e d  i n  sm a ll g ro u p s . B rakhage ( 1965) and  Sherwood ( 1967) 

o b se rv ed  s im i l a r  a s s o c i a t i o n s  o f  s in g le  n o n b reed in g  g e e s e .  As l a t e  May 

ap p ro ach ed , s in g le  and  p a i r e d  n o n b reed in g  g e e se  g ro u p ed  in t o  s m a ll  f lo c k s  

i n  p r e p a r a t io n  f o r  t h e i r  m o lt m ig r a t io n .  A lth o u g h  in c r e a s e d  to l e r a n c e  

was e x h ib i te d  by p a i r e d  n o n b re e d e rs  a t  t h i s  t im e ,  a l l  p a i r s  rem a in ed  a s  

s u b - u n i t s  w i th in  t h e  new ly form ed f l o c k s . The exodus o f  n o n b reed in g  

g e e se  from  th e  s tu d y  a r e a  was r a p i d .  Ten (77  p e r c e n t )  o f  t h e  13 homing 

t r a n s p l a n t s  l e f t  th e  s tu d y  a r e a  be tw een  May 22 and  May 31 . F iv e  o f  th e s e  

t e n  l e f t  t h e  a r e a  i n  th e  l a s t  t h r e e  days o f  t h i s  p e r io d .  No y e a r l in g  

t r a n s p l a n t s  w ere p r e s e n t  on th e  s tu d y  a r e a  a f t e r  May 31.

L a te  a r r i v i n g  y e a r l in g s  e i t h e r  p a i r e d  e a r l y  o r  showed p a i r e d  

r e l a t i o n s h i p s  when i n i t i a l l y  s ig h te d  (F ig u re  3) •  A lth o u g h  d i f f i c u l t  t o  

s u b s t a n t i a t e ,  th e  t im e  o f  a r r i v a l  and  p a i r i n g  b e h a v io r  e x h ib i t e d  by t h i s  

segm ent o f  th e  t r a n s p l a n t  p o p u la t io n  s u g g e s ts  t h a t  l o c a l  d i f f e r e n c e s  i n  

m ig r a t io n a l  p a t t e r n s  may e x i s t .

F a l l  A c t i v i t i e s

On A ugust 2 3 , 1968 B lue CJ was s ig h te d  on S tu d y  Lake 2 , t h e  la k e  where 

i t  was r e l e a s e d  i n  th e  summer o f  1967. T h is  b i r d  h ad  r e tu r n e d  t o  i t s  home 

la k e  a p p a re n t ly  fo llo w in g  a  m o lt m ig ra t io n  o u t o f  t h e  s tu d y  a r e a .  Two 

a d d i t i o n a l  o b s e rv a t io n s  w ere made o f  B lue C J  i n  th e  same a r e a .  The 

r e t u r n  o f  y e a r l in g s  t o  t h e i r  n a t a l  la k e  fo llo w in g  a  summer m o lt was a l s o  

re c o rd e d  by Sherwood ( 1967) .
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B lue CT l e f t  th e  s tu d y  a r e a  f o r  th e  m o lt m ig ra t io n  on May 2 8 ,  1968. 

A t t h i s  tim e  i t  was a  p a i r e d  y e a r l i n g .  A l l  o b s e rv a t io n s  o f  t h i s  b i r d  i n  

l a t e  A ugust su g g e s te d  t h a t  i t  was no lo n g e r  p a i r e d .  The p a i r  bond form ed 

d u r in g  th e  s p r in g  o f  1968 had  a p p a r e n t ly  b een  b ro k e n  on th e  m o ltin g  

g ro u n d s .



CONCLUSIONS

The p r im a ry  o b je c t iv e  o f  m ig ra to ry  w a te rfo w l t r a n s p l a n t  p rogram s 

i s  t o  in t ro d u c e  o r  r e in t r o d u c e  b re e d in g  p o p u la t io n s  o f  a  d e s i r e d  s p e c ie s  

in t o  a  s p e c i f i c  l o c a t i o n .  The s u c c e s s  o f  such  p rogram s depends on th e  

homing b e h a v io r  o f  t h e  s p e c ie s  in v o lv e d .

The t r a n s p l a n t  p rogram  a tte m p te d  i n  t h i s  s tu d y  v e r i f i e d  t h e  homing 

o f  y e a r l in g  fem a le  Canada g e e se  t o  t h e  s i t e s  w here th e y  w ere r e l e a s e d  a s  

g o s l in g s .  T hese r e s u l t s  i n d i c a t e  t h a t  t h e  homing b e h a v io r  o f  Canada 

g e e se  i s  a  le a r n e d  re s p o n s e  and  n o t in n a te  i n  i t s  o r i g i n .  I f  t h e  l a t t e r  

w ere t r u e ,  th e  g e e se  w ould have homed t o  t h e i r  t r u e  n a t a l  a r e a .  I t  

a p p e a rs  t h a t  fem a le  Canada g e e se  home t o  t h e  s p e c i f i c  s i t e  w here th e y  

l e a r n  t o  f l y  a s  g o s l in g s .  McCabe (1947) n o te d  s im i l a r  homing b e h a v io r  

among fem a le  wood ducks (A ix s p o n s a ) .

A lthough  th e  m o r t a l i t y  o f  t r a n s p l a n t s  p r i o r  t o  f l i g h t  a p p e a re d  

s l i g h t l y  lo w er on r e l e a s e  s i t e s  o c c u p ie d  by r e s i d e n t  g e e s e , th e  

l o c a l i z e d  p o s t f l i g h t  movements o f  th e s e  g e e se  a s  a  u n i t  may have b een  

d e t r im e n ta l  t o  t h e i r  s u r v i v a l .  The heavy  h u n tin g  p r e s s u r e  n o rm a lly  found  

on th e  a r e a  d u r in g  t h e  e a r l y  f a l l  co u p le d  w ith  t h e  p r e d i c t a b l e  b e h a v io r  

o f  th e s e  b i r d s ,  p ro b a b ly  r e s u l t e d  i n  a  h ig h  l o c a l  k i l l .  T h is  may a c c o u n t 

f o r  th e  sm a ll number o f  homing g e e se  o b se rv e d  on  S tu d y  Lake I .  C o n v e rse ly , 

t h e  im m ediate d i s p e r s a l  from  th e  s tu d y  a r e a  by s m a ll  g ro u p s  o f  t r a n s p l a n t s  

from  r e l e a s e  s i t e s  n o t  o c c u p ie d  by r e s i d e n t s  may have b een  o f  some s u r v iv a l

v a lu e  t o  th e s e  b i r d s .



MANAGEMENT RECOMMENDATIONS

(1 ) G o slin g  t r a n s p l a n t  p rogram s sh o u ld  le a n  h e a v i ly  to w ard  f e m a le s .

(2 ) Seven and  e ig h t  w eek -o ld  g o s l in g s  a p p e a r  t o  be a  d e s i r a b l e  age 

g roup  t o  u se  f o r  t r a n s p l a n t  p u rp o s e s .

( 3) The t r a n s p l a n t  r e l e a s e  s i t e s  sh o u ld  be c h a r a c te r i z e d  by a  

se c u re  open w a te r  body and an  abundance o f  a v a i l a b l e  v e g e t a t i o n .

(U) N e s tin g  h a b i t a t  sh o u ld  be a v a i l a b l e  a t  th e  r e l e a s e  s i t e s .
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TABLE I I I .  DAILY EKEFLIGHT ACTIVITY OF TRANSPLANTED GOSLINGS

M orning
P r io r

To
S u n r is e

S u n r is e  
S u n r is e  + l / 2 h r .

S u n r is e  + 
l / 2h r . - l h r .

S u n r is e  + 
I h r . - l  l / 2h r s .

S u n r is e  +
I  l / 2h r s . - 2h r s .

M in.
s t i /

M in. M in. M in. Min,
A c t i v i t y O bserved % O bserved  $ O bserved * O bserved % O bserved  io
F eed in g «5 t i l 100 192 100 180 t i l 220 74 194 69
R e s tin g 20 19 0 0 0 13 6 52 17 60 21
P .B .D .2 / 0 0 0 0 0 30 13 26 9 27 10

S u b to ta ls 105 192 223 298 28l
T o ta l = 1099 m in u tes o f  m orning o b s e rv a t io n s

E vening
2 h r s . - l  l /2 h : C S . I  l / 2 h r s . - l h r . l h r . - l / 2 h r e

B efo re B efo re B efo re

I
A f te r

S u n se t S u n se t S u n se t S u n se t S u n se t S u n se t
M in. M in. M in. M in. M in.

A c t i v i t y O bserved t O bserved  $ O bserved O bserved # f O bserved +
F eed in g 230 58 270 64 334 ti l 501 84 100 273 76
R e s tin g 135 34 126 29 64 15 71 12 0 59 16
P .B .D . 32 8 31 7 17 4 21 4 0 29 8

S u b to ta ls 397 435 415 593 361
T o ta l  = 2201 m in u tes  o f  ev en in g  o b s e rv a t io n s

Midday-
P re e n in g ,

R e s tin g  R e s tin g  B a th in g ,
F eed ing_________ On Land_________ On W ater_________ a n d /o r  D rin k in g

M in u te s  O bserved  3^57 913 Il!?2+ 553
P e rc e n t O bserved $8 14 18 10
________ T o ta l  = 6609 m in u te s  o f  m idday o b s e rv a t io n s

T o ta l  P r e f l i g h t  O b se rv a tio n s  = 99Q9 m in u tes  (a p p ro x . 16$ h r s . )
I /  I n d i c a t e s  p e r c e n t  o f  t r a n s p l a n t s  p e rfo rm in g  th e  a c t i v i t y .
2 /  The com bined a c t i v i t y  o f  P re e n in g , B a th in g , a n d /o r  D rin k in g .
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