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Abstract:
Canada goose production and nesting habitat were studied from 1970-1971 on a portion of the Madison
River which is influenced by-water control. Resting data were recorded from 21 nests in 1970 and 39
nests in 1971. The nesting season began approximately March 23 in both years with peak hatch
occurring during the first week of May. The average clutch size for the two years was 5.64.

An 80 percent nest success was found with deserted and destroyed nests each equalling 8.33 percent.
Successful nests produced 5.31 goslings per nest. Color-marked broods in 1971 did not indicate that
brood grouping had a distinct origin from different sections of the river. However, they did suggest that
grouping of broods was related to gosling age. Average brood sizes at mid-May were 5.12 and 5.24 in
1970 and 1971 respectively. Fifty-two nests were located on islands. Islands used appeared to be
related to preference as well as availability. Based on acreage available, islands less than 1/10 acre
were the most preferred with progressively less preference shown for larger islands. Willow was the
most often used cover type for nesting geese although type of cover did not appear to be important so
long as concealment was provided. Geese selected nest sites on points or sides of islands where ice
flow had reduced the density of vegetation and afforded greater visibility. Flooding of goose nests was
not evident in this study. Water levels did not reach a stage to flood nests until after the major portion
of nests had been completed. A comparison of hatching period and flooding on the Jefferson and
Missouri Rivers, which have no water controls, showed a probable high loss of nests would have
occurred in 1971. 
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ABSTRACT

C an ad a  .g o o se  p r o d u c t i o n  a n d  n e s t i n g  h a b i t a t  w e re  s t u d i e d  fro m  
1 9 7 0 -1 9 7 1  o n .a  p o r t i o n . o f  t h e  M a d is o n  R iv e r  w h ic h  i s  i n f l u e n c e d  by- 
w a te r  c o n t r o l .  W e s tin g  d a t a  w e re  r e c o r d e d  fro m  21  n e s t s  i n .1970, 
a n d  39 n e s t s  i n  1 9 7 1 . T he n e s t i n g  s e a s o n  b e g a n  a p p r o x im a te ly  .■
M arch  2 3  i n  b o th  y e a r s  w i th  p e a k  h a t c h  o c c u r r i n g  d u r in g  t h e  f i r s t  
w eek  o f  M ay. . The a v e r a g e  c l u t c h  s i z e  f o r  t h e  tw o  y e a r s  w as 5 .6 4 ,.
An 80 p e r c e n t  n e s t  s u c c e s s ,  was fo u n d  w i th  d e s e r t e d  a n d  d e s t r o y e d  ■ 
n e s t s  e a c h  e q u a l l i n g  8 .3 3  p e r c e n t . . . - S u c c e s s f u l  n e s t s  p ro d u c e d  5 •S I  
g o s l i n g s  p e r  n e s t .  . C o lo rr-m afk ed  b r o o d s  i n  1971 d i d  n o t  i n d i c a t e  
t h a t  b ro o d  g r o u p in g  h a d  a  d i s t i n c t  o r i g i n  fro m  d i f f e r e n t  s e c t i o n s  
o f  t h e  r i v e r . H o w e v e r , . t h e y  .d id  s u g g e s t  t h a t  g r o u p in g  o f  b ro o d s  
w as r e l a t e d  t o  g o s l i n g  a g e . ' A v e ra g e  b r o o d  s i z e s  a t  m id -M ay -w ere  
5 .1 2  a n d  5 .2 4  i n .  1970 an d ' 19 7 1  r e s p e c t i v e l y . .  F i f t y - t w o  n e s t s  w ere  
l o c a t e d  o n , i s l a n d s . ,  I s l a n d s  u s e d  a p p e a r e d  t o  b e  r e l a t e d ,  t o  p r e f e r e n c e  
a s  w e l l  a s  a v a i l a b i l i t y .., B a se d  o n  a c r e a g e  a v a i l a b l e ,  i s l a n d s  . l e s s  " 
t h a n . l / l O  a c r e  w e re  t h e  .m ost p r e f e r r e d  w i th  p r o g r e s s i v e l y  l e s s  p r e f ­
e r e n c e  s h o w n - fo r  l a r g e r  ' i s l a n d s ..  . W illo w  w as t h e  m o s t o f t e n  u s e d  
c o v e r  t y p e  f o r  n e s t i n g  g e e s e  a l t h o u g h  t y p e  o f  c o v e r  d i d  n o t  a p p e a r  
t o  b e  im p o r t a n t  s o  lo n g  -as- c o n c e a lm e n t  w as p r o v i d e d .  G eese', s e l e c t e d  .' 
n e s t  s i t e s  o n  p o i n t s  o r  s i d e s  o f  i s l a n d s  w h e re . i c e  f lo w  h a d  r e d u c e d  
t h e  d e n s i t y  o f  v e g e t a t i o n . a n d . a f f o r d e d  g r e a t e r  v i s i b i l i t y .  F lo o d i n g ■ 
o f  g o o s e  n e s t s  was n o t  e v i d e n t  i n  t h i s  s t u d y . . .  W a te r  l e v e l s  d id  n o t  
r e a c h - a  s t a g e  t o  f l o o d  n e s t s  u n t i l  a f t e r  t h e  m a jo r  p o r t i o n  o f  n e s t s . 
h a d  b e e n , c o m p le te d .  . A .c o m p a r is o n  o f  h a t c h i n g  p e r i o d  a n d . f l o o d i n g  on  
t h e ' J e f f e r s o n ,  a n d  M i s s o u r i - R i v e r s ,  w h ic h  h a v e  no  w a te r  c o n t r o l s ,  
show ed a  p r o b a b le  h i g h - l o s s  o f  n e s t s  w o u ld  h a v e  o c c u r r e d  in . 1971 .



• INTRODUCTION

T he G re a t  B a s in  C anada. G o o se , B r a n ta  c a n a d e n s i s  m o f f i t t i ,  ■ a  

common b r e e d e r  a lo n g  r i v e r  a n d  im poundm ent s y s te m s  t h r o u g h o u t • i t s  

r a n g e ,  i s  n o te d  t o  c o n c e n t r a t e  i t s  n e s t i n g  a c t i v i t i e s  w h e re  r i v e r s  

fo rm  n u m ero u s  c h a n n e l s  a n d  i s l a n d s  (C r a ig h e a d  a n d  C r a ig h e a d ,  1 9 ^ 9 ) .  

F lo o d in g  i s  a n  a n n u a l  t h r e a t  t o  n e s t i n g  s u c c e s s  f o r  t h e s e  g e e s e  a n d  

• s e v e r a l  s t u d i e s  h a v e  show n f l o o d i n g  t o  b e  a  m a jo r  s o u r c e  o f  n e s t  

l o s s  ( C r a ig h e a d .a n d  C r a ig h e a d ,  1 9 ^ 9 ; • a n d  K lopm an, 1 9 5 8 ) .  . W h e n .s u b je c te d  

t o  a n n u a l  w a te r  f l u c t u a t i o n s  i n  a  r i v e r  h a b i t a t ,  a  m a jo r  p o r t i o n  o f  t h e  

p r o d u c t i v i t y  c a n .b e  l o s t  i n  a n y  g iv e n  y e a r . ' . . .

. T he M a d iso n  R i v e r  a b o v e  E n n is  L ak e  h a s  a n  a b u n d a n c e  o f  i s l a n d s  

a n d  h a r b o r s  a  b r e e d i n g  f l p e k . o f  C an ad a  g e e s e *  W a te r  l e v e l s  a r e  p a r ­

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

b a n d in g  o p e r a t i o n s  b y  t h e  M o n tan a  F i s h  - a n d  Game. D e p a r tm e n t  p r o v id e  

some- i n s i g h t  on  t h e  n u m e r ic a l  s t a t u s  o f  t h i s  f l o c k .  . T h u s t h e  o p p o r -  ' 

t u n i t y  e x i s t e d  t o  s tu d y  t h e  r e l a t i o n s h i p  b e tw e e n  w a te r  l e v e l s  a n d  

g o o s e  p r o d u c t i o n .  O b j e c t i v e s  o f  t h i s  s t u d y  w ere  t o  d e te r m in e  t h e  

b r e e d in g  p o p u l a t i o n  an d . i t s  s u c c e s s ,  t o  e v a l u a t e  n e s t i n g  h a b i t a t ■a n d  

t o  d e te r m in e  t h e  w a te r  I e v e l ^ n e s t i h g  s u c c e s s :  r e l a t i o n s h i p s ,

T he f i e l d  s tu d y  w as c o n d u c te d  o n  a  p a r t - t i m e  b a s i s  f ro m  A p r i l  t o '  

J u n e ,  1 9 7 0 , f u l l - t i m e  f ro m  J u n e  t o  .m id -S e p te m b e r , 1 9 7 0 , a n d  from . A p r i l  . 

t o  m id -S e p te m b e r , ' 1971*



DESCRIPTION OF STUDY AREA ' . ' ■

T he s tu d y  a r e a ,  l p c a t e d - oh  a n 'a p p r o x im a te  4 . 5 ' m i le  seg m en t o f  

t h e  M a d iso n  R iv e r  'b e tw e e n  E n n is ' a n d .M e A l l i s t e r , , M o n tan a  ( F ig u r e  I )  

i n c l u d e s  a n  a r e a  of- a p p r o x im a te ly  1 1 ,2 6 0 - a c r e s .  . E n n is  L a k e , i n  t h e  

n o r t h  e n d  o f  - t h e  a r e a  i s  3^800 a c r e s .  The - v a l l e y  i s  b o u n d ed  "by th e '-  

J e f f e r s o n  M o u n ta in s  o n  t h e  w e s t  a n d  t h e  M ad iso n  R ange on  t h e  e a s t .

. T he r i v e r '  a t  M c A l l i s t e r ,  d r a i n s  an- a r e a  o f  2 , l 8 6 - s q u a r e  m i l e s .

A v e ra g e  d i s c h a r g e  o f  t h e  r i v e r  i s  1 ,6 7 5  c f s  w i t h •a  r e c o r d e d  maximum . 

d i s c h a r g e  o f  7 ,7 5 0 ;  h a v in g  o c c u r r e d  i n  J u n e ,  1 ^ 4 3 , and.- a .  m inim um  o f  

210 i n  A u g u s t ,  1959« Two dam s owned b y  th e -  M ontana.' P ow er Company 

i n f l u e n c e  t h e  w a te r  flo w - a lo n g  t h e  M a d iso n  R i v e r j  M a d iso n  Dam- a t  

M c A l l i s t e r , . a n d  H ebgen  Dam 64  m i l e s  u p s t r e a m  ■ f r o m '.M c A l l i s t e r . F rom  -. 

,E n n is  L ak e  to .  a p p r o x im a te ly  5- m i l e s  u p s t r e a m  t h e  r i v e r  i s  o f  a  b r h id e d  

. c h a r a c t e r  w i th -m o re  t h a n  400 i s l a n d s  ( F i g u r e  2 ) .

T he v e g e t a t i o n - o f  t h e  a r e a  i s  c h a r a c t e r i s e d  b y  t h r e e  t y p e s :  

m eadow , r i v e r  i s l a n d  a n d  m a rs h .  T he meadow t y p e . s u p p o r t s  b l u e g r a s s
' - "v

.(P oa  s p p . ) ,  d a n d e I i o n  - (^ a r a x j cum s p p ..) ,  t h i s t l e  ( C i r s i u m . s p p . ) ,  

c i n q u e f o i l  ( P o t e n t i l i a - s p p . ) ,  s e d g e s  ( C a re x  'sp p . ) ,  a n d  r u s h e s  ( J u n c u s  

s p p . ) .  M an y -o f t h e  i s l a n d s  h a v e  a n  o y e r s t o r y  o f  b l a c k  c o tto n w o o d  

( P o p u lu s  t r j c h o c a r p a )  a n d  w a te r  b i r c h  ( B e t u l a  O c c i d e n t a l l s ) . The 

i s l a n d  u n d e r s t o r y  i s  com posed  m o s t . com m only o f  r e d  dogw ood ( C o rn u s 

s t o l o n i f e r a ) ,  w oods r o s e  (R o sa  w o o d s ! ) ,  w e s t e r n  .sn o w b e rry  ( S y m p h o ri-  .

c a r p o s  o c c i d e n t a l i s ) ,  g o M e n r o d  .(S o l id a g o  s p p . ) ,  c o w - p a r s n ip  (H e ra c le u m
. . . . .  '  - ,  1

. la n a tu m ) , n e t t l e  ( U t r i c a - s p p . ) ,  r a s p b e r r y  .(R ubus s p p . ) ,  r e e 'd g r a s s
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F ig u r e  2 . A e r i a l  v ie w  o f  t h e  c h a n n e l s  a r e a  o f  t h e  M a d iso n  R iv e r  ab o v e  
E n n is  L a k e .
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( P h r a g m i te s  eom m unig) a n d  w i l lo w  ( S a l i x  s p p . ) . M o is t  a r e a s  on  t h e  ■ 

i s l a n d s  s u p p o r t  s m a l l - f r u i t e d  b u l r u s h  ( S c l r p u s  m i c r o c a r p u s ) ,  A m e r ic a n  

b u l r u s h  ( S c i r p u s  a m e r i c a n a ) ,  b e a k e d  s e d g e  ( C a re x  r o s t r a t a )  a n d  w ire  

r u s h  ( J u n c u s  b a l t i c u s ) . The m a rsh  a r e a s  a r e  e x t e n s i v e  b e d s  o f  c a t t a i l  

( T ypha  l a t i f o l i a ) .

W e a th e r  d a t a  f ro m  t h e  E n n is  s t a t i o n  show  a  m ean a n n u a l  t e m p e r a t u r e  

o f  43  F .  A p r i l  i s  t h e  f i r s t  m on th  t o  r e a c h  t h e  a v e r a g e  t e m p e r a tu r e  

o f  40 F .



METHODS

D u rin g  A p r i l  a n d  May o f  1970 a n d  1 9 7 1  a n  i n t e n s i v e  s e a r c h  was made 

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

f l i g h t s  m ade i n  l a t e  M arch  a n d  A p r i l  a i d e d  i n  l o c a t i n g  a r e a s  o f  

a c t i v i t y - a n d . n e s t i n g  p a i r s .  A t l e a s t  t h r e e  c o m p le te  s e a r c h e s  o f  t h e  

s tu d y  a r e a  w e re  made e a c h  y e a r .

I n  1970 a l l  s e a r c h e s  w e re  made o n  f o o t .  S e a r c h e s  on  f o o t  a n d  b y  

ca n o e  w e re  made i n  1 9 7 1 . H e s ts  w e re  com m only l o c a t e d  b y  o b s e r v in g  

m a le s  o n  w a i t i n g  s t a t i o n s  a n d  s e a r c h i n g  s u r r o u n d in g  h a b i t a t .  S e v e r a l  

n e s t s  w e re  fo u n d  i n  1971  b y  r e t u r n i n g  t o  n e s t  s i t e s  o f  t h e  p r e v io u s  

y e a r .  . L o c a t io n  n e s t s  w e re  m ark ed  b y  p l a c i n g  y e l lo w  f l a g g i n g  on 

w i l lo w s  a t  t h e  o p p o s i t e  e n d  o f  t h e  i s l a n d .  . E ac h  n e s t  w as v i s i t e d  

. a t  7 - l a y  i n t e r v a l s  u n t i l  t h e  f a t e  o f  t h e  n e s t  was d e t e r m in e d .  . An 

e f f o r t  w as m ade t o  k e e p  d i s t u r b a n c e  a t  a  m inim um . D i s t a n c e  t o  w a te r ,  

h e i g h t  a b o v e  t h e  w a t e r ,  l o c a t i o n  o n . t h e  i s l a n d , ,  n e s t i n g  m a t e r i a l  a n d  

t h e  c o n c e a lm e n t  c o v e r ' w e re  r e c o rd e d ,  a t  e a c h  n e s t  s i t e .

B r o o d .o b s e r v a t i o n s  w e re  made t r i - w e e k l y  a t  v a r i o u s  t i m e s  t h r o u g h ­

o u t  t h e  d a y  fro m .M ay  u n t i l  m id - J u n e .  B ro o d s  w e re  o b s e r v e d  w i th  t h e  

- a i d  o f  a  7  X 35 b i n o c u l a r  a n d  a  2 0 -6 0  X s p o t t i n g  s c o p e .  G o s l in g  a g e s  

w e re  d e t e r m in e d .a c c o r d i n g  t o  Yocum a n d  H a r r i s  ( 1965) .

I n  1 9 7 1  a n : a t t e m p t  was made t o  d e te r m in e  t h e  o r i g i n  o f  b ro o d s  

a p p e a r in g  o n  t h e  b r o o d - r e a r i n g  a r e a s .  The s tu d y  a r e a  w as d iv i d e d  i n t o  

t h r e e  s e c t i o n s  (xFigipre 3 ) a n d  a  c o lo r ,  d y e  a s s i g n e d - t o  e a c h  f o r  m a rk in g
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o f  em b ry o s in .  e g g s  ( E v a n s ,y 1 9 5 1 ) .  ̂ E g g s  w e re  i n j e c t e d  i n ' n e s t s  f o r  w h ic h  

■ a  c o m p le te  h i s t o r y  w as known., .

D u r in g  J t tn e  a n d  J u ly , -  l e n g t h ,  w id th  a n d  c i r c u m f e r e n c e  o f  i s l a n d s  

u s e d  f o r  n e s t i n g  w e re  m e a s u r e d .  . A t n e s t  s i t e s ,  v i s i b i l i t y  m e a su re m e n ts  

w e re  t a k e n  a t  t h e  f o u r  co m p ass  d i r e c t i o n s  f ro m  a  d i s t a n c e  o f  50 f e e t  

w h e n , f e a s i b l e .  F rom  each - o f  t h e  f o u r  p o i n t s ,  t h e  e s t i m a t e d .d e g r e e  o f  

o b s t r u c t i o n  w as r e c o r d e d .

H y d r o l o g i c a l  d a t a  f o r  H ebgen. a n d  M a d iso n  Dams w e re  o b t a i n e d  fro m

. th e  r e c o r d s  o f  t h e  M o n tan a . P ow er Com pany; d a t a  f o r  t h e  J e f f e r s o n  a n d
. .  ' ;

■ M isso u ri R i v e r s  f ro m  t h e  W a te r  R e s o u rc e s  D i v i s i o n ,  G e o lo g ic a l .  S u rv e y  

o f  th e .  W n ite d  S t a t e s .  D e p a r tm e n t o f  t h e  I n t e r i o r .



RESULTS

. B re e d in g -  P o p u la t i o n

B . Co. B i o f f i t t i  c o m p r is e d  t h e  m a in  b r e e d in g  f l o c k  o n  t h e  s tu d y  

a r e a .  U s in g  t h e  c r i t e r i a ,  o f  e y e  s p o t ,  c h e e k  p a tc h -  a n d .w h i t e  f o r e h e a d  

s e t  f o r t h - b y  H an so n  ( 1965 ) ,  s p e c im e n s  o f  B . . c .. m axim a w e re  o b s e r v e d  

. on  t h e  s tu d y  a r e a  d u r in g  t h e  s p r i n g  o f  1 9 7 1 . - Ho n e s t s  w e re  fo u n d  

t h a t  c o u ld  b e  i d e n t i f i e d  w i t h - B . c ... m axim a, a l t h o u g h  - a  g o o s e  b e l i e v e d  

t o  b e  o f  t h i s  r a c e  w as o b s e r v e d  w i th  a  b r o o d „

. T a b le  I  show s t h e  n u m b ers  o f  g e e s e  i n h a b i t i n g  t h e  s tu d y  a r e a  

d u r in g  t h e  s p r i n g  o f  1969 ,  1970 a n d . 1 9 7 1 . C o n s id e r in g  o n ly  t h e  p a i r s  

a n d  s i n g l e s  a s  a  m e a s u re  o f  t h e  b r e e d in g  p o p u l a t i o n  (H a n so n  a n d  

B ro w p in g , 1 9 5 9 ) ;  t h e  d a t a  s u g g e s t  a  d e c r e a s e  f r o m .1969 t o  1970 a n d  

a n  i n c r e a s e  f ro m  1970 t o  1971 .

T a b le  I ,  . S p r in g  p o p u l a t i o n  c o u n ts  o n  t h e  s tu d y  a r e a .

D a te P a i r s S i n g l e s G ro u p s T o t a l

A p r i l  2 7 , 1969 ( a e r i a l ) 34 . 14 19 101
M arch  27 ,  1970 ( a e r i a l ) 19 4 io 4 146
A p r i l  1 1 , 1970 (g ro u n d ) 24 6 ■ 124 176
A p r i l  2 2 ,  1970 ( a e r i a l ) 14 7 22 57

. A p r i l  29 ,  19 7 1  ( a e r i a l ) ■ 30 18 56 • 134

. L e n g th - o f  t h e  N e s t in g  S e a s o n

C an ad a  g e e s e  w e re  p r e s e n t  o n  t h e  s tu d y  a r e a  a t  t h e  b e g in n in g  o f  

f i e l d  s t u d y  e a c h  -y ea ,r  „ . A e r i a l  f l i g h t s  o n . J a n u a r y  4  a n d  M arch  2 3 , 1971
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i n d i c a t e d  a  w i n t e r i n g ,  f l o c k  o f  100 t o  200 g e e s e  on  t h e  s tu d y  a r e a .

T he n e s t i n g  s e a s o n  b e g a n ■a p p r o x im a te ly  M arch  2 3  i n  1970 a n d  1 9 7 1 . 

D a te s  f o r  t h e  i n i t i a t i o n  o f  e g g - l a y i n g  w e re  c a l c u l a t e d  by  b a c k - d a t i n g  

. t h e  a g e  o f  b ro o d s  o b s e r v e d .  A p e r io d ' o f  36 d a y s  w as u s e d  b e tw e e n  

h a t c h i n g  d a t e s  a n d  t h e  b e g in n in g  o f  n e s t i n g i K o s s a c k  :(1 9 ^7 ) r e p o r t e d  

a n  i n c u b a t i o n  p e r i o d  o f  26 d a y s  p l u s  o r  m in u s  one  o r  tw o  d a y s  a n d  a n  

e g g - l a y i n g ' r a t e  o f  1 .5  d a y s  p e r  egg  ( K o ss a c k ,  1 9 5 0 ) .  I n  19 7 1  a n  

i n c u b a t i o n  p e r i o d  o f  28 o r  29 d a y s  w as d e te r m in e d ,  f o r  one  n e s t  on 

t h e  s tu d y  a r e a .  . P e a k  h a t c h  o c c u r r e d  d u r in g  t h e  f i r s t  w eek  o f  May 

f o r  b o th  y e a r s  o f  s t u d y .

H an so n  a n d  B ro w n in g  (1 9 5 9 ) r e f e r r e d  t o  a  m ean d a i l y  t e m p e r a tu r e  

o f  bo  F  f o r  th e -  i n i t i a t i o n  o f  n e s t i n g  b y  C an ad a  g e e s e  o n  t h e  H a n fo rd  

R e s e r v a t i o n ,  W a s h in g to n .  . In - jn y  s tu d y ,  m ean d a i l y  t e m p e r a t u r e  f o r  a  

7 -d a y  p e r i o d  p r i o r  t o  t h e  n e s t i n g  s e a s o n  w e re  4 l . 3  F a n d  4 2 .7  F f o r  

1970 a n d  1 9 7 1  r e s p e c t i v e l y .  A -5 - i n c h  s n o w f a l l  o c c u r r e d  a t  t h e  b e g in ­

n in g  o f  t h i s . p e r i o d  i n  1970 a n d  h a d  c o m p le te ly  m e l t e d . f i v e  d a y s  l a t e r .  

E x c e p t  f o r  t h i s  snow  c o v e r ,  t h e  n e s t i n g  i s l a n d s  w e re  f r e e  o f  i c e  w e l l  

b e f o r e  t h e  b e g in n in g  o f  n e s t i n g .  . I n .  1 9 7 1  t h e  lo w e r  p o r t i o n  o f  t h e  

s t u d y  a r e a  w as c o v e re d  w i th  i c e  a t  t h e  i n i t i a t i o n ,  o f  t h e  n e s t i n g  

p e r i o d  / ( F ig u r e  4 ) .  O n ly  t h e  u p s t r e a m  p o i n t s  o f  t h e  i s l a n d s  w ere  

f r e e  o f  i c e  c o v e r  a t  t h e  t im e  o f  e a r l i e s t  n e s t i n g .

O th e r  w o rk e r s  h a v e  p o i n t e d  o u t  i t h a t  w e a th e r ,  p a r t i c u l a r l y  te m p e r ­

a t u r e  d u r i n g  t h e  e a r l y  p a r t  o f  t h e  s e a s o n ,  h a s  a n  e f f e c t  o n  t h e  b r e e d in g
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F ig u r e  4 .  I c e  c o v e r  o n  t h e  i s l a n d s  a t  t h e  b e g in n in g  o f  t h e  n e s t i n g  
s e a s o n  i n  1971 .
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p h e n o lo g y  ( C o l l i a s  a n d  J a h n j, 1 9 5 9 ; B ra c k a g e , 1 965) .  T he m ean d a i l y  

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

t h a n  d i d  i c e  a n d  snow  c o v e r  o f  s h o r t  d u r a t i o n .

The n e s t i n g  s e a s o n  l a s t e d ,  f o r  TO d a y s  i n  1970 a n d  90 d a y s  i n  

1 9 7 1 . • C o n t in u e d  i n c u b a t i o n  o f  a  c l u t c h  o f  e g g s  w h ic h  c o n ta in e d  d e a d  

e m b ry o s^ e x te n d e d  t h e  s e a s o n  9 d a y s  i n  1 9 7 1 . T h ese  s e a s o n . l e n g t h s  

a r e  i n  a g r e e m e n t  w i th  o t h e r  s t u d i e s  d o n e  i n  a r e a s  o f  s i m i l a r  c o n d i ­

t i o n s  {Geis_, 195(3; F l a t h ,  1 9 7 0 ; H an so n  a n d  B ro w n in g ,. 1 9 5 9 ) • K lopm an 

( 1958 ) a t  Dog L a k e , M a n i to b a ,  fo u n d  e x t e n s i o n  o f  t h e  n e s t i n g  s e a s o n  

d u e  m a in ly  t o  r e n e s t i n g .  S in c e  n o n e  o f  t h e  b i r d s  i n  t h i s  s tu d y  w ere  

m a rk e d , r e n e s t i n g  c o u ld  n o t  b e  i d e n t i f i e d .

C lu tc h  S iz e

T he a v e r a g e  c l u t c h  s i z e  f o r  59 n e s t s  d u r in g  t h e  tw o  y e a r s  o f  

s tu d y  w as 5 * 6 4 . T h is  c l u t c h  s i z e  co m p a re s  f a v o r a b l y  w i th  t h o s e  

r e p o r t e d  b y  o t h e r  a u t h o r s  (T a b le  2 ) .  T h e re  w as no  a p p r e c i a b l e  d i f ­

f e r e n c e  b e tw e e n  t h e  a v e r a g e  c l u t c h  o f  5 -7 6 'a n d  5«55 f o r  1970 an d . 1971 

r e s p e c t i v e l y .  T a b le  3 g i v e s  t h e  f r e q u e n c y  d i s t r i b u t i o n  o f  t h e  num ber 

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

1970 w as p r i m a r i l y  d u e  t o  a  h i g h e r  p e r c e n t  o f  s e v e n  e g g  c l u t c h e s  i n  

t h a t  y e a r .

M a r t i n  ( 1963) i n d i c a t e d -  t h a t  y o u n g e r  g e e s e  n e s t i n g  f o r  t h e  f i r s t  

t im e  n e s t  l a t e r  i n  t h e  s e a s o n  t h a n  o l d e r  n e s t i n g  g e e s e . H an so n  a n d  

S m ith  ( l 9 5 0 )  s u g g e s t e d  t h a t  y o u n g e r  g e e s e  l a i d  s m a l l e r  c l u t c h e s .
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T a b le  2 .  C lu tc h  s i z e s  f o r  C anada g o o s e  n e s t s  a t o t h e r  a r e a s

A u th o r  a n d  N e s t in g  A re a C lu tc h  S iz e Number o f  N e s ts

F l a t h  ( B i t t e r r o o t  V a l l e y ) 1970 5 .8 8 16

M a r t in  ( O gden Bay) 1956 5 .2 , 34
1957 5 .6 66
1958 5 .7 102

G e is  ( F l a t h e a d  V a l l e y ) 1953 5 .5 5 169
1954 . 5 .1 5 189

Dey (O gden  B ay) 19 5 9 5 .2 62
I 960 5 .3 62

H an so n  a n d  B row ning
(H a n fo rd  R e s e r v a t i o n ) 1959 5 .3  -  5 .5 732

T a b le  3« F re q u e n c y  o f  d i s t r i b u t i o n  o f c l u t c h s i z e s

(TlntnVi ,cWlZP , , ^970  . 1971 . Y e a rs  ..Combined-

N o. E g g s N o. N e s t s  $  N o. Ne s t s Io N o. N e s ts  $

3 2 9 0 0 2 3
; '4 0 0 5 13 5 8

5 5 2k 11 29 16 27
6 8 38 18 47 26 44
7 6 29 k 10 10 17

T o t a l  N e s ts 21 38 59
A v e ra g e  C lu tc h

S iz e 5 .7 6 5 .5 5 5 .6 4



I n . 19 7 1  n e s t s  i n  t h e  f i r s t  h a l f  o f  t h e  s e a s o n  c o n t a i n e d  5 .5 2  e g g s  a n d  

t h o s e  i n  t h e  l a t e r  h a l f ,  5 . 5 8 .

N e s t  F a t e

A t o t a l  o f  60 n e s t s  w e re  fo u n d  d u r in g  t h e  tw o  y e a r s  o f  t h e  s t u d y . 

A n e s t  w as c o n s i d e r e d  s u c c e s s f u l  i f  a t  l e a s t  one egg  h a t c h e d .  N e s t  

s u c c e s s  w as 80 p e r c e n t  f o r  t h e  tw o  y e a r s .  T a b le  4  show s no  s i g n i f i c a n t  

d i f f e r e n c e  i n  n e s t  s u c c e s s  b e tw e e n  y e a r s .

T a b le . 4 .  F a t e s  o f  g o o s e n e s t s f o r  1970 a n d . 1971 . '

1970 1971 T o t a l

N o. Io , N o . ' Io N o. Io

N um ber o f  N e s t s  F ound 21 39 6 0

S u c c e s s f u l  N e s t s 17 8 0 .9 5 31 7 9 .4 8 48 8 0 . 0 0

D e s e r t e d  N e s t s I 4 .7 6 4 I O .2 5 5 8 .3 3

D e s t r o y e d  N e s ts 2 9 .5 2 3 7 . 6 0 5 8 .3 3

Unknown I 4 .7 6 I 2 . 5 6 2 3 .3 3

The h ig h  p e r c e n t a g e  o f  n e s t s  h a tp h e d  i s  c o m p a ra b le  t o  t h e  s u c c e s s  

o f  c e r t a i n  o t h e r  r i v e r  g o o s e  f l o c k s . G r ie b ,  S h e ld o n  a n d  N e f f  ( 1961) 

o n  t h e  G re e n  a n d  Tam pa R iv e r s  o f  Wyoming fo u n d  a  n e s t  s u c c e s s  o f  84 

p e r c e n t  o v e r  a  f o u r  y e a r  p e r i o d .  N a y lo r  a n d  H un t ^ 1 9 5 ^ )  r e p o r t e d  a  • 

n e s t  s u c c e s s  o f  7 9  p e r c e n t  o n  t h e  S u s a n  R iv e r  i n  C a l i f o r n i a .
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T en  o f  t h e  tw e lv e  u n s u c c e s s f u l  n e s t s  w e re  c l a s s i f i e d  a s  d e s e r t e d  

o r  d e s t r o y e d .  T he tw o  n e s t s  o f  unknow n f a t e  w e re  p a r t i a l l y  d e s t r o y e d  

b u t  i t  i s  n o t  know n w h e th e r  d e s e r t i o n  t o o k  p l a c e  b e f o r e  o r  a f t e r  

d e s t r u c t i o n .  I n  1970 tw o  n e s t s  w e re  d e s t r o y e d ,  o n e  b y  a  sk u n k  a n d  

t h e  o t h e r  b y  a n  u n i d e n t i f i e d  p r e d a t o r „ I n  1971 ,  t h e  t h r e e ,  n e s t s  

d e s t r o y e d  w e re  a t t r i b u t e d  t o  a v i a n  p r e d a t i o n ,  a n d  in c l u d e d  t h e  l o s s  

o f  t h e  i n c u b a t i n g  g e e s e .  . One n e s t ,  i n  t h e  same v i c i n i t y ,  w as d e s e r t e d  

a n d  may h a v e  h a d  a  s i m i l a r  f a t e  a l t h o u g h  t h e  g o o s e  c a r c a s s  w as n o t  

l o c a t e d .  One n e s t ,  i n  w h ic h  t h e  e g g s  h a d  b e e n ,  i n j e c t e d ,  w as d e s e r t e d  

a l t h o u g h  t h e  g o o s e  w as know n t o  h a v e  in c u b a t e d  t h e  e g g s  a f t e r  t h e  

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

Egg S u c c e s s

A t o t a l  o f  -332 e g g s  w e re  l a i d  i n  g o o s e  n e s t s  o b s e r v e d  d u r in g  t h e  

tw o  y e a r s  o f  s t u d y .  . E g g - h a tc h in g  s u c c e s s  f o r  a l l  n e s t s  w as 77  p e r c e n t .  

D e s e r t e d  a n d  d e s t r o y e d  e g g s  a c c o u n te d  f o r  e i g h t  a n d .n i n e  p e r c e n t ,  o f  t h e  

eg g  l o s s  r e s p e c t i v e l y .  F o r t y - f i v e  e g g s  f ro m  d e s e r t e d  a n d  d e s t r o y e d  

n e s t s  w e re  e x a m in e d  f o r  t h e  tw o  y e a r s .  . E m b ry o n ic  d e a th  w as e v id e n t  

i n  4 3  o f  t h e  e g g s  w h i l e  t h e  o t h e r  2  w e re  i n f e r t i l e .

. S u c c e s s f u l  n e s t s  h a d  a n  egg  s u c c e s s  o f  95 p e r c e n t  f o r  t h e  tw o  

y e a r s .  S u c c e s s f u l  n e s t s  p ro d u c e d . 5 .3 1  g o s l i n g s  p e r  n e s t s .  Of t h o s e  

e g g s  n o t  h a t c h e d  i n  s u c c e s s f u l  n e s t s ,  l a t e  e m b ry o n ic  d e a th  a n d  

i n f e r t i l i t y  w e re  e v i d e n t .



B ro o d  P r o d u c t io n

•̂16-

B ro o d s  r e m a in e d  a lo n g  t h e  r i v e r  c h a n n e l s  u n t i l  a b o u t  m id^M ay.

D u r in g  t h i s  t i m e ,  b ro o d  o b s e r v a t i o n s  w e re  d i f f i c u l t  t o  o b t a i n  b e c a u s e  

o f  t h e  v e g e t a t i o n  h e i g h t  o n  t h e  m eadow s u s e d  f o r  f e e d i n g  a r e a s . A f t e r  

m id-M ay , b r o o d s  b e g a n  u s i n g  t h e  l a k e , . a t  w h ich  t im e  e x t e n s i v e  b ro o d  

.c o u n ts  c o u ld  b e  m ad e .

I n . 1 9 7 0 , tw o  d i s t i n c t  g ro u p s  o f  b ro o d s  w e re  e v i d e n t  o n  t h e  

b r o o d - r e a r i n g  a r e a  o f  t h e  l a k e ,  s u g g e s t i n g  d i s t i n c t  o r i g i n  fro m  

s e g m e n ts  o f  t h e  n e s t i n g  a r e a .  H o w ev er, c o lo r - m a r k e d  b r o o d s  i n  1971  

f ro m  d i f f e r e n t  s e c t i o n s  o f  t h e  r i v e r  fo rm e d  one l a r g e  g ro u p  a f t e r  

m ov ing  t o  t h e  l a k e .

M ovem ent t o  t h e  l a k e  a n d  g r o u p in g  o f  t h e  b ro o d s  a p p e a r e d  t o  b e  

a  f u n c t i o n  o f  g o s l i n g  a g e .  M ovem ent t o  t h e  l a k e  a f t e r  m id-M ay c o i n c i d e d ' 

w i th  t h e  m a j o r i t y  o f  t h e  b ro o d s  r e a c h i n g  t h e  a g e  o f  t h r e e  t o  f o u r  w e e k s . 

L a t e - h a t c h i n g  b ro o d s  re m a in e d  a lo n g  t h e  c h a n n e l s  u n t i l  r e a c h i n g  t h i s  

a p p r o x im a te  a g e  b e f o r e  j o i n i n g  o t h e r s  o n  t h e  l a k e . . A l th o u g h  b ro o d s  

re m a in e d  i n  m a jo r  g r o u p s  o n  t h e  l a k e  i n  b o th  y e a r s ,  s e g r e g a t i o n  o f  

e x tre m e  a g e  g ro u p s  w as n o t e d .  •

A v e ra g e  b ro o d  s i z e s  w e re  c a l c u l a t e d  f ro m  a l l  b r o o d s ,  i n c l u d i n g  

t h o s e  w h ic h  w e re  o b v io u s  g an g  b r o o d s . A v e ra g e  b ro o d s  s i z e s  b y  May 20 

w e re  5«12 a n d  5 -2 4  i n  1970  a n d  1 9 7 1  r e s p e c t i v e l y .  G o s l in g  m o r t a l i t y  

W h ile  o n  t h e  b r o o d - r e a r i n g  a r e a  w as c a l c u l a t e d  b y  c o m p a r in g  b ro o d  

s i z e s  f o r  m id-M ay w i th  t h o s e  o f  m id - J u n e .  G o s l in g  l o s s  p e r  b ro o d  

o n  t h e  b r o o d - r e a r i n g  a r e a  w as .32  and . .06  i n  1970 a n d  19 7 1  r e s p e c t i v e l y .
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N e s t  S i t e  S e l e c t i o n

A l l  60 o f  t h e  n e s t  s i t e s  l o c a t e d  d u r in g  t h e  tw o : .y e a r s  w e re  

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

d e s c r i p t i o n  o f  t h e  a r e a .  E i g h t y - s e v e n  p e r c e n t  o f  t h e  n e s t s  w ere  

fo u n d  o n  t h e  r i v e r  i s l a n d  t y p e ,  w h i l e  e i g h t  a n d  n in e  p e r c e n t  w ere  

fo u n d  i n  t h e  m a rsh  a n d  meadow t y p e s  r e s p e c t i v e l y .  . A p r e f e r e n c e  f o r  

i s l a n d  n e s t  s i t e s  h a d  a l s o  b e e n  r e p o r t e d  b y  D im m ick ( 1968 ) , ,  G r ie b ,  

e t  a l .  ( 1961 ) a n d  B a l l o u . (195^-)> a l l  o f  whom fo u n d  a  g r e a t e r  t h a n  

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

T he i n t e r r e l a t i o n s h i p s  in v o lv e d  i n  n e s t  s i t e  s e l e c t i o n  make 

s p e c i f i c  c o n c lu s i o n s  d i f f i c u l t .  B a se d  o n  v e g e t a t i o n  t y p e s  a l o n e ,  

m a rsh  h a b i t a t  may a p p e a r  t o  b e  a  p r e f e r r e d . ty p e  f o r  n e s t  s i t e s .  

M arsh  a r e a  c o n s t i t u t e s  l e s s  t h a n  15 a c r e s  o f  n e s t i n g  c o v e r  o n  t h e  

a r e a  a n d  s u p p o r t e d  10 p e r c e n t  o f  t h e  n e s t s  i n  1 9 7 1 . I n  c o m p a r is o n , 

r i v e r  i s l a n d s  w e re  a  m inim um  o f  200 a c r e s  a n d  h e l d  64  p e r c e n t  o f  t h e  

n e s t  s i t e s  i n  1971 .

I f  o t h e r - c r i t e r i a  a r e  c o n s i d e r e d ,  t h e  see m in g  p r e f e r e n c e  f o r  

m a rsh  h a b i t a t  may b e  m ore a p p a r e n t  t h a n  r e a l .  I f  m a rsh  h a b i t a t  was 

p r e f e r r e d ,  i t  w o u ld  c o n c e iv a b ly  b e  u t i l i z e d  f i r s t  i n  r e s p e c t  t o  

o t h e r  a v a i l a b l e  n e s t i n g  h a b i t a t  a n d  w o u ld  b e  u t i l i z e d  t o  a  maximum 

d e g r e e . Two o f  t h e  n e s t s  l o c a t e d  i n  m a rsh  h a b i t a t  w e re  i n i t i a t e d  

d u r i n g .t h e  l a t t e r  h a l f  o f  t h e  n e s t i n g  s e a s o n .  A p p ro x im a te ly  o n e -  

t h i r d  o f  t h e  m a rsh  h a b i t a t  w as l o c a t e d  a lo n g  t h e  s o u t h - e a s t  s i d e  o f  

t h e  l a k e  a n d  h a d  no o b s e r v e d  n e s t i n g  u s e .  H ow ever, a  d i s t u r b a n c e



f a c t o r  ( a d j a c e n t  t o  c o u n ty  r o a d )  may h a v e  b e e n ■r e s p o n s i b l e  i n  t h i s  

c a s e .  Two n e s t s  w e re  l o c a t e d  o n  a  c a t t a i l  i s l a n d  c l a s s i f i e d  a s  m a rsh  

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

w as u n iq u e  i n  t h a t  i t  w as t h e  o n ly  i s l a n d  t o  s u p p o r t  m ore t h a n  one 

n e s t  d u r in g  a - s i n g l e  s e a s o n .  Hammond a n d  Mann .(1956) s u g g e s t e d  t h a t ' 

p r e f e r r e d  g o o s e ■n e s t i n g  s i t e s  a r e  u s u a l l y  so  l o c a t e d  t h a t  v e g e t a t i v e  

c o v e r  seem s o f  m in o r  im p o r t a n c e . I f  t h i s  i s  t h e  c a s e ,  t h e s e  tw o  

n e s t  s i t e s  w o u ld  b e  m ore a c c u a r a t e l y  p l a c e d  i n  t h e  i s l a n d  t y p e .

A n -a v e ra g e  o f  4 l  i s l a n d s  p e r  m i le  o f  m a jo r  c h a n n e l  a r e  fo u n d  

o n  t h e  s tu d y  a r e a .  T h e re  i s  a  g e n e r a l  r e d u c t i o n  i n  t h e  num ber o f  

i s l a n d s  u p s t r e a m  f ro m  t h e  l a k e .  T he num ber o f  n e s t s  a l s o  d e c r e a s e s  

u p s t r e a m ,  c o i n c i d e n t a l  w i th  t h e  num ber o f  i s l a n d s .  T h i s  s u g g e s t s  . 

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

( i s l a n d s )  a s . i n d i c a t e d  b y  S t e e l e  e t  a l .  ( 1 9 5 7 ) •

■ T able 5 p r e s e n t s  t h e  num ber o f  i s l a n d s  p r e s e n t  b y  s i z e  c l a s s e s  

.an d  t h e i r  u s e  b y  n e s t i n g  g e e s e .  On t h e  b a s i s  o f  a c r e a g e  a v a i l a b l e  

i n  e a c h •c l a s s , . t h e r e  i s  a  s u g g e s te d  p r e f e r e n c e  show n f o r  t h e  s m a l l e s t  

i s l a n d s  w i th  p r o g r e s s i v e l y  l e s s  p r e f e r e n c e  i n d i c a t e d ,  f o r  l a r g e r  i s l a n d s .  

As r e g a r d s  n u m b ers  o f  i s l a n d s  a v a i l a b l e  i n  e a c h  c l a s s ,  a  s l i g h t  p r e f ­

e r e n c e  i s  s u g g e s t e d . f o r  i s l a n d s  f ro m  l / l O  t o  l / 2  a c r e  i n  s i z e .  

U n d o u b te d ly  o t h e r  f a c t o r s  s u c h  a s  d i s t r i b u t i o n  ^ p la y  a n  im p o r ta n t  

r o l e  i n  s e l e c t i o n  b u t  i t  w o u ld  a p p e a r  t h a t  i s l a n d s  l / 2  a c r e  o r  l e s s  

w o u ld  f a l l  i n t o  a  p r e f e r r e d  g ro u p  f o r  g o o s e  n e s t i n g  s i t e s .
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Table 5» Island distribution^ size and use•relationships.

S iz e  o f  I s l a n d  
( a c r e s )

N o. o f  I s l a n d s  $ A re a
a c r e s )

N o. o f  N e s ts N e s ts /A c r e

c—
I 

V l k 9 33 4 .9 7 5 13 25 2 .6 1 3
1/10  -  2/10 163 36 . 2 2 .4 0 0 23 44 1 .0 2 7
3 / 1 0  -  5 / 1 0 6 2 l 4 2 3 . 6 0 0 10 1 9 ' 0 .4 3 5
6 /10  -  I 4o 9 3 0 .0 0 0 2 4 0 .0 6 7
>1 42 9 8 9 . 2 0 0 4 8 0 .045

T o t a l ■456 IO l 1 7 0 .1 7 5 • 52 1 0 0 0 . 3 0 6
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S e v e n . o f  t h e  i s l a n d s  w e re  u s e d  a s .  n e s t  s i t e s  d u r in g  b o th  y e a r s  

( F ig u r e  5 ) •  T he d i s t a n c e s  b e tw e e n  n e ig h b o r in g -  n e s t s  w e re  m e a s u re d  e a c h  

y e a r  (T a b le  6 ) .  The num ber o f  n e s t s  p r e s e n t  i n  1971  was n e a r l y  d o u b le  

t h a t  fo u n d  i n .1 9 7 0 . . E v e n .s o ,  t h e  a v e r a g e  d i s t a n c e  b e tw e e n  n e s t s  i n  

■1971 d e c r e a s e d  b y  o n ly  5 ' p e r c e n t .

T a b le  6 ,  . D i s t r i b u t i o n . o f  m ean n e a r e s t - n e i g h b o r  d i s t a n c e s  b e tw e e n  
n e s t s .

R an g e  ( y a r d s ) *
1970 19 7 1

D is t a n c e  Wo W ests D i s t a n c e  Wo.. W e s ts

9  -  99 ■70 2 8 0 4
1 0 0  -  199 1 6 6 7 135 7
2 0 0  -  2 9 9 24o 3 227 5
3 0 0  -  399 337 2 ■ 343 . 10
4oo  -  499 4 57 I 4 37 ' 4
500 -  1000 7 0 9 3 533 8

•1000 -1109 3 , 2 0 5 1 I

M ean . o f  A l l  W ests 375 356

M i l l e r  a n d  C o l l i n s  ( 1 9 5 3 ) ,  S t e e l e  e t  a l .  (1 9 5 7 ) a n d  W il l ia m s  ( 1967 ) 

s t r e s s  t h e  im p o r ta n c e  o f  o p en  w a te r  i n  c l o s e  p r o x im i ty  t o  a  g o o d  n e s t  

s i t e .  T he r a n g e  o f  d i s t a n c e s  t o  w a te r  i n  t h i s  s tu d y  was o n e - h a l f  t o  

45  f e e t ,  w i th  a  m ean d i s t a n c e  o f  3 *5^  a n d  8 .5 8  i n  1970 a n d  1971 

r e s p e c t i v e l y .  The g r e a t e r  d i s t a n c e  i n  19 7 1  was t h e  r e s u l t  o f  f o u r  

n e s t s  l o c a t e d  m ore t h a n . 15 f e e t  f ro m  w a te r ,  tw o  o f  w h ic h  w e re  l o c a t e d  

i n  m a rsh  h a b i t a t  a n d  one e a c h  i n  i s l a n d  a n d  m a rsh  h a b i t a t . F i f t y -  

s i x  o r  93 p e r c e n t  o f  t h e  n e s t s  w e re  w i t h i n . 15 f e e t  o f  p e rm a n e n t  w a te r ,
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E n n i s  Lake

Ii \ a '

L egend

Highway 
County Road 
Creeks & River

1 9 7 0  N e s t  S i t e
1 9 7 1  N es t  S i t e

Ennis

F i g u r e  5« D i s t r i b u t i o n  o f  n e s t  s i t e s  o n  t h e  s tu d y  a r e a



-22-

w h i l e  53 p e r c e n t  w e re  w i t h i n  3 f e e t  o f  w a te r .

H e ig h t  a b o v e 't h e  w a te r  w as m e a s u re d  f o r  n e s t s  a t  w a te r  l e v e l s  

r e c o r d e d  d u r i n g  t h e  t im e  o f  n e s t  i n i t i a t i o n .  M ean h e i g h t s  w e re  2 .1 7  

a n d . I .85  f e e t  i n . 1970 a n d  1971 r e s p e c t i v e l y ,  w i th  a  r a n g e  o f  o n e - h a l f  

t o  4  f e e t  f o r  t h e  2 y e a r s .  . T he d i f f e r e n c e  i n  h e i g h t  b e tw e e n  t h e  2 

y e a r s  w as p r i m a r i l y  d u e  t o  h i g h e r  w a te r  l e v e l s  i n  t h e  r i v e r  a t  t h e  

t im e  o f  n e s t  i n i t i a t i o n , i n  1971«

C o v e r t y p e s  u t i l i z e d  b y  n e s t i n g  g e e s e  w e re  c l a s s i f i e d  a c c o r d in g  

t o  t h e  p r im a r y  c o n c e a lm e n t  a t  t h e  n e s t  s i t e .  I n  s e v e r a l  c a s e s  m ore 

t h a n  one  c o v e r  t y p e  w as i n v o lv e d ,  b u t  o n ly  t h e  m a jo r  one  w as r e c o r d e d .  

T y p es  o f  c o v e r  m o s t o f t e n  u s e d  w e re  w i l lo w ,  d r i f tw o o d  a n d  r e d  dogwood 

( T a b le  7 ) .  Yocum (1 9 5 2 )  a n d  D im m ick ( 1968) o b s e r v e d  a  p r e f e r e n c e  b y  

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

o f  t h e  n e s t s  i n  t h i s  s t u d y  w e re  b u i l t  n e a r  c o v e r  o f  t h i s  t y p e .  T y p es  

o f  c o v e r  d i d  n o t  a p p e a r  t o  b e  i m p o r t a n t  a s  lo n g  a s  c o n c e a lm e n t  was 

p r o v i d e d .  One i s l a n d  w h ic h  w as u s e d  b o th  y e a r s  a n d  p r o v i d e d  a  c h o ic e  

o f  w i l lo w  o r  dogw ood, h a d  a  n e s t  i n  w i l lo w  t h e  f i r s t  y e a r  a n d  i n  

dogw ood t h e  s e c o n d , e v e n  th o u g h  t h e  f i r s t ' y e a r n s ,  n e s t i n g  s i t e  re m a in e d  

r e l a t i v e l y  u n c h a n g e d .

Of t h e  52 n e s t s  l o c a t e d  on  i s l a n d s ,  25 w e re  o n  t h e  u p s t r e a m  p o i n t  

a n d  20 w e re  on  t h e . s i d e  o f  t h e  i s l a n d .  E ach  w i n t e r  h e a v y  i c e  fo rm s  

o v e r  t h e  s tu d y  a r e a .  I n  a r e a s  w h e re  i s l a n d s  l i e  f a v o r a b l y  s i t u a t e d

w i th  r e f e r e n c e  t o  t h e  c o n f i g u r a t i o n  o f  t h e  r i v e r  c h a n n e l ,  i c e  com m only
)

s c o u r s  p a r t  o f  t h e  v e g e t a t i o n  ( F i g u r e  6 ) .  T h is  p a r t i a l  s c o u r in g  o f
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T a b le  J . C o v er t y p e s s e l e c t e d  by  -!n es tin g C anada, g e e s e

C o v e r T y p es
1970 1 9 7 1 C om bined

N o. Io No. Io N o. Io

W illo w 12 57 16 4 l  • 28 47
B u lru s h ' O O 2 5 2 3
D r if tw o o d ":4 19 9 23 13  ■ ■ 22

S ed g e 3 i 4 ' I 3 4 7
Dogwood 2 10 . 5 13 7 12

G o ld e n ro d O 0 2 - 5 2 3
C a t t a i l O 0 4 10 4 7

T o t a l 2 1 100 39 100 60 101
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F ig u r e  6 .  I s l a n d  sh o w in g  t h e  e f f e c t  o f  i c e  s c o u r in g  o n  t h e  v e g e t a t i o n



t h e  v e g e t a t i o n  p r e v e n t s '  d e v e lo p m e n t' o f  d e n s e  w i l lo w  s t a n d s ,  p r o v id in g  

g r e a t e r  v i s i b i l i t y  a n d  a l lo w s  some v e g e t a t i o n  t o  r e m a in  a s  c o n c e a lm e n t .

M i l l e r  a n d  C o l l i n s  j( 1 9 5 3 ) s t r e s s  t h e  im p o r ta n c e  o f  t h e  v i s i b i l i t y  

r e q u i r e m e n t ,  w h i l e  G r ie b  e t  a l .  [ i 960) c o n s id e r e d  t h i s  f a c t o r  a s  t h e  

m a jo r  i n f l u e n c e  i n  n e s t  s i t e  s e l e c t i o n .  Good v i s i b i l i t y  w as n o t  

e v i d e n t . a t ■a l l  n e s t  s i t e s  i n  my s t u d y .  Two n e s t s  w e re  l o c a t e d  i n  

v e g e t a t i o n  o f  s u f f i c i e n t  d e n s i t y  t h a t  t h e  g o o s e  w as f o r c e d  t o  w a lk  

f ro m  t h e  n e s t  b e f o r e  t a k i n g  f l i g h t .  . T w e n ty - e ig h t  n e s t  s i t e s  w ere  

s e l e c t e d  a t  random , a n d  v i s i b i l i t y  m e a s u re m e n ts  r e c o r d e d .  M ea su rem en ts  

w e re  t a k e n  a f t e r  a n n u a l  g ro w th  h a d  s t a r t e d  so  v a l u e s  a r e  r e l a t i v e  t o  ' 

t h o s e  p r e s e n t  w hen n e s t i n g  b e g a n .  T w e n ty - th r e e  o f  t h e  28  n e s t s  h a d .,-  

■ a t  l e a s t  one  r e p r e s e n t a t i v e  o p e n  s i d e .  E ig h te e n  o f  t h e  23  n e s t  s i t e s  

w i t h  a n  o p e n  s i d e  w e re  so  l o c a t e d  t h a t  w a te r  o r  i c e  f lo w  may h av e  h a d  

a n  e f f e c t  o n  t h e  v e g e t a t i o n  a t  t h a t  p o i n t . .  Two o f  t h e  f i v e  n e s t s  w i th  

no  o p e n  s i d e  w e re  l o c a t e d  a t  t h e  m o u th  o f  t h e  r i v e r  w h e re  r e d u c e d . f lo w  

h a d  l i t t l e  e f f e c t  o n  r e d u c in g  t h e  d e n s i t y  o f  v e g e t a t i o n .  . T a b le  8 

p r e s e n t s  t h e  m e a s u re m e n ts  o f  o b s t r u c t i o n  f o r  t h e  n e s t s  w i t h  a n  o p en  

' s i d e  a n d  t h o s e  w i th  a  c l o s e d  s i d e .  S e v e n t y - p e r c e n t  o f  t h e  n e s t s  w i th  

■ a n .o p e n  s i d e ,  h a d  t h i s  s i d e  o n  t h e  s o u t h ,  i n  d i r e c t  l i n e  w i th  t h e  f lo w  

o f  t h e  s t r e a m .

W a te r  L e v e l s

F lo o d in g  o f  g o o s e  n e s t s  w as n o t  e v i d e n t  i n  t h i s  s t u d y .  D u rin g  

b o th  y e a r s ,  t h e  v o lu m e , o f  w a te r  n e c e s s a r y  t o  f l o o d  n e s t s  w as n o t
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T a b le  8 .  D e g ree  o f  o b s t r u c t i o n  f o r  S a n a d a  g o o se  n e s t s .

H e ig h t  L e v e l  

( f e e t )

Oom pass D i r e c t i o n

N o r th E a s t W est S o u th

I 9 8 98 . 98 9 8

2 92 1 0 0 1 0 0 96

3 6 2 8 2 8 2 6 8

4 59 77 77 63

5 2 3 6 9 77 6 1

(5  n e s t s  w i th  no o p e n  s i d e )

I 96 93 8 2 8 2

2  ' 67 51 55  • 11'

3 52  . 2 8 38 I

4 . 37 2 0 24 0

■5 4o 15 24 0  .

(23  n e s t s - w i t h  a t  l e a s t  one  o p e n - s id e )



p r e s e n t  u n t i l  t h e  l a s t  o f  May' o r  e a r l y  Ju n e-. .In 1971 w hen w a te r  l e v e l s  

r e a c h e d  a  s t a g e  t o  in u n d a te  53 p e r c e n t  o f  t h e  n e s t  s i t e s ,  t h e  v o lu m e o f  

f lo w  w as a p p r o x im a te ly  3'. l / 2  t i m e s  t h a t  m e a s u re d  a t .  t h e  s t a r t  o f  g o o s e  

n e s t i n g  a c t i v i t y .

F lo o d in g  o f  g o o s e  n e s t s  on  t h e  M is s o u r i  a n d  J e f f e r s o n  R iv q r s  i s  

know n t o  o c c u r  b u t  t h e  d e g r e e  o f  t h i s  l o s s  h a d  n o t  b e e n  d o c u m e n te d .

The s e c t i o n s  o f  t h e s e  tw o  r i v e r s  b e in g  r e f e r r e d  t o  a r e  a p p r o x im a te ly  

.60 t o  80 m i l e s  n o r t h  o f  t h e  M ad iso n  R iv e r  s tu d y  a r e a  a n d  a r e  n o t  

s u b j e c t e d  t o  w a te r  f lo w  c o n t r o l .  N e s t in g  o c c u r s  on  t h e  M is s o u r i  

a n d  J e f f e r s o n  R iv e r s  a t  a p p r o x im a te ly  t h e  same t im e  a s  on  t h e  s tu d y  

a r e a .  F ig u r e  J  a n d  8 p r e s e n t  t h e  p e r c e n t  i n c r e a s e  i n  f lo w  f o r  t h e  

t h r e e  r i v e r s  f ro m  e a r l y  M arch  t o  e a r l y  J u n e  f o r  1970 a n d  1971  

r e s p e c t i v e l y .  B a se d  on  t h e s e  d a t a ,  a  h ig h  l o s s  o f  n e s t s  t o  f l o o d i n g  

o n  t h e  M is s o u r i  a n d  J e f f e r s o n  R iv e r s  w o u ld  h a v e  b e e n  s u s p e c te d  f o r

1 9 7 1
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M a d i s o n  R i v e r

M i s s o u r i  R i v e r _____

J e f f e r s o n  R i v e r  _ _

N e s t i n g  S e a s o n

\  i / \I :

<•

I 5 IO 15 20 25 30 5 IO 15 20 25 30 5 IO 15 20 25 30 5 IO 15 20 25 30

M a r c h  A p r i l  Ma y J u n e  1970

C h an g es  i n  w a te r  f lo w  f o r  t h e  M a d iso n , M is s o u r i  a n d  
J e f f e r s o n  R i v e r s  f o r  1 9 7 0 .
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M a d i s o n  R i v e r

M i s s o u r i  R i v e r  —  —

J e f f e r s o n  R i v e r  ■

N e s t i n g  S e a s o n

400

\ ; :
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M a r c h  A p r i l  Ma y J u n e  1971

F ig u r e  8 .  C h an g es i n  w a te r  f lo w  f o r  t h e  M ad iso n , M is s o u r i  a n d  J e f f e r s o n  
R i v e r s  i n  1 9 7 1 .



DISCUSSION AND CONCLUSIONS

R e s u l t s  o f  t h i s  s tu d y  s u g g e s t  t h a t  t h e  u n iq u e  q u a l i t y  o f  i c e  

g o r g in g  a n d  w a te r  m a n i p u l a t i o n  on  t h e  r i v e r  h av e  a  p o s i t i v e  i n f l u e n c e  

o n  t h e  g o o s e  n e s t i n g  h a b i t a t  i n  t h e  a r e a .

L a rg e  i s l a n d s  a r e  c o n t i n u a l l y  b e in g  c a r v e d  i n t o  s m a l l e r  i s l a n d s  

by  t h e  i c e  g o r g e s  a n d  t h e i r  m o v em en t. I s l a n d s  t h u s  c r e a t e d  a r e  f r e ­

q u e n t l y  c h a r a c t e r i z e d  b y  s t e e p  b a n k s . The i c e  i n  i t s  s c o u r in g  a c t i o n ,  

a l s o  t e n d s  t o  r e d u c e  t h e  d e n s e  v e g e t a t i o n  on  t h e  i s l a n d s ,  p a r t i c u l a r l y  

o n  t h e  u p s t r e a m  p o i n t s .  . W a te r  m a n i p u l a t i o n ,  w h ich  t e n d s  t o  re d u c e  

p e a k  f lo w s ,  seem s t o  a i d  i n  t h e  m a in te n a n c e  o f  many o f  t h e  sm al l  

i s l a n d s  c r e a t e d  b y  i c e  g o r g e s .  T h u s c o n t in u e d  c h a n g e s  seem  d i r e c t e d  

to w a r d  c r e a t i n g  m ore o f  t h e  h a b i t a t  p r e f e r r e d  b y  n e s t i n g  g e e s e .

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

t h a n  l / 2  a c r e  a r e  f a c t o r s  w h ic h  h a v e  c o n t r i b u t e d  t o  t h e  g o o s e  f l o c k  

r e a c h i n g  i t s  p r e s e n t  s t a t u s .

The s m a l l e s t  s i z e  c l a s s  ( < l / l O  a c r e ,  T a b le  5) was t h e  o n ly  c l a s s  

o f  l / 2  a c r e  o r  l e s s  i n  w h ich  r e l a t i v e  u s e  was lo w e r  t h a n  a v a i l a b i l i t y .  

H ow ever, i s l a n d s  o f  l e s s  t h a n  l / l O  a c r e  w ere  f r e q u e n t l y  c l u s t e r e d  i n  

s m a l l  g r o u p s  ( F ig u r e  $ ) ,  a n d  t h e  t e r r i t o r i a l  b e h a v io r  o f  n e s t i n g  g e e s e  

may make a. l a r g e  p e r c e n t a g e  o f  t h i s  c l a s s  o f  i s l a n d s  u n a v a i l a b l e  f o r  

n e s t i n g .  The d i s t a n c e  b e tw e e n  n e ig h b o r in g  n e s t s  d i d  n o t  ch an g e  

a p p r e c i a b l y  f o r  t h e  tw o  y e a r s .  T h is  a n d  t h e  f a c t  t h a t  t h e  d e s e r t i o n  „ 

r a t e  re m a in e d  lo w  f o r  t h e  p e r i o d  w o u ld  s u g g e s t  a n  u n s a t u r a t e d  n e s t i n g ■

h a b i t a t .
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F ig u r e  9 . S e c t i o n  o f  t h e  s tu d y  a r e a  sh o w in g  t h e  c l u s t e r i n g  o f  s m a l l  
i s l a n d s .
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F lo d d in g  i s  a: p o t e n t i a l  t h r e a t  t o  s u c c e s s f u l  g o o s e  n e s t i n g  on  

r i v e r  s y s t e m s . R iv e r  w i th  c o n t r o l l e d ,  w a te r  r e l e a s e s  may b e  a s  h a z ­

a r d o u s  i n . t e r m s  o f  f l o o d i n g  a s  r i v e r s  w i th o u t  c o n t r o l s ,  a l t h o u g h  t h e y  

do  p o s s e s s  t h e  m eans t o  m in im iz e  t h i s  t h r e a t . H an so n  a n d  B row ning  

(1 9 5 9 ) o n  t h e  H a n fo rd  R e s e r v a t i o n , ,  W a s h in g to n , r e p o r t e d  a  12 p e r c e n t  

l o s s  t o  f l o o d i n g  i n  a  s i n g l e  y e a r  d u e  t o  e a r l y  r e l e a s e s  f ro m ,G ra n d  

C o u le e  Dam, , The i n f l u e n c e  o f  c o n t r o l l e d  w a te r  r e l e a s e s  on  n e s t  l o s s e s  

i s  w e l l  t y p i f i e d  b y  J a c k s o n ,L a k e  Dam o n  t h e  S nake R i v e r „ C ra ig h e a d  

a n d  C ra ig h e a d  ^ lg 4 g )  i n  19^-7 fo u n d  a n , e s t i m a t e d  l o s s  o f  25 p e r c e n t  

a s  t h e  r e s u l t , . o f  f l o o d i n g  from - r e l e a s e s  fro m  t h i s  dam . D u rin g  t h e  

p e r i o d . 1962 -  1 9 6 4 , D im m ick ( 1968) fo u n d  l o s s e s  on  t h e  sam e a r e a  h ad  

b e e n  r e d u c e d  t o  l e s s  t h a n  4  p e r c e n t  w i th  b e t t e r  m anagem ent o f  w a te r  

r e l e a s e s ,

'H o  f lo o d in g -  l o s s e s  w ere, r e c o r d e d . i n  t h i s  s t u d y , . w h ich  c o n t r ib u te d  

t o  t h e  80 p e r c e n t  n e s t  s u c c e s s  a c h ie v e d  f o r  t h e  tw o y e a r s ,  . The p a t t e r n  

o f  r e l e a s e s  a l lo w s  th e  m a jo r  p o r t i o n  o f  t h e  n e s t in g  t o  be co m p le ted  

b e f o r e  w a te r  f lo w s  r e a c h  a . l e v e l  t o  .f lo o d  n e s t s ,  . D u rin g  t h e  tw o y e a r s  

o f  t h e  s tu d y  o n ly  r e n e s t i n g  b i r d s  o r  l a t e  n e s t in g  b i r d s  w ould  have b e e n  

s u b je c te d  t o  f lo o d in g  c o n d i t i o n s .

. R e a so n a b le  s t a b i l i t y  o f  f lo w  d u r in g  t h e  n e s t in g ,  s e a s o n  ( l a t e  

M arch - to - mid-May), i s  f a r  more c r u c i a l  t o  t h e  n e s t i n g  s u c c e s s  o f  t h i s  

g o o se  p o p u la t io n  th an ,^ th e  a c t u a l  volum e „ . I f  a  need  f o r  g r e a t e r  w a te r  

r e l e a s e s  c o u ld  be a n t i c i p a t e d  and  i n s t i g a t e d  p r i o r  t o  n e s t  i n i t i a t i o n .
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t h e  g e e s e  w o u ld  p r o b a b ly  r e s p o n d  b y  s e e k in g  h i g h e r  n e s t  s i t e s  an d  

l o s s e s  t o  f l o o d i n g  w o u ld  s t i l l  b e  k e p t  a t  a  m inim um .
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