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Abstract:
A study of the effects of road construction on wetlands in the dead-ice moraine of south-central.
Alberta was conducted during the summer and autumn of 1971. The study area consisted of 27 treated
ponds along rights-of-way on which roads had been constructed and 32 control ponds located away
from the treated areas. Measurements of basins before and after road construction were taken from air
photos by outlining the original basin, measuring its area and shoreline, then measuring the area and
shoreline of the basin, including road alterations. A 5.6 percent loss in area and an 11.5 percent gain in
shoreline were found to have occurred due to the presence of the road. Aerial surveys by helicopter
were made to determine if differences existed in duck use between ponds near the road and those away
from the road. No difference in total duck use was detected, but some differences in preference by
species was indicated.
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ABSTRACT

A s tu d y  o f  t h e  e f f e c t s  o f  r o a d  c o n s t r u c t i o n  on w e t l a n d s  i n  th e  
d e a d - i c e  m o ra in e  o f  s o u t h - c e n t r a l .  A l b e r t a  w as c o n d u c te d  d u r i n g  th e  
sum m er an d  au tum n  o f  1 9 7 1 . The s tu d y  a r e a  c o n s i s t e d  o f  27 t r e a t e d  
p o n d s  a lo n g  r i g h t s - o f - w a y  on w h ic h  ro a d s  h a d  b e e n  c o n s t r u c t e d  and  
32 c o n t r o l  p o n d s  l o c a t e d  away fro m  th e  t r e a t e d  a r e a s .  M ea su rem en ts  
o f  b a s i n s  b e f o r e  an d  a f t e r  r o a d  c o n s t r u c t i o n  w e re  t a k e n  fro m  a i r  
p h o to s  b y  o u t l i n i n g  t h e  o r i g i n a l  b a s i n ,  m e a s u r in g  i t s  a r e a  an d  
s h o r e l i n e ,  th e n  m e a s u r in g  th e  a r e a  an d  s h o r e l i n e  o f  t h e  b a s i n ,  i n ­
c lu d in g  r o a d  a l t e r a t i o n s .  A 5 .6  p e r c e n t  l o s s  i n  a r e a  a n d  an  1 1 .5  
p e r c e n t  g a in  i n  s h o r e l i n e  w e re  fo u n d  t o  h a v e  o c c u r r e d  due  t o  th e  
p r e s e n c e  o f  t h e  r o a d .  A e r i a l  s u r v e y s  b y  h e l i c o p t e r  w e re  made t o  
d e te r m in e  i f  d i f f e r e n c e s  e x i s t e d  i n  d u ck  u s e  b e tw e e n  p o n d s  n e a r  th e  
r o a d  and  t h o s e  away fro m  th e  r o a d .  ' No d i f f e r e n c e  i n  t o t a l  du ck  u s e  
w as d e t e c t e d ,  b u t  som e d i f f e r e n c e s  i n  p r e f e r e n c e  by  s p e c i e s  was 
i n d i c a t e d .

\



INTRODUCTION

P e r s o n n e l  o f  th e  C an ad a  L and I n v e n t o r y , m apped a p p r o x im a te ly ,

4 5 ,0 0 0  s q u a r e  m i le s  o f  m o ra in e  a r e a s  i n  A l b e r t a  an d  r a t e d  them  a s  good 

t o  e x c e l l e n t  w a te r f o w l  h a b i t a t .  A c c o rd in g  t o  th e  P u b l i c  L ands A c t o f  

A l b e r t a ,  e v e ry  q u a r t e r  s e c t i o n  o f  l a n d  w h ic h  h a s  b e e n  l e g a l l y  s u rv e y e d  

m u s t b e  a c c e s s i b l e .  T h is  h a s  r e s u l t e d  i n  a  g r i d  s y s te m  w h e reb y  e a s t -  

w e s t  r o a d  a l lo w a n c e s  a r e  l o c a t e d  tw o  m i le s  a p a r t , an d  n o r t h -rso u th  

a l lo w a n c e s  a r e  l o c a t e d  o n e  m i le  a p a r t .  T h ese  a l lo w a n c e s  r a n g e  i n  

w id th  fro m  132 t o  150 f e e t  w i th  an  e q u a l  p o r t i o n  t a k e n  fro m  e a c h  s e c t i o n .  

As s e t t l e m e n t  i n c r e a s e s ,  t h e  n e e d  f o r  r o a d s  a l s o  i n c r e a s e s  an d  th e  ro a d  

a l lo w a n c e ,  w i th  a  s m a l l  c o n s t r u c t i o n  i n p u t  t h e n  becom es a  t r a i l .  As 

t r a f f i c  t r e n d s  d e v e lo p , h e a v i l y  u s e d  t r a i l s  a r e  th e n  u p g ra d e d  and  b e ­

come s e c o n d a r y  o r  " m a rk e t  r o a d s " .

E v e ry  y e a r ,  p e r s o n n e l  o f  t h e  U. S . F is h  an d  W i l d l i f e  S e r v i c e  co n ­

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

N o r th  A m e r ic a . I n  s o u t h e r n  A l b e r t a  (a n d  t h e  o t h e r  p r a i r i e  p r o v in c e s )  

t h e s e  s u r v e y s  a r e  c o n d u c te d  a lo n g  th e  g r i d  ro a d s  w h ic h  a r e  u s e d  as 

n a v i g a t i o n  a i d s . B e c a u se  o f  t h i s , t h e r e  i s  a  n e e d  t o  d e te r m in e  w h e th e r  

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

w e t l a n d s  a lo n g  th e  r o a d  i s  d i f f e r e n t  fro m  t h a t  i n - h a b i t a t  u n a l t e r e d  by  

r o a d s .

F lo o d in g  o f  r o a d  a l lo w a n c e s  o c c u r s  p e r i o d i c a l l y ,  w h ic h  p r o v id e s  n o  

p ro b le m  a s  lo n g  a s  n o  ro a d s  h a v e  b e e n  d e v e lo p e d .  H o w ev er, a s  so o n  a s  a
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r o a d  a c h ie v e s  t h e  s t a t u s  o f  a  m a rk e t  r o a d  an d  d r a in a g e  o f  a  low  a r e a  i s  

p o s s i b l e ,  a  w e t l a n d  may b e  e l i m i n a t e d .  One t y p i c a l  c a s e  i s  w e l l  d o c u ­

m en ted  i n  c e n t r a l  A l b e r t a  w h e re  d r a in a g e  o f  a  f lo o d e d  r o a d  a l lo w a n c e  

r e s u l t e d  i n  a  l o s s  o f  one  h u n d re d  a c r e s  o f  e x c e l l e n t  w a te r f o w l  h a b i t a t  

(C. S u r r e n d i  1 9 6 7 ) .

To d a t e , l i t t l e  w ork  h a s  b e e n  d o n e  r e g a r d i n g  th e  e f f e c t s  o f  g r i d  

r o a d  c o n s t r u c t i o n  and  r e c o n s t r u c t i o n  on w e t l a n d s  i n  m o r a in ic  a r e a s .

The p u r p o s e  o f  t h i s  s tu d y  was t o  i n v e s t i g a t e  th e  e f f e c t s  o f  r o a d  c o n ­

s t r u c t i o n  on th e  m o rp h o lo g y  o f  p o n d s  i n  d e a d - i c e  m o ra in e  l o c a t e d  i n  

t h e  a s p e n  p a r k la n d s  o f  s o u t h - c e n t r a l  A l b e r t a .



DESCRIPTION OF THE STUDY AREA

The s tu d y  a r e a ,  a  s t r i p  e i g h t  m i le s  lo n g  an d  one m i le  w i d e , was 

l o c a t e d  12 m i le s  n o r t h e a s t  o f  th e  tow n o f  S t e t t l e r , A l b e r t a  ( F ig .  I ) .

L and  u s e  i n  t h e  a r e a  i s  p r i m a r i l y  a g r i c u l t u r a l  w i th  e m p h a s is  on l i v e ­

s t o c k  p r o d u c t i o n  an d  d ry  l a n d  g r a i n  f a r m in g ;  F o r  t h e  p a s t  30 y e a r s , 

a n n u a l  p r e c i p i t a t i o n  h a s  a v e r a g e d  1 6 .0 6  in c h e s  ( M in i s t r y  o f  T r a n s p o r t  

C l i m a t o l o g i c a l  D i v i s i o n ,  E dm onton  I n t e r n a t i o n a l  A i r p o r t ., 1 9 7 1 ) .  The 

a r e a  h a s  b e e n  d e s c r i b e d  a s  " . . .  a  p o o r l y  d r a in e d  r e g io n  s i t u a t e d  on 

r e l a t i v e l y  y o u n g  g l a c i a l  d r i f t ,  c o m p r is in g  m o s t ly  g ro u n d  an d  e n d  m o ra in e .  

The t i l l  o f  w h ic h  t h e  m o ra in e s  a r e  fo rm e d  w as d e p o s i t e d  i n  a  r o l l i n g  

to p o g ra p h y  c o n s i s t i n g  o f  low  h i l l s  an d  u n d r a in e d  d e p r e s s i o n s .  The low  

b o d ie s  o f  w a te r  known l o c a l l y  a s  s lo u g h s  . . .  may r a n g e  i n  num ber from  

a  few  t o  120 o r  m ore p e r  s q u a r e  m i le "  (B i r d  1 9 6 1 ) .

As may b e  i n f e r r e d  b y  th e  n am e, " a s p e n  p a r k l a n d " ,  t h e  d o m in a n t  

v e g e t a t i o n  ty p e  i s  q u a k in g  a s p e n  (Populus tvemuloides).  B a lsam  p o p l a r  

(Populus bdlsamtfeva) an d  s e v e r a l  s p e c i e s  o f  w il lo w  (Sdldx , s p p . j  a r e  i n  

l e s s e r  a b u n d a n c e . The t r e e s  l i s t e d  ab o v e  a r e  fo u n d  t h r o u g h o u t  t h e  r e g io n  

i n  m e s ic  a n d  h y d r i c  s i t e s  w i th  t h e  w i l lo w s  f r e q u e n t l y  fo u n d  w i t h i n  t h e  

p o n d  e d g e s .

The u n d e r s to r y  o f  t h e  a s p e n - p o p l a r  g ro v e s  i s  c o m p r is e d  o f  s h ru b s  

an d  f o r b s . The s h r u b  l a y e r  i s  c o m p r is e d  o f  ch o k e  c h e r r y  (Prunus 

v-vrginiana)3 S a s k a to o n  b e r r y  (Amelandhdev alndfodda)3 b e a k e d  h a z e l  

(Covylus eovnuta)3  r e d - o s i e r  dogwood (Covnus sto londfeva)3 a n d  r o s e
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(Rosa s p p . ) .  The m a rg in s  o f  t h e  a s p e n  g ro v e s  a r e  c o m p r is e d  o f  s m a l l e r  

s h r u b s  s u c h  a s  snow  b e r r y  (Symphoriaarpos s p p . s i l v e r  w i l lo w  (Elaeagnus 

commutata) an d  r e d  r a s p b e r r y  (Rubus str ig o su s).  The f o r b  l a y e r  c o n s i s t s  

p r i m a r i l y  o f  n o r t h e r n  b e d  s t r a w  (Galium boreale)s S o lo m o n 's  s e a l  (Smila- 

oina s te l ta ta ) 3 an d  w i n t e r g r e e n  (Pyro ta  a s e r ifo l ia ) .

A s h o r t  g r a s s  p r a i r i e  com m unity  p r e s e n t  on t h e  e l e v a t e d ,  m ore 

x e r i c  s i t e s  i s  c h a r a c t e r i z e d  b y  s p e a r  g r a s s  (S tipa comata)3 f r i n g e d  

s a g e  (Artemisia frig ida )  a  h a l f  sh ru b .,  a n d  f o r b s  s u c h  a s  t h r e e - f l o w e r e d  

e v e n s  (Geum triflorum ) 3 p u r p l e  p r a i r i e  c l o v e r  (Petalostemon purpureum) 

a n d  p u s s y  t o e s  (Antennaria s p p . ) .  Gumweed (Grindetia s p p . J o c c u r s  i n  

d i s t u r b e d  a r e a s  a lo n g  w i th  s e v e r a l  s p e c i e s  o f  t h i s t l e s  (Cirsium s p . J  

an d  a s t e r s  (Aster s p p . ) .

I n  t h e  p o n d s ,  e m e rg e n t  v e g e t a t i o n  i s  c h a r a c t e r i z e d  b y  s e d g e s  w i th  

Carex ro stra ta  an d  C. atherodes b e i n g  t h e  m o s t a b u n d a n t  s p e c i e s .  A s s o c i ­

a t e d  w i t h  t h e  s e d g e  c o m m u n itie s  a r e  v a r y in g  am o u n ts  o f  o t h e r  e m e rg e n ts  

s u c h  a s  c a t t a i l  (Typha I a t if o l ia )3 s lo u g h  g r a s s  (Beakmania syzigaohne)3 

b a l t i c  r u s h  (Junous b a ltic u s ) 3 a r ro w  g r a s s  (Trigloohin maritima)3 b l a d d e r  

w o r t  (U trioularia vu lg a ris)3 p e r s i c a r i a  (Polygonum s p p . a nd  b u l r u s h  

(Soirpus s p p . ) .  P o n d  w eed s (Potamogeton s p p . j  a r e  t h e  m o s t  a b u n d a n t  

s u b m e rg e n ts  w h i l e  c o o n t a i l  (CeratophyHum s p p . w a t e r  m i l f o i l  (Myrio- 

phyllum eXalbes^oens) an d  d u ck  w eed  (Lemna s p p . J a r e  p r e s e n t  i n  l e s s e r  

a m o u n ts . A g r a p h ic  d e s c r i p t i o n  o f  t h e  f a u n a  i n  t h i s  r e g i o n  e x i s t s  i n

B i r d  (1 9 6 1 ) .
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The r o a d  s u r f a c e s  i n  t h e  s tu d y  a r e a  a r e  g r a v e l  a n d  v a r y  fro m  24 

t o  30 f e e t  w id e  w i t h  b a c k  s l o p e s  v a r y in g  fro m  a  2 t o  I  t o  a  I  t o  I  

r a t i o , (Jam es B u s s a r d , A l b e r t a  D e p a r tm e n t o f  H ig h w a y s , p e r s o n a l  com­

m u n ic a t io n )  b o th  o f  w h ic h  fo rm  d e e p  d i t c h e s . The ro a d s  a r e  r a i s e d  

ab o v e  t h e  g e n e r a l  g ro u n d  l e v e l  t o  f a c i l i t a t e  snow re m o v a l  d u r in g  th e  

w i n t e r .

The r o a d  i n  t h e  a r e a  o f  s tu d y  w as t y p i c a l ' o f  t h o s e  i n  t h e  d e a d -  

i c e  m o ra in e  r e g io n  a s  i t  to u c h e d  o r  p a s s e d  th r o u g h  n u m ero u s  w e t l a n d s .  

I t  h a d  b e e n  i n  e x i s t e n c e  f o r  23 y e a r s .  T h is  t im e  i n t e r v a l  w as s u f f i ­

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

A i r  p h o to s  o f  t h e  a r e a  w e re  a v a i l a b l e  f o r  p e r i o d s  b o th  b e f o r e  and

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



METHODS

T w e n ty -s e v e n  p o n d s  a lo n g  e i g h t  m i le s  o f  r o a d  w e re  d e s i g n a t e d  a s  

" t r e a t e d "  b e c a u s e  a l l  h a d  b e e n  m o d i f i e d  b y  ro a d  c o n s t r u c t i o n . T h i r t y -  

tw o p o n d s  o c c u r r i n g  a lo n g  l i n e s  o n e - f o u r t h  m i le  on e i t h e r  s i d e  o f ,  an d  

p a r a l l e l  t o  t h e  ro a d  w e re  s e l e c t e d  a s  c o n t r o l s  = None o f  th e  c o n t r o l  

p o n d s  to u c h e d  a  r o a d  a l lo w a n c e .

C o m p ariso n  o f  a i r  p h o to s  t a k e n  b e f o r e  an d  a f t e r  c o n s t r u c t i o n  o f  

t h e  ro a d  i n d i c a t e d  t h a t  w h i l e  w a te r  l e v e l s  an d  q u a l i t y  o f  p h o to s  v a r i e d ,  

th e  g e n e r a l  c o n f i g u r a t i o n  o f  t h e  b a s i n s  re m a in e d  th e  sam e . T h e r e f o r e ,  

a l l  m e a su re m e n ts  w e re  made on a i r  p h o to s  ( s c a l e  I  i n c h  = 704 f e e t )  

t a k e n  i n  S e p te m b e r  1 9 4 8 , t o  a v o id  e r r o r s  c a u s e d  b y  p h o to  q u a l i t y  o r  

p a r a l l a x  d i s t o r t i o n  ( A g r i c u l tu r e  H andbook 2 9 4 , S o i l  C o n s e r v a t io n  

S e r v i c e , . U. S . D e p a r tm e n t  o f  A g r i c u l t u r e ,  p p .  1 1 ) .  As c a n  b e . s e e n  on 

a  p h o to  o f  p o n d  N o. E x . 8 -3  ( F ig .  2 a ) , t h e  ro a d  a l lo w a n c e  i s  w e l l  d e ­

f i n e d .  The o r i g i n a l  b a s i n  w as o u t l i n e d  an d  t o t a l  s h o r e l i n e  an d  a r e a  

m e a s u re d  ( F ig .  2 b ) . The r o a d  a llo w a n c e , w as o u t l i n e d  a n d  m e a su re m e n ts  

w e re  a g a in  t a k e n  t o  a s s e s s  an y  c h a n g e s  i n  t o t a l  s h o r e l i n e  an d  a r e a  ( F ig .  

2 c ) . S h o r e l i n e  was m e a s u re d  w i th  a  map w h e e l  an d  a r e a  w i th  a  p l a n i m e t e r .  

A l l  m e a su re m e n ts  w e re  made t h r e e  t im e s  a n d  th e  a v e r a g e  u s e d .

G ro u n d  c o u n ts  o f  b ro o d s  w e re  o n ly  m ade on th e  t r e a t e d  p o n d s . They 

w e re  c o n d u c te d  on J u l y  16 an d  A u g u s t 1 0 : C o u n ts  fro m  a  h e l i c o p t e r ,

c o v e r in g  b o th  t r e a t e d  an d  c o n t r o l  p o n d s , w e re  made on J u l y  17 and  

A u g u s t 7 . G round  an d  a i r  c o u n ts  w e re  m ade a s  c l o s e  t o g e t h e r  i n  t im e  a s
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a .  A 1948  a i r  p h o to  o f  p o n d  No. 
E x . 8 -3  -  b e f o r e  m e a su re m e n ts  
w e re  t a k e n . The r o a d  a l lo w ­
a n c e  i s  w e l l  d e f in e d  a s  i s  
t h e  h ig h  w a te r  m ark .

b .  B la c k  l i n e  i n d i c a t e s  
w h e re  m e a su re m e n t was 
ta k e n  t o  d e te r m in e  
o r i g i n a l  b a s i n  a r e a .

c .  B la c k  l i n e  on b o th  
s i d e s  o f  t h e  ro a d  
i n d i c a t e  t h e  a r e a  
t h a t  t h e  r o a d  rem oved  
fro m  th e  p o n d  a s  w e l l  
a s  t h e  s h o r e l i n e  w h ich  
was a d d e d  t o  th e  p o n d .

F ig u r e  2 . E n la r g e d  a e r i a l  p h o to g ra p h s  sh o w in g  p r o c e d u r e  f o r  o b t a i n i n g  
m e a s u re m e n ts .
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p o s s i b l e  t o  m in im iz e  e f f e c t s  o f  b ro o d  m ovem ents b e tw e e n  s u r v e y s .  A l l  

c o u n ts  w e re  s t a r t e d  a t  a b o u t  6 :0 0  a . mu;  n o  c o u n ts  c o n t in u e d  p a s t  n o o n .

No c o u n ts  w e re  made when h ig h  w in d s  o r  h e a v y  r a i n s  p r e v a i l e d .

A e r i a l  c o u n ts  on p o n d s  o f  l e s s  t h a n  tw o  a c r e s  a n d  s u r ro u n d e d  w i th  

low  g ro w in g  v e g e t a t i o n  w e re  made fro m  h e i g h t s  o f  a b o u t  30 f e e t .  F o r  

l a r g e r  p o n d s  (3 a c r e s  o r  m ore) and  a l l  p o n d s  s u r ro u n d e d  b y  t r e e s  a n d /o r  

p o w e r l i n e s ,  c e n s u s e s  w e re  m ade fro m  a b o u t  60 f e e t .  W here e m e rg e n t 

v e g e t a t i o n  w as d e n s e , lo w e r  e l e v a t i o n s  w e re  f lo w n , a l l o w in g  th e  down 

d r a f t  fro m  th e  h e l i c o p t e r  t o  f l a t t e n  t h e  v e g e t a t i o n ,  p r o v i d i n g  some 

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

t a p e  r e c o r d e r .  " B e a t  o u ts "  (Diefti an d  Lu 1960) w e re  ab a n d o n e d  b e c a u s e  

o f  d e n s i t y  o f  v e g e t a t i o n  an d  b e c a u s e  I  w o rk e d  a lo n e .  G round  c o u n ts  w e re  

made fro m  v a n ta g e  p o i n t s  w i th  t h e  a i d  o f  a  20X s p o t t i n g  s c o p e  a n d /o r  

7X b i n o c u l a r s . B ro o d  c o u n ts  w e re  u s e d  t o .p r o v i d e  a  d u ck  u s e  in d e x  and  

n o t  a  m e a s u re  o f  t o t a l  p r o d u c t i o n .  A l l  c o u n ts  w e re  m ade fro m  e a s t  t o  

w e s t  t o  s t a n d a r d i z e  t h e  t im e  a t  w h ic h  e a c h  p o n d  .was s u r v e y e d .

P l a n t  n o m e n c la tu r e  i s  t h a t  o f  C orm ack (1967) an d  A l b e r t a  D e p a r t ­

m e n t o f  L ands an d  F o r e s t s  p u b l i c a t i o n ,  " T re e s  and  S h ru b s  o f  A lb e r ta "  

(1 9 6 6 ) .  W a te r fo w l n o m e n c la tu r e  i s  a s  l i s t e d  i n  S a l t  an d  W ilk  (1 9 6 9 ) .

S t a t i s t i c a l  a n a ly s e s  w e re  p e r fo rm e d  a s  d e s c r i b e d  b y  O s t l e  (1963) 

an d  S o k a l  a n d  R o h lf  (1 9 6 9 ) .

4



RESULTS

P h y s i c a l  R e l a t i o n s h i p s

The 27 p o n d  b a s i n s  i n  t h e  t r e a t e d  a r e a ,  p r i o r  t o  a n d  a f t e r  ro a d  

c o n s t r u c t i o n , m e a s u re d  6 3 .5 0  an d  5 9 .9 4  a c r e s  r e s p e c t i v e l y ,  a  l o s s  o f  

5 .6  p e r c e n t .  S m a ll  l o s s e s  w e re  m e a s u re d  on a l l  b u t  t h r e e  p o n d s .  A 

p a i r e d  " t "  t e s t  show ed  t h e  l o s s  t o  b e  s i g n i f i c a n t  ( " t "  = 6 . 0 ,  d . f ,  =

26 a t  95 p e r c e n t  l e v e l ) . T h e r e f o r e , i t  may b e  i n f e r r e d  t h a t  r o a d  c o n ­

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

Map w h e e l  m e a s u re m e n ts  f o r  t h e  27 t r e a t e d  p o n d s  b e f o r e  an d  a f t e r  

t h e  a l t e r a t i o n s  y i e l d e d  a  t o t a l  o f  6 .9 4  a n d  7 .7 2  m i le s  o f  s h o r e l i n e  

r e s p e c t i v e l y .  T h is  w as an  i n c r e a a e  o f  1 1 .5  p e r c e n t .  A p a i r e d  " t "  t e s t  

on t h e s e  d a t a  show ed t h a t  t h e  i n c r e a s e  w as s i g n i f i c a n t  ( " t "  = 6 . 0 ,  d . f .  

= 26 a t  95 p e r c e n t  l e v e l ) . A lm o s t e v e r y  p o n d  show ed an  i n c r e a s e  i n  

s h o r e l i n e  l e n g t h .  The m o s t s t r i k i n g  c h a n g e s  o c c u r r e d  i n  t h e  s m a l l e r  

p o n d s  ( 0 .1  t o  2 .0  a c r e s )  w i t h  some h a v in g  t h e i r  s h o r e l i n e  l e n g t h  a lm o s t  

d o u b le d  b y  th e  i n t r u s i o n  o f  t h e  r o a d .  B e fo re  ro a d  c o n s t r u c t i o n ,  6 .9 4  

m i le s  o f  s h o r e l i n e  f o r  6 3 .5 0  a c r e s  o f  b a s i n  a v e ra g e d  0 .1 1  m i le s  o f  s h o r e  

l i n e  p e r  a c r e .  A f t e r  c o n s t r u c t i o n  t h e r e  w as 7 . 7 2  m i le s  o f  s h o r e l i n e  

an d  5 9 .9 4  a c r e s  o f  p o n d s  f o r  an  a v e r a g e  o f  0 .1 3  m ile 's  o f  s h o r e l i n e  p e r  

a c r e .  T he s h o r e l i n e  f o r  t h e  c o n t r o l  b a s i n s  t o t a l e d  7 .3 6  m i le s  a ro u n d  

5 4 .1 3  a c r e s ,  f o r  an  a v e r a g e  o f  0 .1 4  m i le s  o f  s h o r e l i n e  p e r  a c r e .  When 

co m p ared  w i t h  c o n t r o l  p o n d s , th e  t r e a t e d  p o n d s  show ed  n o  s i g n i f i c a n t  

d i f f e r e n c e  i n  s h o r e l i n e  m i le s  p e r  a c r e  b e f o r e  (x 2 = .0 0 3 6 ,  d . f . I  a t
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95 p e r c e n t  l e v e l )  o r  a f t e r  (x 2 = .0 0 0 3 5 ,  d . f .  = I  a t  95 p e r c e n t  

l e v e l )  r o a d  c o n s t r u c t i o n 0

D e p th  d i f f e r e n c e s  b e tw e e n  t h e  t r e a t e d  an d  c o n t r o l  p o n d s  w ere  s u g ­

g e s t e d  b y  th e  v e g e t a t i o n  p r e s e n t .  V e g e t a t i o n  c o v e re d  a b o u t  41 and. 53 • 

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

T h is  d i f f e r e n c e  i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  (x 2 = 1 .5 2 0 ,  d . f .  =

I  a t  95 p e r c e n t  l e v e l ) . H o w ev er, i n  t h e  t r e a t e d  a r e a  o n ly  one  po n d  

( 3 . 5  p e r c e n t )  w as c o m p le te ly  c o v e re d  b y  v e g e t a t i o n  w h e re a s  t h e  c o n t r o l  

a r e a  h a d  22 p o n d s  (52 p e r c e n t )  c o m p le te ly  c o v e re d .  T h is  d i f f e r e n c e  i s  

h i g h l y  s i g n i f i c a n t  (x 2 = 4 2 . 4 ,  d . f .  = I  a t  95 p e r c e n t  l e v e l ) .  D abbs 

(1971) , i n  h i s  b o o k  on  Soirpus aoutus a n d  Soirpus Validus3 both- o f  w h ich  

a r e  fo u n d  on my s tu d y  a r e a ,  show ed t h a t  S. aoutus h a d  .a t o l e r a n c e  o f  

fro m  60 t o  150 cm w h i le  S. Validus o c c u r r e d  o n ly  i n  d e p t h s ' o f  

l e s s  t h a n "65 cm. The f a c t  t h a t  m o s t d i t c h e s  w e re  f r e e  o f  v e g e t a t i o n  

( F ig .  3) a n d  t h a t  Soirpus s p p . , p a r t i c u l a r l y  S. aoutus3 w e re  a b u n d a n t  

i n  th e  a r e a  a l lo w s  one t o  assum e t h a t  w a te r  d e p th  i n  t h e  d i t c h e s  was a t  

l e a s t  d e e p e r  th a n  60 cm ( 2 3 . 6  i n . )  a n d  p e r h a p s  o v e r  150 cm (> 5 0 .1  i n . ) .

W a te r fo w l Use

On th e  t r e a t e d  a r e a  d u r in g  t h e  f i r s t  g ro u n d  c o u n t  ( J u l y  1 6 ) ,  31 

b ro o d s  o r  0 .5  b ro o d s  p e r  a c r e  w e re  s e e n .  D u rin g  th e  f i r s t  a i r  s u rv e y  

o n e  d ay  l a t e r ,  35 b r o o d s ,  o r  0 .6  b ro o d s  p e r  a c r e ,  w e re  c o u n te d .  T h ese  

f i g u r e s  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  (x 2 = 0 . 3 8 ,  d . f .  = I  a t  95 p e r ­

c e n t  l e v e l )  .
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F ig u r e  3 . P h o to  t y p i f y i n g  a  r o a d  p a s s i n g  th ro u g h  a  p e rm a n e n t  p o n d .
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D u rin g  th e  s e c o n d  s u r v e y 38 b ro o d s  w e re  o b s e r v e d  fro m  t h e  g ro u n d  

(A u g u s t 10) an d  74 b ro o d s  w e re  o b s e r v e d  fro m  th e  a i r  (A u g u s t I ) . T h ese  

n u m b ers  d i f f e r  s i g n i f i c a n t l y  (x 2 =■ 1 1 .6 ,  d . f .  = I  a t  95 p e r c e n t  l e v e l ) .  

B ro o d s  p e r  a c r e  from  g ro u n d  a n d  a i r  s u r v e y s  w e re  0 .6  an d  1 .2  r e s p e c t i v e l y .  

The l a r g e  i n c r e a s e  i n  b ro o d s  d u r in g  t h e  s e c o n d  a e r i a l  c o u n t  may b e  

a t t r i b u t a b l e  t o  s e v e r a l  f a c t o r s .  By t h e  s e c o n d  s u r v e y  d a t e  m ore b ro o d s  

may h a v e  m a tu re d  t o  a  p o i n t  w h e re  th e y  w e re  m ore e a s i l y  s e e n  fro m  th e  

a i r ,  some b ro o d s  may h a v e  m oved t o  t h e  l a r g e r ,  m ore op en  p o n d s ,  o r  an  

i n g r e s s  o f  b ro o d s  may h a v e  o c c u r r e d  fro m  p o n d s  o u t s i d e  t h e  s tu d y  a r e a .

I n  c o m p a rin g  t h e  num ber o f  b ro o d s  on  th e  t r e a t e d  a n d  c o n t r o l  \ 

a r e a s ,  o n ly  a e r i a l  s u r v e y s  w e re  u s e d .  D u r in g  th e  J u l y  17 s u r v e y , 33 

an d  35 b ro o d s  w e re  s e e n  on t h e  t r e a t e d  an d  c o n t r o l  p o n d s  r e s p e c t i v e l y .  

T h e re  w e re  0 .6  b ro o d s  p e r  a c r e  i n  b o th  t r e a t e d  and  c o n t r o l  a r e a s .

D u r in g  th e  A u g u s t 7 a i r  s u r v e y , 74 an d  65 b ro o d s  w e re  o b s e r v e d  on 

t h e  t r e a t e d  arid c o n t r o l  p o n d s  r e s p e c t i v e l y ,  y i e l d i n g  an  i d e n t i c a l  duck  

u s e  in d e x  o f  1 .2  b ro o d s  p e r  a c r e  f o r  b o tf i  a r e a s .

A c l a s s i f i c a t i o n  o f  b ro o d s  f o r  e a c h  s u r v e y  i s  show n i n  T a b le  I .

Of t h e  51 c l a s s i f i e d  b ro o d s  fro m  th e  J u l y  17 s u rv e y  ( t r e a t e d  and  c o n t r o l  

a r e a s )  , 3 9 .2  p e r c e n t  w e re  m a l l a r d s  (Anas 'plathyvynohos) 3 3 9 . 2  p e r c e n t  

w e re  b lu e - w in g e d  t e a l  (Anas disoovs) 3 1 5 .7  p e r c e n t  w e re  o t h e r  d a b b l e r s ,  

an d  5 .9  p e r c e n t  w e re  d i v e r s .  T h e re  w e re  17 u n i d e n t i f i e d  b ro o d s  w h ich  

w e re  n o t  i n c l u d e d  i n  d e t e r m in in g  d u ck  s p e c i e s  c o m p o s i t io n .
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T a b le  I .  S p e c ie s  c o m p o s i t io n  o f  b ro o d s  o b s e r v e d  
( e x p e r im e n ta l  an d  c o n t r o l )  d u r in g  tw o

i n  b o th  a r e a s  
a e r i a l  s u r v e y s .

S u rv e y  N o . I S u rv e y  N o. 2

M a l la rd s 20 35

B lu e -W in g e d  T e a l 20 35

O th e r  D a b b le r s 8 29

D iv e r s 3 3 _

U n i d e n t i f i e d  B ro o d s 17 37

T o t a l 68 139
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I n  t h e  A u g u s t s u r v e y  102 b ro o d s  w e re  c l a s s i f i e d  o f  w h ic h  3 4 . 3  

p e r c e n t  w e re  m a l l a r d s , 34= 3 p e r c e n t  w e re  b lu e - w in g e d  t e a l , 2 8 . 4  p e r c e n t  

w e re  o t h e r  d a b b l e r s  a n d  2 .9  p e r c e n t  w e re  d i v e r s .  T h e re  w e re  37 u n ­

i d e n t i f i e d  b ro o d s  w h ic h  w e re  e x c lu d e d  i n  d e te r m in in g  s p e c i e s  c o m p o s i t io n .  

The d i s t r i b u t i o n  o f  t h e  s p e c i e s  d i d  n o t  ch a n g e  s i g n i f i c a n t l y  from  s u r ­

v e y  I  t o  s u r v e y  2 (x 2 = 3 . 5 7 ,  d . f .  = 4 a t  95 p e r c e n t  l e v e l ) .

When m a l l a r d s  a n d  b lu e - w in g e d  t e a l  a r e  c o n s id e r e d  s e p a r a t e l y  and  

t h e i r  b ro o d  n u m b ers  co m p ared  b e tw e e n  c o n t r o l  and  t r e a t e d  a r e a s , some 

d i f f e r e n c e s  a r e  n o t e d  (F ig=  4)= When b o th  s u rv e y s  w e re  co m b in ed  t h e r e  

w e re  31 b lu e - w in g e d  t e a l  b ro o d s  s e e n  a lo n g  th e  r o a d  an d  24 s e e n  i n  t h e  

c o n t r o l  p o n d s .  A lth o u g h  t h e r e  w as a  t r e n d  to w a rd  h e a v i e r  u s e  o f  th e  

t r e a t e d  a r e a s  by  b lu e - w in g e d  t e a l ,  t h i s  w as n o t  s t a t i s t i c a l l y  s i g n i f i ­

c a n t  (x 2 “  0 . 8 9 ,  do f .  = I  a t  95 p e r c e n t  l e v e l ) .  T h e re  w e re  17 m a l l a r d  

b ro o d s  s e e n  i n  th e  t r e a t e d  a r e a s  a n d  38 i n  t h e  c o n t r o l  a r e a s . T h is  

d i f f e r e n c e  w as s i g n i f i c a n t  (x 2 = 8 , 0 ,  d . f = =  I  a t  95 p e r c e n t  l e v e l ) .

No s p e c i a l  e f f o r t  w as made t o  d e te r m in e  th e  v a lu e  o f  t h e  r o a d s id e  

w i t h i n  t h e  c o n f in e s  o f  a  p o n d  as n e s t i n g  c o v e r . H o w ev er, w h e re  th e  

s u r r o u n d in g  la n d -u s e .  w as i n t e n s i v e  g r a i n  f a r m in g ,  r o a d s id e  v e g e t a t i o n  

w as t h e  o n ly  n e s t i n g  c o v e r  a v a i l a b l e  ( F ig .  5)= P r e d a t i o n  b y  sk u n k s  an d  

cro w s on t h e s e  lo n g  n a r ro w  b a n d s  o f  c o v e r  was e v i d e n t  (R e a rd e n  1 9 5 1 ) ,  

a l th o u g h  s e v e r a l  s u c c e s s f u l  w a te r f o w l  n e s t s  w e re  fo u n d  i n c l u d i n g  th o s e  

o f  l e s s e r  s c a u p  (Aythya aff-inis) ( F ig .  6) , sh o v e  I e r  (Spatula olypeata) 3 

p i n t a i l  (Anas aouta)3 m a l l a r d  an d  b lu e - w in g e d  t e a l .  N e s t  d e s t r u c t i d n
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F ig u r e  4 . N um bers o f  b lu e - w in g e d  t e a l  an d  m a l l a r d  b r o o d s  on th e  
t r e a t e d  an d  c o n t r o l  a r e a s  f o r  tw o a e r i a l  c o u n t s .
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F ig u r e  5 . P h o to  o f  p o n d  on s tu d y  a r e a  show s l a c k  o f  n e s t i n g  c o v e r  
due t o  g r a i n  c r o p p in g  down t o  s h o r e l i n e .  W a te r fo w l n e s t  
i n  c o v e r  a lo n g  t h e  r o a d .



— 1 8 -

F ig u r e  6 .  L e s s e r  s c a u p  n e s t  c o n t a i n i n g  t e n  e g g s  was l o c a t e d  a lo n g  
r o a d s id e  s h o r e l i n e  o f  p o n d  E x . 7 -3 .
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a lo n g  n a r ro w  s t r i p s  o f  c o v e r  an d  r e s u l t i n g  r e n e s t i n g  e f f o r t  p r o b a b ly  

a c c o u n te d  i n  p a r t  f o r  t h e  w id e  d i s t r i b u t i o n  o f  t h e  h a t c h .  C la s s  l a ,  l b ,  

an d  I c  b ro o d s  (GoI lo p  an d  M a r s h a l l  1951) made up a t  l e a s t  10 p e r c e n t  

o f  t h e  b ro o d s  o b s e r v e d  d u r in g  th e  A u g u s t 7 s u rv e y  ( F ig .  7 ) .
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F ig u r e  7 . D i s t r i b u t i o n  o f  ag e  c l a s s e s  b e tw e e n  a i r  s u r v e y s  #1 and  #2 .



DISCUSSION

I t  w as q u i t e  e v i d e n t  i n  t h i s  s tu d y  t h a t  r o a d  c o n s t r u c t i o n  r e s u l t e d  

i n  a  l o s s  o f  b a s i n  a c r e a g e  ( 5 , 6  p e r c e n t )  an d  an  i n c r e a s e  i n  s h o r e l i n e  

l e n g t h  (1 1 .5  p e r c e n t )  on p o n d s  a lo n g  t h e  r i g h t s - o f - w a y .  S o re n s e n  and  

I s b i s t e r  ( 1 9 7 0 ) ,  i n  c o m p a r in g  w a te r  a r e a s  a lo n g  ro a d s  w i t h  w a te r  a r e a s  

on  c o m p a ra b le  s t r i p s  aw ay from  r o a d s ,  fo u n d  18 p e r c e n t  l e s s  a c r e a g e  

an d  18 p e r c e n t  l e s s  s h o r e l i n e  a lo n g  t h e  r o a d s . T h is  i n f e r r e d  l o s s  o f  

a c r e a g e  d u e  t o  r o a d  c o n s t r u c t i o n  may b e  due  t o  t h e i r  h a v in g  made t h e s e  

c o m p a r is o n s  i n  s e v e r a l  d i f f e r e n t  l a n d  fo r m s ,  i n c l u d i n g  r i v e r  v a l l e y s  

an d  s l o p i n g  t i l l  p l a i n s ,  b o th  o f  w h ic h  w o u ld  e a s i l y  a l lo w  c o m p le te  

d r a in a g e  o f  some b a s i n s  d u r in g  r o a d  c o n s t r u c t i o n .  My s tu d y  was co n ­

f i n e d  t o  a  d e a d - i c e  m o r a in e ,  a  l a n d  fo rm  i n  w h ich  d r a in a g e  i s  m ore 

d i f f i c u l t .

The i n f e r r e d  l o s s  o f  s h o r e l i n e  i n  t h e  s t r i p s  a lo n g  r o a d s  r e p o r t e d  

b y  S o re n s e n  an d  I s b i s t e r  (1970) w as i n  d i r e c t  c o n t r a s t  t o  t h e  g a in  r e ­

c o rd e d  i n  my s t u d y .  A g a in ,  th e  p r im a r y  r e a s o n  f o r  t h i s  d i s c r e p a n c y  

p r o b a b ly  l i e s  i n  th e  d i f f e r e n c e s  i n  l a n d  fo rm s  s t u d i e d .  The i n f e r r e d  

l o s s  o f  s h o r e l i n e  u n d o u b te d ly  was due  t o  t h e  e l i m i n a t i o n  o f  i n d i v i d u a l  

p o n d s .  No l o s s  o f  p o n d s  w as r e c o r d e d  in .m y  s t u d y .

Many o f  t h e  t r e a t e d  p o n d s  w o u ld  have"  b e e n  c l a s s i f i e d  a s  C la s s  I i  

te m p o ra ry  p o n d s  ( S te w a r t  an d  K a n tru d  1971) p r i o r  t o  r o a d  c o n s t r u c t i o n .  

F o l lo w in g  c o n s t r u c t i o n ,  r e s u l t i n g  b o rro w  p i t s  f r e q u e n t l y  i n c r e a s e d  th e  

d e p th s  o f  t h e s e  p o n d s .  T h is  i n c r e a s e  i n  d e p th  i n f l u e n c e d  t h e  w a te r
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r e t e n t i o n  c a p a b i l i t y  an d  th e  d i s t r i b u t i o n  o f  e m e rg e n t  v e g e t a t i o n .

P r e c i p i t a t i o n  w as u n u s u a l l y  h e a v y  d u r i n g  th e  tw o  y e a r s  p r i o r  t o  

a n d  d u r i n g  th e  sum m er o f  t h e  s tu d y  , ( M in i s t r y  o f  T r a n s p o r t  R e c o r d s , 

Edm onton I n t e r n a t i o n a l  A i r p o r t  1 9 7 1 ) .  T h e re  w e re  l o s s e s  o f  o n ly  t h r e e  

te m p o ra ry  p o n d s  i n  t h e  c o n t r o l  a r e a  an d  n o n e  i n  t h e  t r e a t e d  a r e a  d u r in g  

t h i s  s t u d y .  T h is  s u g g e s t s  t h a t  p o n d s  i n  t h e  t r e a t e d  a r e a  w o u ld  l a s t  

l o n g e r  th a n  th o s e  i n  th e  c o n t r o l  a r e a  u n d e r  l e s s  f a v o r a b l e  m o is tu r e  

c o n d i t i o n s .  T h is  i s  s u p p o r t e d  b y  th e  w o rk  o f  S o re n s e n  a n d  I s b i s t e r  

(1970) who fo u n d  t h a t  b y  m id -su m m er, d u r in g  a  p e r i o d  o f  l e s s  th a n  

a v e r a g e  r a i n f a l l , 41 an d  34 p e r c e n t  o f  t h e  b a s i n s  a lo n g  th e  ro a d  an d  

away fro m  t h e  r o a d ,  r e s p e c t i v e l y ,  h e l d  w a t e r .

One t r a n s e c t  u s e d  b y  t h e  U. S . F i s h  an d  W i l d l i f e  S e r v i c e  f o r  

b r e e d i n g  p a i r  s u r v e y s  p a s s e s  th r o u g h  t h e  s tu d y  a r e a .  D i r e c t  c o m p a r i­

s o n s  w i th  my s u r v e y s  w e re  n o t  p o s s i b l e  b e c a u s e  my c o u n ts  o f  b ro o d s  w e re  

m ade i n  m id - J u ly  an d  e a r l y  A u g u s t ,  w h i l e  t h o s e  o f  t h e  U. S . F is h  an d  

W i l d l i f e  S e r v i c e  w e re  made i n  m id-M ay on b r e e d in g  p a i r s , lo n e  d r a k e s ,  

f l o c k e d  d r a k e s  a n d  lo n e  h e n s . E ven  s o ,  d u r in g  my A u g u s t s u r v e y , t h e  

num ber o f  b ro o d s  o b s e r v e d  on t h e  s tu d y  a r e a  o u tn u m b e re d  t h e  p o t e n t i a l  

b r e e d i n g  p a i r s  i n d i c a t e d  b y  th e  U. S . F i s h  an d  W i l d l i f e  s u r v e y  by  139 

t o  1 2 2 . T h is  may i n d i c a t e  t h a t  a  h e l i c o p t e r  c e n s u s  i s  m ore  e f f i c i e n t  

t h a n  one  fro m  a  f i x e d  w in g  a i r c r a f t .  I t  i s  a l s o  p o s s i b l e  th a t 'm o v e m e n t  

o f  b ro o d s  may h a v e  o c c u r r e d  o n to  th e  m ore p e rm a n e n t  p o n d s  a lo n g  th e  ■ -

r o a d .  D u r in g  p e r i o d s  o f  l i m i t e d  p r e c i p i t a t i o n ,  s u c h  p o n d s  may p l a y  an
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i m p o r t a n t  r o l e  a s  " s a lv a g e "  a r e a s  f o r  w a te r f o w l .

When a  ro a d  i s  c o n s t r u c t e d , s m a l l  c o l l e c t i n g  b a s i n s  a r e  f r e q u e n t l y  

c r e a t e d  i n  d i t c h e s  o r  b o rro w  p i t s .  Many o f  t h e s e  "new " b a s i n s ,  a l th o u g h  

to o  s m a l l  t o  m e a su re  from  a i r  p h o t o s , w e re  u t i l i z e d  b y  lo n e  d ra k e s  and  

p a i r s ,  p a r t i c u l a r l y  b lu e - w in g e d  t e a l .  T h ese  s m ^ l l  b a s i n s  may a i d  i n  t h e  

d i s p e r s a l  o f  b r e e d i n g  p a i r s  an d  p r o v i d e  an  a d d i t i o n a l  a t t r a c t a n t  f o r  

d u ck s  t o  t h e ' a r e ^ s  a lo n g  th e  r o a d s .

I  c o n c lu d e  fro m  t h i s  s tu d y  t h a t  r o a d  c o n s t r u c t i o n  i n  d e a d - i c e  

m o ra in e  r e s u l t s  i n  m e a s u r a b le  d i f f e r e n c e s  i n  t h e  c h a r a c t e r i s t i c s  an d  

u s e  o f  t h e  w e t l a n d s  i n v o l v e d .  L o ss  i n  b a s i n  a r e a  an d  i n c r e a s e  i n  

s h o r e l i n e  w e re  n o t e d .  P e rh a p s  m ore i m p o r t a n t  w as a  s u g g e s t e d  i n c r e a s e  

i n  w a te r  d e p th  an d  p e rm a n e n c y  r e f l e c t i n g  a  ch an g e  i n  v e g e t a t i o n  c o v e r .  

B lu e -w in g e d  t e a l  w e re  o b s e r v e d  t o  u s e  th e  t r e a t e d  p o n d s  t o  a  g r e a t e r  

d e g r e e  t h a n  th e  c o n t r o l  p o n d s . The r e v e r s e  w as t r u e  f o r  m a l l a r d s , b u t  

i n  a  m ore p ro n o u n c e d  m a n n e r . T h ese  o b s e r v a t io n s  w e re  r e c o r d e d  d u r in g  

a  y e a r  o f  ab o v e  a v e r a g e  m o i s tu r e  c o n d i t i o n s .  I t  i s  t h e  f e e l i n g  o f  t h i s  

a u t h o r  t h a t  d u r in g  a  p e r i o d  o f  b e lo w  a v e r a g e  o r  ev e n  a v e r a g e  m o is tu r e  

c o n d i t i o n s , t h e  d i f f e r e n c e s  betw een" w e t l a n d s  n e a r  t h e  r o a d  an d  th o s e  

away from  th e  r o a d  w o u ld  b e  e v e n  m ore m e a s u r a b le .
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