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ABSTRACT 

The problem of  c e r e a l  c rop  depreda t ion  by ducks and 

methods of  damage prevent ion  i n  Canada was s t u d i e d  through 

a  review of t h e  l i t e r a t u r e .  I n t e n s e  c rop  damage d i d  not  

occur u n t i l  t h e  mid-1940's w i t h  widespread use  of t h e  windrow- 

combine method of ha rves t ing .  High economic l o s s  p r e s e n t l y  

occurs  when ducks, p r i n c i p a l l y  Mallard and P i n t a i l ,  feed on 

t h e  swathed g r a i n  i n  t h e  autumn. Bar ley and wheat ,  and then  

o a t s ,  a r e  p r e f e r r e d  g r a i n s ;  o t h e r  c e r e a l s  a r e  seldom damaged. 

Damage i s  r e l a t e d  t o :  t h e  t ime of  migra t ion  and t h e  t ime 

of ha rves t ing ;  t h e  l eng th  of  t ime swaths a r e  exposed; 

concen t r a t i ons  of waterfowl;  t h e  d i s t r i b u t i o n  and s i z e  of 

waterbodies  ; and a r e a s  near  waterbodies  o f  c e r t a i n  s i z e s .  

Ducks fol low a s p e c i f i c  f l i g h t  pa th  t o  g r a i n  f i e l d s ,  

u s u a l l y  twice  a  day. They a c t i v e l y  s ea rch  f o r  an  accep tab le  

feeding s i t e  and w i l l  r e t u r n  t o  favoured loca t ions .  

The average amount o f  g r a i n  consumed p e r  duck per  day 

was c a l c u l a t e d  t o  be 135 grams. S i z e  and energy requirements  

a f f e c t  food consumption. Landing on swaths and feeding 

a c t i v i t i e s  w i l l  damage more g r a i n  than  i s  consumed, however. 

Crop damage i s  prevented o r  reduced through s c a r i n g  ducks 

by using:  scarecrows; l i g h t - e m i t t i n g  and l i g h t - r e f  l e c t i n g  

appa ra tus  such a s  revolv ing  beacons,  f l a s h i n g  l i g h t s ,  and 

r e f l e c t o r s ;  loud,  i n t e n s e  sound produced by shotguns,  r i f l e s ,  

a c e t y l e n e  exploders ,  and rocke t s ;  and a i r c r a f t .  Other damage 

prevent ion  methods a l s o  r e l y  on s c a r i n g  ducks through v i s u a l  

o r  a u d i t o r y  s t imulus .  P a t r o l s  a r e  used t o  l o c a t e  and prevent  

feeding.  Permits  a r e  r equ i r ed  t o  use  f i rea rms  t o  p r o t e c t  



crops  from ducks b e f o r e  t h e  hunt ing  season  begins .  P r e s e n t l y ,  

t h e r e  i s  no known e f f e c t i v e  chemical  r e p e l l e n t  f o r  ducks. 

Some farming p r a c t i c e s  can reduce o r  p revent  c rop  damage. 

These c o n s i s t  o f  s t ra ight-combining , proper  t iming o f  h a r v e s t ,  

proper  choice  of c rop ,  u t i l i z i n g  g r a i n  d r y e r s ,  and leav ing  

s t u b b l e  f i e l d s  a s  feeding s i t e s .  

Divers ionary  feeding a r e a s  p rov ide  food f o r  ducks, should 

permit  undis turbed  feeding,  and are economically v i a b l e  

p r o p o s i t i o n s  t o  reduce c rop  depreda t ion  by ducks i n  some 

l o c a l i t i e s .  Lure crops  a r e  crops  s e t  a s i d e  s p e c i f i c a l l y  f o r  

ducks,  and may be e i t h e r  d r y  o r  f looded.  A t  b a i t  s t a t i o n s ,  

g r a i n  i s  spread  f o r  ducks e i t h e r  on s h o r e l i n e s  o r  on f i e l d s .  

These s t a t i o n s  reduce duck damage more e f f e c t i v e l y  than l u r e  

crops.  P r e s e n t l y ,  t h e r e  a r e  many d i v e r s i o n a r y  feeding programs 

i n  a c t i v e  ope ra t ion  i n  t h e  P r a i r i e  Provinces.  

W i l d l i f e  c rop  damage in su rance  i s  a v a i l a b l e  i n  a l l  3 

P r a i r i e  Provinces.  A damage a l l e v i a t i o n  program i s  i n  e f f e c t  

i n  t h e  p r a i r i e s  between t h e  f e d e r a l  and p r o v i n c i a l  governments, 

and i s  funded on a 50:50 c o s t  s h a r e  b a s i s .  Crop damage w i l l  

be  a  cont inu ing  problem a s  ducks breed i n  t h e  p r a i r i e s  and 

pass  through dur ing migrat ion.  
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INTRODUCTION 

The p r a i r i e s  a r e  an impor tan t  g r a i n  producing r eg ion  o f  

Canada (Table I )  a s  w e l l  a s  being an  important  duck produc t ion  

a r e a ,  Canadian wheat and o t h e r  c e r e a l s  a r e  i n  cons t an t  demand 

throughout t h e  world by c o u n t r i e s  such a s  China, Japan,  I n d i a ,  

and t h e  USSR. The p r i c e  t h e s e  commodities demand on t h e  market 

provides f o r  a  p r o f i t a b l e  r e t u r n  f o r  t h o s e  involved i n  i t s  

production,  shipment,  and a s s o c i a t e d  a c t i v i t i e s .  Consequently, 

any g r a i n  l o s s  because of p e s t s  i s  undes i r ab l e  and m u s t  be  

reduced. 

Ce rea l  c rop  depreda t ion  by ducks i n  t h e  f a l l  dur ing g r a i n  

h a r v e s t  r e p r e s e n t s  a  h igh  economic l o s s  b u t  i s  being c o n t r o l l e d  

wi th  some success .  Damage prevent ion  methods w i l l  always be  

r e q u i r e d ,  however. Ducks from more n o r t h e r l y  reg ions  migra t ing  

along t h e  P a c i f i c ,  C e n t r a l ,  M i s s i s s i p p i ,  o r  A t l a n t i c  flyway pass  

through a t  l e a s t  a  p o r t i o n  of t h e  p r a i r i e s .  Also,  duck breed ing  

grounds (Fig.  1) encompass sou thern  p o r t i o n s  of  t h e  t h r e e  

Canadian p r a i r i e  provinces ,  and p o r t i o n s  of  t h e  mid-northern 

United S t a t e s ,  which correspond t o  g r a i n  producing reg ions .  

I t  i s  i n  t h i s  r eg ion ,  which con ta ins  10% of  t h e  t o t a l  duck 

breeding a r e a ,  t h a t  50% of a l l  t h e  c o n t i n e n t a l  duck popula t ion  

breeds  (Munro 1963) .  Seventy t o  80% of Mallard and P i n t a i l  

a r e  produced here .  These two duck s p e c i e s  a r e  most favoured by 

hunte rs  b u t  t hey  a r e  a l s o  r e s p o n s i b l e  f o r  t h e  g r e a t e r  p o r t i o n  of  

duck depreda t ion  of  c e r e a l  crops .  

Waterfowl g e n e r a t e  bus ines s  w i t h  consequent f i n a n c i a l  income 

those  involved i n ,  o r  a f f e c t e d  by,  t h e  duck h a r v e s t .  
1 

M -  Carney (pe r sona l  communication) summarized from t h e  

1 
l e t t e r  dated 2 9  May 1974, U.S. F i s h  and w i l d l i f e  s e r v i c e ,  

, O f f i c e  of  Migratory Bi rd  Management, ~ a u r e l ,  ~ a r y l a n d .  



T a b l e  I Acreage  o f  p r i n c i p a l  f i e l d  c r o p s  i n  t h e  Canadian 
P r a i r i e s  compared t o  t h e  t o t a l  a c r e a g e  o f  p r i n c i p a l  

a  
f i e l d  c r o p s  i n  Canada, 1970 ( thousand a c r e s )  . 

Crop Canada P r a i r i e  Saskatchewan A l b e r t a  Manitoba 
Prov inces  

a l l  wheat  1 2 , 4 8 4  12 ,000  

b a r  l e y  10 ,042  9 ,500 

o a t s  f o r  g r a i n  7 , 1 4 9  5,260 

a l l  r y e  1 , 0 1 5  944 

f l a x s e e d  3 ,368  3 ,350 

r a p e s e e d  3 ,950 3 ,950 

mixed g r a i n s  1 , 9 4 0  87 5  

summer fa l lowb 28,800 28,800 

t o t a l  68 ,748 64,679 

a  
from D a v i a u l t  1971. 

1969. 



Fig. 1 Mean d i s t r i b u t i o n  of  b reed ing  and win te r ing  a r e a s  

of  North American ducks. (from Evans 1964, page 

7 2 0 )  
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National  Survey of Hunters and Fishermen-1970, Resource 

p u b l i c a t i o n  95-Fish and W i l d l i f e  S e r v i c e ,  t h a t  waterfowl 

hunte rs  spen t  an  es t imated  244,451,000 d o l l a r s  pursuing t h e i r  

s p o r t .  Fi rearms,  ammunition, c l o t h i n g ,  o t h e r  equipment, 

t r a n s p o r t a t i o n ,  meals,  and accomodation would l i k e l y  b e  cons idered  

a s  expendi tures .  There i s  probably a  s i g n i f i c a n t  amount o f  

money spen t  on o p t i c a l  equipment, books, a r t ,  and o t h e r  o b j e c t s ,  

f o r  t h e  purpose of  a p p r e c i a t i n g  waterfowl.  

L i f e  H i s t o r y  

Mal lard  (Anas pla tyrhynchos Linnaeus) and p i n t a i l  (Anas 

acu ta  Linnaeus) a r e  waterfowl and belong t o  t h e  Family ~ n a t i d a e ,  

Subfamily Anat inae,  t h e  puddle ducks,  and feed e i t h e r  on wate r  

a o r  land. They p r e f e r  shal low wa te r  n o t  more than  2 o r  3  f e e t  

deep s i n c e  they  o f t e n  t i p  f o r  t h e i r  p l a n t  food. Mal lard  a r e  

t h e  l a r g e s t  of t h e  puddle ducks w i t h  a d u l t  males averaging 

2 pounds 11 ounces and females 2  pounds 6 ounces, wh i l e  a d u l t  

male P i n t a i l  average 2 pounds 2.5 ounces and females 1 pound 

13 ounces ( K o r t r i g h t  1943) .  

P a i r  formation has  g e n e r a l l y  been completed on t h e  w in t e r ing  

grounds b e f o r e  s p r i n g  migrat ion.  With t h e  advent  o f  s p r i n g  i n  

March, and u n t i l  May, pa i r ed  and c o u r t i n g  Mallard and p i n t a i l  

r e t u r n  t o  t h e i r  breeding a r e a s .  These c o n s i s t  of  t h e  po tho le s ,  

marshes, s loughs ,  and lakes  of  t h e  p r a i r i e s ,  a s  w e l l  a s  of  

waters  f u r t h e r  nor th .  The n e s t i n g  season beg ins  i n  A p r i l  a n d  

r l  ends i n  Ju ly .  An average c l u t c h  of  l e s s  than 10 eggs i s  l a i d  

(Kor t r igh t  1943) and i s  incuba ted  f o r  approximately 2 2  days 

(Trippensee 1953) .  Mallard r e q u i r e  a  f l edg ing  pe r iod  o f  49 t o  

I .  60 days a f t e r  ha tch ing  wh i l e  p i n t a i l  on ly  r e q u i r e  38 t o  52 

* days (Johnsgard 1968) .  Ducklings i n i t i a l l y  consume mainly 

i nve r t eb ra t e s .  However, a s  duckl ings  mature t hey  e a t  g r e a t e r  

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



of p l a n t s .  

The male moults t o  h i s  e c l i p s e  plumage w h i l e  t h e  hen i s  

incuba t ing  t h e  eggs. The male i s  t hen  f l i g h t l e s s  f o r  about 3 t o  

4 weeks i n  t h e  p e r i o d  from June t o  August (Johnsgard 1968) .  

The a d u l t  female moults a f t e r  t h e  young have hatched.  She i s  

a l s o  f l i g h t l e s s  f o r  about  3 t o  4 weeks, b u t  i n  t h e  pe r iod  from 

J u l y  t o  September. Year l ings  and a d u l t s  beg in  congregat ing i n  

J u l y ,  and f a l l  m ig ra t ion  commences ' in  August and cont inues  u n t i l  

November. P r a c t i c a l l y  a l l  th% ducks a r e  found sou th  of t h e  

Canada-United S t a t e s  boundary a f t e r  freeze-up. 

The P r a i r i e s  

The ploughing a c t i o n  of t h e  g l a c i e r s  of  t h e  P l e i s t o c e n e  age 

helped shape t h e  topography of t h e  p r a i r i e s .  The c h a r a c t e r i s t i c  

l e v e l ,  r o l l i n g ,  o r  h i l l y  ground i s  e x t e n s i v e l y  d o t t e d  w i t h  

po tho les  i n  some reg ions  (Fig .  2 ) .  Numerous s loughs ,  marshes, 

and lakes  a r e  a l s o  p r e s e n t .  

The c l i m a t e  i s  co ld  i n  t h e  w i n t e r  w i t h  f r e e z i n g  temperatures  

and snow, wh i l e  h o t  temperatures  p r e v a i l  i n  t h e  summer. 

P r e c i p i t a t i o n  i s  about  10 t o  2 0  inches  i n  t h e  grain-growing 

r eg ion  (Paynter  and Stephen 1964) and i s  extremely v a r i a b l e  

(Munro 1963) .  The number of  po tho les  change from year  t o  year  

according t o  t h e  amount of  wate r  a v a i l a b l e ,  and some waterbodies  

may d r y  o u t  a s  t h e  summers progress .  The p o t e n t i a l  number of  

wa te r  a r e a s  a v a i l a b l e  i n  t h e  sou thern  P r a i r i e  Provinces  could 

be  over  8  m i l l i o n  (Munro 1963) .  

Grass lands  a r e  p r e v a l e n t  i n  sou thern  Canada. Aspen parklands 

bo rde r  t h e  g r a s s l a n d s  on t h e  n o r t h  and e v e n t u a l l y  extend i n t o  

f o r e s t s  (Fig .  3 ) .  T t i s  t h e  q r a s s l a n d s  and aspen parklands  

r e g i o n ,  p lu s  an a r e a  surrounding Peace River ,  where t h e  



Fig. 2 Pothole h a b i t a t  near Minnedosa, Manitoba, i n  t h e  

aspen parklands. (from Kie l  -- e t  a l .  1972, page 9 )  





Fig. 3 Grass lands,  aspen parklands,  and f o r e s t s  of t h e  

Canadian P r a i r i e s .  (adapted from Munro 1963, 

page 108) 





ma j o r i t ~  of  Canadian c e r e a l s  a r e  produced. F i r e s  on g r a s s  lands  

a r e  c r e d i t e d  wi th  having prevented t h e  aspen parklands  from 

extending i n t o  t h e  g r a s s  reg ions  p r i o r  t o  farming (Kie l  -- e t  a l .  

1972).  L a t e r ,  t h e  prevent ion  of f i r e s  on t h e  g ra s s l ands  by 

farmers encouraged invas ion  by t r e e s  i n  some a r e a s .  

A g r i c u l t u r e  and Ducks 

Inc reased  e a s e  of  t r a n s p o r t a t i o n ,  due t o  roads  and t h e  

jo ining of bo th  c o a s t s  by t h e  Canadian p a c i f i c   ailw way i n  1885, 

allowed easy  acces s  t o  t h e  p r a i r i e s .  Farming on t h e  p r a i r i e s  

i nc reased  r a p i d l y  t h e r e a f t e r .  K i e l  -- e t  a l .  (1972) found t h a t  

4 m i l l i o n  a c r e s  were under c u l t i v a t i o n  by 1900, 57 m i l l i o n  a c r e s  ' 

by 1936, and 67 m i l l i o n  a c r e s  by about  1950. Daviau l t  (1971) 

r epo r t ed  t h a t  over 85 m i l l i o n  a c r e s  were under c u l t i v a t i o n  by 

t h e  mid-1960's (Table 11). 

Farming on t h e  p r a i r i e s  has  had d e t r i m e n t a l  e f f e c t s  on 

t h e  breeding a r e a s  of  waterfowl.  Waterbodies have been dra ined  

o r  f i l l e d  t o  i n c r e a s e  c u l t i v a t e d  ac reage ,  t o  a l l ow e a s i e r  

c u t l i v a t i o n ,  and t o  enable  road cons t ruc t ion .  These important  

breeding a r e a s ,  w i t h  t h e i r  abundant fauna and f l o r a  providing 

an important  food sou rce ,  were t hen  no longer  a v a i l a b l e  f o r  ducks. 

Consequently, duck popula t ions  would have decreased d r a m a t i c a l l y  

wi thout  i n t e r v e n t i o n  and land management. Ducks Unlimited and 

var ious  o t h e r  p r i v a t e  o rgan iza t ions ,  t h e  f e d e r a l  government 

through t h e  Canadian W i  l d l i  f e  S e r v i c e ,  and t h e  p r o v i n c i a l  

governments have provided a r e a s  s u i t a b l e  f o r  waterfowl and have 

pro tec ted  waterbodies  from damage. 

The c o n t i n e n t a l  waterfowl popula t ion  was approximately 

m i l l i o n  a t  t h e  t u r n  of t h e  Century (Trippensee 1953) .  

t h e  number of waterfowl decreased and was q u i t e  low 



Table I1 Tota l  acreage of occupied farms i n  t h e  Canadian 
a 

P r a i r i e s ,  1966 (thousand a c r e s )  . 

Location To ta l  Area Improved Land Unimproved Land 

P r a i r i e  Provinces 133,476 85,191 48,285 

Manitoba 19,084 12,446 6,638 

Saskatchewan 65,409 45,469 19,940 

Alberta  48,983 27,276 21,717 

a 
from Daviaul t  1971. 



from 1925 t o  1936. The popula t ion  was es t imated  a t  27 m i l l i o n  

i n  1934 (Day 1944) .  This  occured because of  a r educ t ion  i n  

numbers of  breeding s i t e s  due t o  d ra inage  and f i l l i n g  of  water-  

bodies ,  and due t o  drought.  There was a l s o  a high m o r t a l i t y  

r a t e  because of  overshooting.  With a r e t u r n  t o  expected 

p r e c i p i t a t i o n  l e v e l s ,  and a c t i o n  by farmers ,  p r i v a t e  o r g a n i z a t i o n s ,  
- 
- and government agenc ie s ,  t h e  numbers of waterfowl have inc reased .  

1 
d S. M. Carney (persona l  communication) provided rough e s t ima te s  

- of popula t ion  l e v e l s  f o r  t h e  pe r iod  1956 t o  1962. The es t imated  

popula t ion  of t o t a l  game ducks (no t  inc lud ing :  e i d e r s ,  Somateria 

spp. , P o l y s t i c t a  s t e l l e r i  ' ( p a l l a s  ) , Lampronetta f i s c h e r i  

(Brandt)  ; s c o t e r s  , Melan i t t a  spp. , Oidemia n i q r a  ( ~ i n n a e u s  ) ; 

Oldsquaw, C langula  hyemalis (Linnaeus ) ; Harlequin,  H i s  t r i o n i c u s  

- h i s t r i o n i c u s  (Linnaeus) ;  and mergansers,  Mergus spp . ,  Lophodytes 

c u c u l l a t u s  (Linnaeus) )  averaged 98 mi l l i on .  The peak dur ing 

t h i s  pe r iod  was 120 m i l l i o n  and t h e  low was 77 mi l l i on .  The 

f a l l  f l i g h t s  of Mal lard  were a s se s sed  a t  an  average of 2 1  

mi l l i on ,  w i t h  a peak of 30 m i l l i o n  and a low of  13 mi l l i on .  

While numbers of  ducks were low, farmers were w i l l i n g  t o  

h e l p  p re se rve  n e s t s  on land being c u l t i v a t e d  and t o  h e l p  ducks 

su rv ive  (Mair 1953) .  However, t h e  a t t i t u d e  of farmers changed 

a s  ducks became noted f o r  t h e i r  depreda t ions  on crops .  The 

Problem today i s  t o  reduce c rop  damage t o  an  accep tab le  l e v e l  

whi le  s t i l l  providing f o r  a l a r g e  enough duck popula t ion  t o  

al low an  accep tab le  h a r v e s t  by hun te r s  and t o  provide a e s t h e t i c  

value.  

1 
l e t t e r  da ted  29 May 1974, U . S .  ~ i s h  and w i l d l i f e  s e r v i c e ,  

. Off i ce  of Migratory Bi rd  Management, ~ a u r e l ,  ~ a r y l a n d .  



CROP DEPREDATION 

I n t r o d u c t i o n  

F ie ld- feed ing  occurs  dur ing f a l l  m ig ra t ion ,  s p r i n g  migrat ion,  

and dur ing  t h e  summer. Feeding on swaths i n  t h e  autumn dur ing 

g r a i n  h a r v e s t  i s  t h e  t ime of  g r e a t e s t  damage. A swath c o n s i s t s  

o f  c u t  g r a i n  concent ra ted  i n t o  a  row (Fig. 9 )  which l i e s  on 

6 t o  10  inch  s t u b b l e  (PaynteP and Stephen 1964) .  This  permi t s  

even dry ing  and matura t ion .  The c rop  can then  b e  th reshed  a f t e r  

4 t o  14 days of warm weather  (Paynter  and Stephen 1964) .  

However, more t ime  i s  r equ i r ed  f o r  d ry ing  dur ing  unfavourable  

weather  cond i t i ons .  Dry o r  f looded s t u b b l e  f i e l d s  and c u l t i v a t e d  

f i e l d s ,  where t h e  g r a i n  c rop  has been removed, a r e  a l s o  fed  upon. 

Feeding dur ing  t h e  s p r i n g  on unharvested swaths ,  was te  g r a i n ,  

o r  sp r ing  growth of  crops  s t o p s  because of  nes t ing  a c t i v i t i e s  

and drying f i e l d s .  Summer feeding occurs a f t e r  b reed ing  when 

ducks congregate  on wate rbodies ,  b u t  only  i f  g r a i n  i s  p r e s e n t  

i n  t h e  f i e l d s .  

The g r e a t e s t  c rop  depreda t ion  occurs  t o  d r y  o r  f looded 

swathed g r a i n  (Fig .  4 ) .  Bar ley ,  wheat,  and o a t s  a r e  most 

a f f e c t e d ,  w h i l e  f l a x ,  r y e ,  and r ape  a r e  a l s o  damaged. Swathed 

f i e l d s  a r e  fed upon because o f  t h e  abundance and easy  a c c e s s i b i l -  

i t y  of g r a i n .  There a r e  more ke rne l s  p e r  u n i t  a r e a  on swathed 

f i e l d s  compared t o  t h e  amount of waste  g r a i n  on s t u b b l e  f i e l d s  

and ploughed f i e l d s .  However, s t u b b l e  f i e l d s  p rov ide  some 

e a s i l y  a c c e s s i b l e  waste  g r a i n  whereas was te  g r a i n  i s  not  a s  

a v a i l a b l e  i n  c u l t i v a t e d  f i e l d s .  Consequently,  c u l t i v a t e d  

f i e l d s  a r e  no t  fed upon a s  i n t e n s e l y  a s  o t h e r  f i e l d s .  

Damage beg ins  t o  swathed g r a i n  when ducks land  on t h e  

e a s i l y  a c c e s s i b l e  swaths. Landing and t rampling causes  k e r n e l s  



Fig 4. Barley swath: A ,  damaged; B ,  undamaged. 
ed 

Seed heads: C ,  damaged; D ,  undamaged. (from 
n. 

Canadian Wi ld l i f e  Service  [1972?] , page 2 )  





t o  b e  knocked o f f  and f a l l  t o  t h e  ground,  e n t i r e  heads o f  g r a i n  

t o  b e  broken o f f  t h e  s t r a w ,  and swaths t o  become compacted. 

G r a i n  i s  f o u l e d  and becomes d i r t y  when t r ampled  i n t o  t h e  

ground. The a c t  of  l and ing  and t h e  t r a m p l i n g  and f o u l i n g  can  

cause  more damage t h a n  feed ing .  I n  wet  w e a t h e r ,  t h e  amount of  

e a t e n ,  damaged, o r  wasted  g r a i n  was 140% o f  t h e  amount a c t u a l l y  
, 

e a t e n  (Hammond 1 9 5 1 ) ,  compared t o  560% i n  d r y  wea the r  ( I m l e r  

1943,  c i t e d  b y  Hammond 1 9 5 0 ) .  Burgess (1973) found t h a t  up 

t o  22% o f  a l l  a v a i l a b l e  g r a i n  was l o s t  o r  d e s t r o y e d  because  of  

a s s o c i a t e d  f e e d i n g  a c t i v i t i e s .  MacLennan (1973) c a l c u l a t e d  t h a t  

one duck would d e s t r o y  a  minimum o f  870 grams o f  b a r l e y  o r  660 

grams of  wheat  p e r  day. Benson (1952) found t h a t  1 , 7 2 4  grams o f  

b a r l e y  were  damaged by  one duck each day. S t u d i e s  i n  Manitoba 

showed a  damage r a t e  o f  2 ,041 grams o f  b a r l e y  p e r  f i e l d - f e e d i n g  

duck ( a s  mentioned by Burgess 1973) .  Actua.1 consumption r a t e s  

a r e  d i s c u s s e d  on pages 23-25. 

Trampled swaths  a r e  more s u s c e p t i b l e  t o  f r e e z i n g  t o  t h e  

ground,  more d i f f i c u l t  t o  p i c k  up w i t h  a  combine, and may 

r e q u i r e  l o n g e r  d r y i n g  t ime.  I f  t h e  f i e l d s  a r e  wet  o r  f l o o d e d ,  

t rampled swaths  can  be f o r c e d  i n t o  t h e  ground and become 

i r r e t r i e v a b l e .  The ground can become v e r y  h a r d  because  o f  ducks 

walking a b o u t ,  e s p e c i a l l y  i f  t h e  f i e l d  i s  wet  o r  f looded  

dur ing  t h e i r  p resence .  T h i s  may make subsequen t  c u l t i v a t i o n  

d i f f i c u l t .  G r a i n  g r a d e s  may Ee reduced  because  o f  a s s o c i a t e d  

feeding a c t i v i t i e s  t h e r e b y  r e s u l t i n g  i n  a  lower p r i c e  on t h e  

market. The o n l y  " b e n e f i t s  " d e p r e d a t i n g  ducks p r o v i d e  a r e  

consumption of  weed s e e d s  and s o i l  f e r t i l i z a t i o n  th rough  t h e i r  

droppings. However, t h e s e  " b e n e f i t s  " a r e  f a r  outweighed by 

t h e  damage caused.  

Ducks have  been r e p o r t e d  s e e n  feed ing  i n  s t a n d i n g  g r a i n  
i 

a in f looded f i e l d s  ( ~ o s s e n m a i e r  and M a r s h a l l  1958,  L o s t e t t e r  



1956) and i n  s t and ing  g r a i n  a f t e r  a snowfa l l  (Gi ra rd  1941, 

Harnmond 1957,). However, ducks g e n e r a l l y  l eave  s t and ing  crops  

untouched a s  t h e  g r a i n  i s  o u t  of reach.  Ducks a l s o  t end  t o  

avoid  h igh  v e g e t a t i o n  when feeding because p r e d a t o r s  cannot 

be r e a d i l y  seen.  

Mal lard  and P i n t a i l  cause  most o f  t h e  damage t o  c e r e a l  

c rops ,  w i t h  Mal lard  being t h e  wors t  o f fender .  This  i s  o f t e n  a 

r e s u l t  of  p i n t a i l  l e av ing  f o r  t h e  sou th  sooner  t han  Mallard.  

Mal lard  a r e  more cold-hardy than  P i n t a i l  and many w i l l  n o t  

mig ra t e  u n t i l  f r e e z i n g  temperatures  o r  snowfa l l  occur.  Other  

duck s p e c i e s  r e p o r t e d  feeding i n  f i e l d s ,  a l s o  belonging t o  t h e  

Family Anat idae ,  Subfamily Anat inae,  a r e  t h e  American Widgeon 

(Mareca americana (Gmelin) ) , Black Duck (Anas r u b r i p e s  Brewes te r ) ,  

and Green-Winged T e a l  (Anas c a r o l i n e n s i s  Gmelin) ( ~ o s s e n m a i e r  

and Marshal l  1958, Hochbaum -- e t  a l .  1954, Stephen 1961a) .  

However, t h e s e  ducks e a t  most ly  a q u a t i c  v e g e t a t i o n  and a r e  no t  

a major problem a s  c r o p  depreda tors .  

Not a l l  t h e  ducks p r e s e n t  i n  an a r e a  w i l l  f e ed  i n  t h e  

f i e l d s .  MacLennan (1973) r e p o r t e d  t h a t  50 t o  70% of ducks 

observed on a l a k e  fed i n  surrounding f i e l d s .  Bossenmaier 

and Marsha l l  (1958) r e p o r t e d  t h a t  approximately  5% o r  l e s s  of  

t h e  Mal lard  fed  i n  t h e  marsh wh i l e  t h e  o t h e r s  fed  i n  t h e  f i e l d s ,  

and t h a t  a  l a r g e  p ropor t ion  of  t h e  P i n t a i l  remained on t h e  lake .  

H i s t o r y  

Damage t o  c e r e a l  g r a i n  crops  by ducks i n  t h e  Canadian 

P r a i r i e s  has been r e p o r t e d  s i n c e  t h e  t u r n  o f  t h e  Century b u t  d i d  

n o t  r each  l e v e l s  where complaints  by farmers r ece ived  a t t e n t i o n  

, by t h e  p r o v i n c i a l  and f e d e r a l  governments u n t i l  t h e  mid-1940's. 

A t  t h i s  t ime,  s took- thresh ing  was mostly r ep l aced  by t h e  windrow- 

combine method ( ~ o s s e n m a i e r  and Marshal l  1958, C o l l s  1951, MacKay 



1961, P a y n t e r  and S tephen  1964) .  T h i s  a l lowed  ducks e a s y  a c c e s s  

t o  c u t  g r a i n  whereas t h e  p r e v i o u s  methods o f  s t o o k - t h r e s h i n g  and 

s t a c k - t h r e ~ h i n g  d i d  n o t .  Depreda t ion  o f  s t a c k s  and s t o o k s  h a s  

been r e p o r t e d  b u t  i t  was n o t  a s  e x t e n s i v e  o r  damaging a s  f e e d i n g  

on swaths .  The f e d e r a l  government through t h e  Canadian W i l d l i f e  

s e r v i c e  began t r y i n g  t o  c o n t r o l  c r o p  damage b y  ducks i n  t h e  l a t e  

1 9 4 0 ' s  by  u s i n g  s c a r i n g  t e c h n i q u e s  (MacKay 1 9 6 1 ) .  

Bossenmaier and M a r s h a l l  (1958) found t h a t  most s t o o k  

d e p r e d a t i o n  i n  t h e i r  s t u d y  a r e a  began a b o u t  1920 a f t e r  i n t r o d u c -  

t i o n  o f  new c r o p  v a r i e t i e s  p r e f e r r e d  by  ducks.  Durum wheat  and 

b a r l e y  i n c r e a s e d  i n  u s e  w h i l e  Red F i f e  and Marquis h a r d  wheat  

a lmos t  d i s a p p e a r e d .  Crop d e p r e d a t i o n  i n c r e a s e d  w i t h  t h e  

i n t r o d u c t i o n  o f  windrow-combining b u t  was n o t  a  new phenomenon 

i n i t i a t e d  by  t h e  new h a r v e s t i n g  t e c h n i q u e .  

Ducks feed  on t h e  r e l a t i v e l y  new food s o u r c e  o f  c e r e a l s  

and do n o t  r e s t r i c t  f e e d i n g  t o  o n l y  w a t e r b o d i e s  p o s s i b l y  

because  o f  i n s t i n c t i v e  behav iour .  I t  i s  b e l i e v e d  t h a t  t h e y  

p r e v i o u s l y  f e d  on upland s i t e s  which a r e  now used t o  grow 

c e r e a l s .  T h i s  can be surmised  from t h e  f a c t  t h a t  once g r a i n  i s  

swathed,  some ducks w i l l  f eed  i n  t h e  f i e l d s  and w i l l  n o t  e a t  

g r a i n  s p r e a d  o u t  on s h o r e s  of  w a t e r b o d i e s  a t  f e e d i n g  s t a t i o n s .  

Wild s t a n d i n g  p l a n t s  c u t  down by  f i r e ,  h a i l ,  r a i n ,  wind,  o r  

animals  would i n i t i a t e  t h i s  b e h a v i o u r  p r i o r  t o  farming on t h e  

p r a i r i e s .  T h e r e f o r e ,  fa rmers  a r e  p r e s e n t l y  p r o v i d i n g  s u i t a b l e  

feeding h a b i t a t s  by  c u t t i n g  down t a l l  c rops .  

F ie ld-Feeding Behaviour 

' F l i g h t s  

Waterfowl c o n g r e g a t e  a t  favoured a r e a s  on w a t e r b o d i e s  
7 

for f e e d i n g  and l o a f i n g .  They w i l l  f o l l o w  a s p e c i f i c  f l i g h t  

D 



pa th  from t h e s e  a r e a s  t o  feeding s i t e s  i n  t h e  f i e l d s  (Bossenrnaier 

and Marshal l  1958, Hochbaum g& &. 1954, MacLennan 1973) 

(Fig .  5 ) .  The f l i g h t  pa ths  may remain p r e d i c t a b l e  over  

many yea r s  and p a r t i c u l a r  f i e l d s  may b e  v i s i t e d  every  year .  

Some ducks land i n  f i e l d s  o t h e r  t han  t h e  popula r  one,  however, 

and some f l y  i n  o t h e r  d i r e c t i o n s  from t h e  f l i g h t  path .  

MacLennan (1973) found t h a t  l a r g e  f i e l d s  w i t h  few t r e e s  o r  

shrubs  which would o b s t r u c t  v i s i o n  a r e  p r e f e r r e d .  Elevated 

p o r t i o n s  o f  f i e l d s  a s  w e l l  a s  a r e a s  w i t h  a g r a d u a l  s l o p e  from 

t h e  feeding s i t e  t o  a nearby s lough  o r  l a k e  a r e  a l s o  

favoured. 

F l i g h t s  occur  over  t h e  f i e l d s  b e f o r e  and dur ing  h a r v e s t .  

Bossenmaier and Marsha l l  (1958) observed t h a t  f i e l d s  w i t h  swathed 

g r a i n  o r  i n  s t u b b l e  a r e  d i s t i n g u i s h e d  by f l y i n g  ducks. A 

s m a l l  s ea rch ing  f l o c k  then  s e p a r a t e s  from t h e  main f l o c k  and 

lands  t o  determine t h e  a c c e p t a b i l i t y  of t h e  chosen f i e l d .  

The sea rch ing  f l o c k  w i l l  r e j o i n  t h e  main f l o c k  i f  t h e  l o c a t i o n  

i s  unfavourable  and they  w i l l  con t inue  t h e  s e a r c h  f o r  a p r e f e r r e d  

feed ing  a r e a .  Once a f i e l d  has  been chosen i t  w i l l  b e  r e v i s i t e d  

f o r  f u r t h e r  feedings .  A s  a r e s u l t ,  an  a d j a c e n t  f i e l d  w i t h  a 

more h igh ly -p re fe r r ed  food may no t  be  used f o r  feeding because 

i t  was no t  "discovered"  f i r s t .  The a c t i v i t i e s  of  ducks f l y i n g  

t o  t h e  f i e l d  and landing ,  t h e i r  presence,  and feeding a c t i v i t i e s  

such a s  noise-making, w i l l  a t t r a c t  o t h e r  ducks. This  h a b i t  

o f  feeding i n  f l ocks  can r e a d i l y  cause  s i g n i f i c a n t  damage t o  

t h e  crop.  

Feeding g e n e r a l l y  occurs  twice  a day w i t h  f l i g h t s  t o  t h e  

f i e l d s  i n  t h e  e a r l y  morning and evening. L igh t  i n t e n s i t y  

, de t e rmines  when t h e  b i r d s  l eave  f o r  t h e  f i e l d s  i n  t h e  morning 

and when they  r e t u r n  t o  t h e  overn igh t  r o o s t i n g  a r e a .  , A s  soon 



Fig. 5 Waterfowl feeding flyways and damage intensity in 
1 

the Ponass Lake area, Saskatchewan, 1965 to 1971. 

(from MacLennan 1973, page 15) 
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a s  i t  i s  l i g h t  enough t o  s e e ,  ducks w i l l  d epa r t  f o r  t h e  feeding 

a rea .  J u s t  p r i o r  t o  darkness  t h e y  w i l l  r e t u r n  t o  t h e i r  overn igh t  

d roos t ing  a r e a .  However, feeding may occur i n  d ry  o r  f looded 

f i e l d s  dur ing  t h e  n i g h t  (Bossenmaier and Marshal l  1958, G i r a rd  

1941, Hamrnond 1950, Hochbaum -- e t  a l .  1954, Imler  1944, Uhler and 

c reech  1939, Wagar 1946) .  The ducks may remain on t h e  wate r  

a f t e r  feeding o r  r e t u r n  a f t e r  darkness  t o  s t a y  overn igh t .  

Normal feeding schedules  may be  changed because of 

ex tenua t ing  circumstances (Bossenmaier and Marshal l  1958, 

Gi ra rd  1941, Hamrnond 1950, Kalmbach 1935) .  During poor weather  

( r a i n ,  s t r o n g  winds, low t empera tu re s ) ,  ducks may l eave  f o r  

t h e  f i e l d s  i n  t h e  a f t e rnoon  and feed.  F l i g h t s  t o  t h e  f i e l d s  

and feeding throughout t h e  day may occur dur ing  very  bad weather .  

Feeding schedules  may a l s o  be  changed t o  a l low undis turbed 

feeding i f  hunt ing p r e s s u r e  i s  heavy. For i n s t a n c e ,  ducks may 

r e t u r n  t o  r e s t i n g  a r e a s  i n  t h e  morning b e f o r e  hunt ing beg ins ,  

and no t  l eave  f o r  t h e  f i e l d s  i n  t h e  evening u n t i l  hunt ing 

s tops  (Gi ra rd  1941).  

Food Consumption 

Food consumption v a r i e s  w i t h  many f a c t o r s  b u t  body weight 

i s  of  primary importance. The average amount of food consumed 

per  b i r d  (waterfowl)  p e r  day can be  es t imated ,  i n  d ry  weight ,  

as  10% of t h e  wet body weight (Sincock 1962) .  This  e s t i m a t e  

i s  f o r  a c t i v e  w i l d  waterfowl e a t i n g  n a t u r a l  foods. Table  I11 

shows t h e  r e s u l t s  of  de te rmina t ion  of  g r a i n  consumption by 

ducks: an average o f  135 grams of  g r a i n  were e a t e n  pe r  duck 

Per day. By using t h e  10% e s t i m a t e ,  l a r g e r  duck s p e c i e s  such 

as  Mal lard  and t h e  l a r g e r  males of  a duck s p e c i e s  can be  

expected t o  consume more food than  s m a l l e r  s p e c i e s  of  ducks and 
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t h e  sma l l e r  females of  a duck s p e c i e s .  I n  f a c t ,  Jordan (1953) 

found t h a t  male Mal lard  a t e  15% more than  female Mallard.  

Jordan (1953) r e p o r t e d  t h a t  energy requirements w i l l  

a f f e c t  food consumption. Food i n t a k e  f o r  Mallard was found 

t o  vary  i n v e r s e l y  w i t h  t h e  s e a s o n a l  a i r  temperature.  Adult  

male Mal lard  a t e  an  average maximum of 149 grams of corn  dur ing  

abnormally co ld  weather  (15" F o r  lower) a s  compared t o  an  

average of  73 grams dur ing normal co ld  w i n t e r  weather i n  

~ l l i n o i s .  Normal monthly average  temperatures  range from 

26" F i n  January t o  76" F i n  J u l y  a t  Chicago i n  I l l i n o i s  (Delury 

1974).  Rapidly growing ducks have a h igh  metabol ic  r a t e  

t h e r e f o r e  t hey  should e a t  more food than  a d u l t s .  Immature 

ducks 8 t o  9 weeks o l d  were found t o  e a t  44% more food than  

mature ducks. 

Ducks t h a t  e a t  twice  a day may spend an average of  35 

minutes per  day feeding,  w i t h  a minimum of  20 minutes pe r  day,  

when g r a i n  i s  provided (Hammond 1950) .  However, Paynter  and 

Stephen (1964) s a i d  t h a t  ducks which feed i n  f i e l d s  twice  a day 

normally spend about  8 hours feeding.  This  r e p r e s e n t s  t h e  

per iod of t ime damage may occur t o  swaths ,  and i n d i c a t e s  t h a t  

p e r s i s t a n t  c o n t r o l  measures a r e  r e q u i r e d  t o  keep ducks from 

f i e l d s .  

Food P re fe rence  

Mal lard  and P i n t a i l  p r e f e r  c e r e a l  g r a i n s  t o  n a t u r a l  foods. 

Field-feeding may be  caused by i n s t i n c t i v e  behaviour a s  w e l l  

as by t h e  e a s e  of ob t a in ing  food. C u l t i v a t e d  crops  g e n e r a l l y  

Produce more food p e r  a c r e  than na tu ra l ly -occu r ing  p l a n t s .  

The g r a i n s  p r e f e r r e d  by ducks a r e  descr ibed  a s  being 

bar ley and wheat ,  and then  o a t s ,  w i t h  t h e  o t h e r  g r a i n s  seldom 



h e a v i l y  damaged. Jakimchuk (1969) r e p o r t e d  t h a t  t o t a l  bushe l s  

of b a r l e y  and wheat l o s t  were about  equa l  i n  A l b e r t a  from 

1965 t o  1968, and t h a t  bushe l s  of o a t s  l o s t  were only  10% of 

t h e  average  l o s s e s  o f  e i t h e r  b a r l e y  o r  wheat. 

F a c t o r s  t h a t  i n f l u e n c e  p re fe rences  f o r  p a r t i c u l a r  g r a i n s  

l i k e l y  i n c l u d e  s i z e ,  shape,  hardness ,  t e x t u r e ,  e a s e  of  s h e l l i n g ,  

l e n g t h  of  awns, and p a l a t a b i l i t y .  Hammond (1950) r epo r t ed  

t h a t  o f  t h e  t h re shed  g r a i n s ,  wheat .was  e a t e n  more r a p i d l y  than  
8 

b a r l e y  dur ing  s h o r e  feed ing ,  and t h a t  e i t h e r  of  t h e s e  g r a i n s  

were p r e f e r r e d  over  o a t s .  This  was thought  t o  b e  due t o  

e i t h e r  t h e  wheat be ing  p r e f e r r e d  o r  because t h e  l a c k  of awns 

on t h e  wheat pe rmi t t ed  f a s t e r  feeding.  Other obse rva t ions  have 

shown t h a t  swathed ha rd  wheat was no t  p r e f e r r e d  over  swathed 

b a r l e y  o r  Durum wheat ,  which may have been due t o  t h e  d i f f i c u l t y  

of  loosening k e r n e l s  which o f f s e t  p a l a t a b i l i t y  (Bossenmaier and 

Marsha l l  1958, Hammond 1950, MacLennan 1973) .  

Fac to r s  a f f e c t i n g  g r a i n  p re fe rence  by  ducks and i t s  

de t e rmina t ion  by observers  a r e :  t h e  types  o f  crops  a v a i l a b l e ;  

t h e  t ime of t h e i r  a v a i l a b i l i t y ;  t h e  amount a v a i l a b l e ;  t h e  

l o c a t i o n  of  t h e  c rop  (eg. c l o s e  t o  b u i l d i n g s ,  f a r  from water-  

b o d i e s )  ; and t h e  p h y s i o l o g i c a l  s t a t e  of  t h e  duck. 

F a c t o r s  In f luenc inq  Crop Damaqe I n t e n s i t y  

Surveys of  c e r e a l  c rop  damage by ducks have shown t h a t  

t h e r e  a r e  c e r t a i n  a r e a s  more l i k e l y  t o  b e  s u b j e c t  t o  depreda t ion  

than  o t h e r s  (Fig. 6 ) .  These reg ions  c o i n c i d e  w i t h  a r e a s  of 

waterfowl  concen t r a t i ons  and may range i n  s i z e  from a  few 

hundred t o  s e v e r a l  thousand squa re  miles .  Because of  t h e  many 

v a r i a b l e s  involved  i n  c rop  dep reda t ion  by ducks, damage t o  ii 

crops  w i l l  v a ry  from yea r  t o  year .  Losses have been as h igh  1 : 



Fig. 6  P r a i r i e  reg ions  i n  Canada r e p o r t i n g  c rop  damage, 

1960 t o  1964. (from Stephen 1965a, page 91) 
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as 100% of t h e  c rop  (MacLennan 1973) w h i l e  some f i e l d s  i n  

damaged a r e a s  remain untouched (Hochbaum -- e t  a l .  1954) .  

The d i s t r i b u t i o n  and s i z e  of  waterbodies  used by forag ing  

f locks  determines t h e  i n t e n s i t y  of  damage i n  any one a r e a .  

p r i o r  t o  migra t ion ,  waterfowl move from smal l  po tho les  and 

concent ra te  on l a r g e r  waterbodies  which a r e  used a s  s t a g i n g  

a reas .  Other ducks use  l a r g e  waterbodies  a s  r e s t i n g  a r e a s  

dur ing migrat ion.  S t a t i s t i c a l l y ,  g r e a t e s t  damage occurs near  

waterbodies  o f  30 t o  50 a c r e s ,  and then  near  waterbodies  of 

320 a c r e s  o r  more (Jakimchuk 1969) .  

Damage decreases  w i t h  i n c r e a s i n g  d i s t a n c e  from t h e  waterbody 

(Fig. 7 ) .  G r e a t e s t  damage occurs  w i t h i n  1 o r  2 mi les  from a  

waterbody u t i l i z e d  by concen t r a t i ons  of ducks ( ~ o s s e n m a i e r  and 

Marshall  1958, Jakimchuk 1969, Stephen 1961a ) ,  w i t h  t h e  chance 

of having damage w i t h i n  1 mi le  be ing  much g r e a t e r  than  i f  t h e  

d i s t a n c e  i s  1 t o  2 mi les .  I f  a  f i e l d  used f o r  feeding i s  

ad j acen t  t o  a  waterbody, ducks may walk t o  i t  t o  feed (Bossenmaier 

and Marshal l  1958) .  Not a l l  f i e l d s  c l o s e  t o  waterbodies  used 

by ducks w i l l  s u f f e r  damage, however (Bossenmaier and Marshal l  

1958, Hochbaum -- e t  a l .  1954, MacLennan 1973, Stephen 1961a) .  

For i n s t a n c e ,  a  farm 1 mi le  d i s t a n t  from a  marsh u t i l i z e d  by 

ducks was seldom v i s i t e d  a l though  f i e l d s  c loseby  were damaged 

annua l ly  (Hochbaum -- e t  a l .  1954) .  Ducks t h a t  a r e  d i s t u r b e d  

while i n  f i e l d s  c l o s e  t o  a  waterbody w i l l  feed f u r t h e r  away 

from t h e  waterbody (Bossenmaier and Marshal l  1958) . However, 

f i e l d s  c l o s e s t  t o  t h e  waterbody w i l l  b e  used dur ing inclement  

weather even i f  t h e  ducks a r e  i n  t h e  h a b i t  of f l y i n g  g r e a t e r  

d i s tances  . 
Crop depreda t ion  i s  r e l a t e d  t o  t h e  t ime of  migra t ion  and 

t i m e  Of ha rves t ing .  Damage beg ins  a t  h a r v e s t  and ends when t h e  

last swath i s  picked up. G r e a t e s t  c rop  damage occurs dur ing 



Fig.  7 Damage i n t e n s i t y  compared w i t h  d i s t a n c e  (mi les  ) 

from waterbody. (adapted from Jakimchuk 1969) 
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August ,  September ,  and Oc tober  d u r i n g  t h e  p e r i o d  o f  peak 

m i g r a t i o n ,  which c o i n c i d e s  w i t h  t h e  g r a i n  h a r v e s t  (F ig .  8 )  . 
However, c r o p  damage may a l s o  occur  i n  J u l y  and November. 

Jakimchuk (1969) s a i d  t h a t  g r e a t e r  damage o c c u r s  when a n  a r e a  

such  a s  n o r t h w e s t  A l b e r t a  i s  h a r v e s t e d  a t  t h e  t i m e  numbers 

o f  m i g r a n t s  peak,  t h a n  i n  a r e a s  such  a s  s o u t h e a s t  A l b e r t a  

where h a r v e s t i n g  i s  mos t ly  f i n i s h e d  b e f o r e  t h e  peak o f  m i g r a t i o n .  

I t  i s  i n  t h o s e  a r e a s  a l o n g  t h e  flyways and w i t h  duck concen t ra -  

t i o n s  t h a t  g r e a t e s t  c r o p  damage i s  r e p o r t e d ,  w i t h  g r e a t e s t  

damage b e i n g  r e l a t e d  t o  f lyway p a t h s  and n o t  n e c e s s a r i l y  t o  

numbers p r e s e n t .  

The d a t e  o f  g r a i n  h a r v e s t  w i t h i n  a  p r o v i n c e  v a r i e s  

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

J u n e ,  depends upon t h e  l o c a t i o n  and season .  G e n e r a l l y ,  wheat  

i s  sown e a r l y ,  and  o a t s  and  b a r l e y  a r e  sown l a t e r .  Poor wea the r  

c o n d i t i o n s  can  d e l a y  p l a n t i n g  and r e t a r d  m a t u r a t i o n  o f  c e r e a l s .  

S e v e r i t y  o f  damage t o  c r o p s  i s  d i r e c t l y  r e l a t e d  t o  t h e  

l e n g t h  o f  t i m e  t h a t  t h e y  a r e  l e f t  exposed i n  t h e  swathed 

c o n d i t i o n  and t h e  number o f  f i e l d - f e e d i n g  ducks p r e s e n t  (Stephen 

1 9 6 1 a ) .  R a i n ,  f l o o d i n g ,  c o o l  t e m p e r a t u r e s ,  and o t h e r  poor  

d r y i n g  c o n d i t i o n s  can  make i t  n e c e s s a r y  f o r  t h e  swa ths  t o  

remain exposed t o  duck damage f o r  a  l o n g e r  t i m e  t h a n  u s u a l .  

For  i n s t a n c e ,  a f t e r  a  l i g h t  r a i n  2 t o  5 days a r e  r e q u i r e d  t o  

d r y  t h e  g r a i n  b e f o r e  h a r v e s t  (MacLennan 1 9 7 3 ) .  Crops might  n o t  

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

wet  o r  a r e  covered  w i t h  snow. 

The number o f  f i e l d s  u n c u t ,  swathed,  i n  s t u b b l e ,  and 

p loughed a t  any  one t i m e  w i l l  i n f l u e n c e  t h e  amount o f  duck 

damage s u s t a i n e d  a t  t h a t  t i m e .  T h i s  c o n d i t i o n  o c c u r s  b e c a u s e  

c r o p s  a r e  c u t  and t h r e s h e d  a t  d i f f e r e n t  t i m e s  t h roughou t  a  

r e g i o n .  T h i s  m a t t e r  i s  d i s c u s s e d  i n  g r e a t e r  d e t a i l  on pages 



Fig. 8 Harvest  chronology of  t h e  s o u t h e a s t  and nor thwest  

d i s t r i c t s  of  A lbe r t a  dur ing  1968, a wet year .  

(from Jakimchuk 1969, page 7 5 )  
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Figure 2 
A comparison between the harvest chronology of the southeast (No. 1 )  and northwest (No. 15) dinricts of 
Alberta, 1968. 



50-51. Crops s u b j e c t  t o  c o n t r o l  programs a r e  l e s s  l i k e l y  

t o  be damaged t h a n  u n p r o t e c t e d  c r o p s ,  however. 

A combinat ion  of  f a c t o r s  can  c a u s e  i n t e n s i v e  c r o p  damage 

even w i t h  abnormal ly  low numbers o f  ducks.  C o l l s  (1951) 

r e p o r t e d  t h a t  a  d rough t  i n  Manitoba d u r i n g  1949 caused ducks 

t o  c o n c e n t r a t e  i n  l a r g e  w a t e r  a r e a s .  Heavy r a i n s  t h e n  f looded  

n a t u r a l  foods ,  de layed  p i c k i n g  up o f  swaths  and s t o o k s ,  and 

b e a t  down some s t a n d i n g  c r o p s .  T h i s  combinat ion o f  f a c t o r s  

r e s u l t e d  i n  e x t e n s i v e  d e p r e d a t i o n  even though duck numbers 

were "low". 

DAMAGE PREVENTION 

I n t r o d u c t i o n  

Damage t o  c r o p s  i s  reduced when ducks a r e  s c a r e d  o f  f  t h e  

f i e l d s  whereas duck damage i s  p r e v e n t e d  by n o t  p e r m i t t i n g  

ducks t o  land.  I t  i s  e s s e n t i a l  n o t  t o  a l l o w  a feed ing  p a t t e r n  

t o  become e s t a b l i s h e d ,  and t o  b r e a k  t h e  p a t t e r n  when i t  has  

been e s t a b l i s h e d .  Many days o f  r e p e a t e d  harassment  might  be 

r e q u i r e d  t o  make ducks l e a v e  a n  e s t a b l i s h e d  feed ing  s i t e  

permanently . 
C u r r e n t  methods o f  p r e v e n t i n g  c r o p  damage i n c l u d e  s c a r i n g  

ducks from c r o p s  o r  p r e v e n t i n g  them from l a n d i n g  through t h e  

use  of  p a t r o l s ,  sca rec rows ,  and d i r e c t e d  sound from f i r e a r m s ,  

a c e t y l e n e  e x p l o d e r s ,  and r o c k e t s .  These c o n t r o l  methods p r o v i d e  

an e f f e c t i v e  means o f  damage r e d u c t i o n  when used i n  connec t ion  

w i t h  d i v e r s i o n a r y  feed ing  a r e a s ,  even i f  t h e r e  i s  a h i g h  

P o s s i b i l i t y  f o r  s e r i o u s  c r o p  d e p r e d a t i o n .  For  i n s t a n c e ,  Hammond 

(1950) r e p o r t e d  t h a t  good c o n t r o l  was a c h i e v e d  d u r i n g  a poor 

i h a r v e s t  s e a s o n  by u s i n g  t h e s e  methods. The poor  h a r v e s t  s e a s o n  



was caused by delayed p l a n t i n g  due t o  a  l a t e  s p r i n g  and wet 

cond i t i ons .  There  was a l s o  a n  e a r l y  a r r i v a l  of  l a r g e  numbers 

o f  migrants .  I n  A l b e r t a ,  50% o f  t h e  farmers surveyed i n  1968 

used shoot ing  a s  a  method o f  damage c o n t r o l ,  31% used scarecrows,  

23% chased ducks,  16% l e f t  machinery i n  t h e  f i e l d ,  2% used 

a c e t y l e n e  exploders ,  and 36% used no c o n t r o l s  (Jakimchuk 1969) .  

P a t r o l s  - 

P a t r o l s  a r e  conducted by Conservat ion O f f i c e r s  o r  farmers 

us ing  v e h i c l e s  o r  a i r p l a n e s ,  o r  on foo t  o r  horseback.  They 

a r e  done i n  t h e  e a r l y  morning and evening,  t h e  t i m e s  a s s o c i a t e d  

w i t h  r e g u l a r  f e e d i n g - f l i g h t s  t o  t h e  f i e l d s .  P a t r o l s  a r e  

r e q u i r e d  c o n t i n u a l l y  dur ing  inclement  wea ther ,  however. 

Ducks a r e  s c a r e d  from f i e l d s  by t h e  p a t r o l ,  o r  t h e  p a t r o l  

c o n t a c t s  t h e  a f f e c t e d  farmer s o  t h a t  he  can t a k e  c o r r e c t i v e  a c t i o n .  

F ie ld- feed ing  i s  thereby  s topped and feeding p a t t e r n s  do no t  

become e s t a b l i s h e d  o r  a r e  broken. 

Crop P r o t e c t i o n  Permits  

Permits  a r e  r equ i r ed  i n  o r d e r  t o  use  f i rea rms  t o  p r o t e c t  

crops  o r  o t h e r  p rope r ty  from damage by b i r d s .  This  ma t t e r  i s  

d e a l t  w i t h  by t h e  Migratory Bi rds  Regula t ions ,  s e c t i o n s  24 

through t o  27 (Appendix A ) .  The Migratory Bi rds  Regulat ions  

a r e  con ta ined  w i t h i n  t h e  Migratory Birds  Convention Act. 

Permits  a r e  not  r equ i r ed  i f  equipment o t h e r  t han  f i rea rms  i s  

used t o  s c a r e  ducks from crops  t h a t  a r e  be ing ,  o r  t h a t  may b e ,  

damaged ( s e c t i o n  24 ) .  However, permi t s  a r e  r e q u i r e d  t o  use 

f i r ea rms  t o  s c a r e  ( subsec t ion  24 ( 2 ) ,  s e c t i o n  26) o r  k i l l  

( s e c t i o n s  25, 26) ducks b e f o r e  t h e  hunt ing season.  I n d i v i d u a l s  



i s s u e d  w i t h  a  permit  a r e  al lowed t o  have o t h e r s  a s s i s t  them, 

a s  s t a t e d  i n  s e c t i o n  26. The people  t h a t  l i v e  i n  a  s p e c i f i e d  

province o r  i n  a  p o r t i o n  of i t ,  may be  al lowed t o  k i l l  ducks 

i n  a  problem a r e a  f o r  a  s p e c i f i e d  t ime pe r iod  ( s e c t i o n  2 5 ) .  

Decoys, c a l l s ,  o r  b l i n d s  cannot be  used ( subsec t ion  27 ( 2 )  ) , 

and ducks can only b e  k i l l e d  on f i e l d s  which con ta in  t h e  

s u s c e p t i b l e  crops  ( subsec t ion  27 ( 3 )  ( a )  ) . However, a  person 

a c t i n g  under t h e  a u t h o r i t y  of a  permit  i s s u e d  i n  accordance 

w i t h  e i t h e r  s e c t i o n  2 5  o r  26 does not  r e q u i r e  a  migratory game 

b i r d  hunt ing permi t ,  and t h e r e  i s  no l i m i t  t o  t h e  number of 

b i r d s  t h a t  can be  k i l l e d  ( subsec t ion  27 (4 )  ) .  The damage-kill  

permit  i s  f r e e .  

Holders of  permits  a l lowing u n r e s t r i c t e d  shoot ing  r e p o r t  

t h a t  c rop  damage i s  prevented o r  reduced i f  t h e  f i e l d s  a r e  

watched c o n s t a n t l y  and i f  t h e  numbers of  ducks p r e s e n t  a r e  

s i g n i f i c a n t l y  reduced. For i n s t a n c e ,  Day (1944) r epo r t ed  t h a t  

t h e  i s suance  of community permits  t o  reduce crop damage worked 

w e l l  because ducks were d i spe r sed  and damage was subsequent ly  

reduced. Unfor tuna te ly ,  o t h e r  f i e l d s  i n  t h e  v i c i n i t y  s u s c e p t i b l e  

t o  damage might have s u f f e r e d  depreda t ion  from t h e  d i sp l aced  

b i r d s .  Jakimchuk (1969) found t h a t  i n  some a r e a s  ex t ens ive  

use  of  permi t s  was r e l a t e d  t o  low damage a l though t h e  use of 

permi t s  could no t  be  proven t o  reduce damage. 

Some farmers who use permi t s  t o  p revent  c rop  damage do 

no t  cons ider  t h e  expense of s h e l l s  and t h e  e f f o r t  expended a s  

being worthwhile un less  dead b i r d s  a r e  obta ined.  However, 

k i l l i n g  depreda t ing  ducks w i l l  no t  reduce c rop  damage un less  

t h e  popula t ion  i s  d r a s t i c a l l y  reduced,  a  p r a c t i c a l l y  imposs ib le  

t a s k .  I n  one s tudy  on t h e  use of  community pe rmi t s ,  Day 

(1944) r epo r t ed  t h a t  hun te r s  were found t o  average a  k i l l  of  

on ly  9  ducks,  which subsequent ly  reduced a  duck popula t ion  of  



j 
815 thousand by on ly  an e s t ima ted  1.3%. 

The use  o f  permi t s  i s s u e d  t o  reduce c rop  depreda t ion  I 

has  been abused by bo th  farmers and hun te r s  (Hochbaum -- e t  a l .  ! 
L 
I 

1954, Jakimchuk 1969, Wagar 1946) .  Farmers might app ly  f o r  I 

pe rmi t s  even though no c r o p  damage had occured i n  o r d e r  t o  enable  1 
I 

duck hunt ing  o u t  of  season.  For example, g r e a t e r  numbers o f  i ! 

permi t s  were ob ta ined  i n  a r e a s  c l o s e  t o  major c i t i e s  than 

away from major c i t i e s ,  r e g a r d l e s s  o f  ' t he  number of  damage 
I 

cla ims (Jakimchuk 1969) .  ~ u n t e r %  and farmers would o f t e n  be  1 

s o l e l y  concerned w i t h  k i l l i n g  ducks i n s t e a d  o f  s c a r i n g  them I 
i 

from f i e l d s .  For i n s t a n c e ,  ducks would no t  b e  f i r e d  upon u n t i l  

w i t h i n  range. I f  ducks were i n  o t h e r  p o r t i o n s  o f  t h e  f i e l d  

o u t  of range ,  t hey  would be  l e f t  undis turbed  even i f  feeding.  

Decoys and duck c a l l s  have r e p o r t e d l y  been used t o  b r i n g  

ducks i n t o  range.  

Some farmers d i d  no t  t r u s t  c i t y  hun te r s  who would h e l p  

p reven t  duck damage (Hochbaum -- e t  a l .  1954) .  Such h u n t e r s  would 

show g e n e r a l  d i s r e g a r d  f o r  t h e  f a r m e r ' s  p rope r ty  by walking 

on swaths ,  c o n s t r u c t i n g  b l i n d s  from swaths ,  and d i s c a r d i n g  

cans and b o t t l e s  which would damage farming equipment. Hunters 

would come long d i s t a n c e s  i n  o r d e r  t o  g e t  pre-season hunt ing  

and sometimes would no t  o b t a i n  permiss ion from t h e  landowner 

t o  hunt  on t h e  f i e l d s .  A f t e r  bagging some ducks,  t h e  hun te r  

might l e a v e  and no t  r e t u r n  t o  h e l p  t h e  farmer p r o t e c t  h i s  crop.  

Hunting season d a t e s  and bag limits have been in f luenced  

by duck dep reda t ion  of crops  ( L o s t e t t e r  1960, Stephen l 9 6 l a ) .  

P r e s s u r e  on f i e ld - f eed ing  ducks can b e  brought  t o  b e a r  w i t h  

extended hunt ing  seasons  o r  Zates  made t o  co inc ide  w i t h  c r o p  

h a r v e s t i n g .  Bag l i m i t s  might a l s o  be  i nc reased .  
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V i sua l  
1 

! 
L 
I Scarecrows 

I 
i 

The on ly  r e q u i s i t e  o f  s c  
! , i n  s c a r i n g  ducks and not  t h a t  

arecrows i s  t h a t  t hey  be  e f f e c t i v e  

t h e y  b e  fancy. Ducks a r e  wary 

of un fami l i a r  moving o b j e c t s  and w i l l  f l y  away when t h i s  a c t i o n  

occurs .  An e f f e c t i v e  scarecrow has  been found t o  c o n s i s t  of  

an angled  10 f o o t  p o l e  w i t h  an  onion o r  p o t a t o  sack  s t u f f e d  

wi th  s t r a w  placed on t h e  t o p  end, thereby  providing an  o b j e c t  

t h a t  moves w i t h  any a i r  d i s tu rbance  (Canadian Wi ld i f e  S e r v i c e  

[1972?], Hochbaum -- e t  a l .  1954) .  St reamers  of  coloured p l a s t i c  

o r  of  o t h e r  subs tances  such a s  metal  r e f l e c t o r s  can be  a t t a c h e d  

t o  t h e  t o p  end t o  prov ide  a d d i t i o n a l  movement and t o  a t t r a c t  

a t t e n t i o n .  Orange and orange-yellow co lour ing  g i v e  maximum 

e f f e c t i v e n e s s  a s  t h e s e  co lou r s  a r e  a p p a r e n t l y  e a s i l y  seen by 

ducks i n  poor l i g h t  cond i t i ons  a s s o c i a t e d  w i t h  dawn o r  dusk 

(Hamrnond 1951) .  The descr ibed  scarecrow i s  s imple  t o  c o n s t r u c t  

and i t s  l i g h t  weight makes i t  easy  t o  move and i n s t a l l .  

The number of scarecrows r equ i r ed  t o  p r o t e c t  a  f i e l d  

va ry  w i t h  t h e  a v a i l a b i l i t y  of g r a i n ,  w i t h  numbers of  ducks, 

w i t h  whether o r  no t  t h e  f i e l d  i s  an  e s t a b l i s h e d  feeding a r e a ,  

and w i t h  t h e  f i e l d ' s  proximity  t o  l o a f i n g  a r e a s .  Genera l ly ,  

scarecrows a r e  desc r ibed  a s  being e f f e c t i v e  a t  a  d i s t r i b u t i o n  

of 1 t o  every  10 t o  1 5  a c r e s  (Paynter  and Stephen 1964, Canadian 

W i l d l i f e  S e r v i c e  [1972?] ) . The number of scarecrows r equ i r ed  

f o r  e f f e c t i v e  c o n t r o l  can be  determined by experiment. For 

i n s t a n c e ,  Hochbaum -- e t  a l .  (1954) r e p o r t e d  t h a t  3 t o  4  were 

g e n e r a l l y  needed t o  s t o p  feeding (no d e n s i t y  f i g u r e  provided)  . 
However, a t  w e l l  e s t a b l i s h e d  feeding s i t e s  o r  a t  s i t e s  near  

Waterbodies , scarecrows would be  added u n t i l  c o n t r o l  was achieve6.  



One scarecrow f o r  every 3.75 a c r e s  was r equ i r ed  f o r  one . f i e l d .  

Other o b j e c t s  such as o i l  b a r r e l s  and farm machinery 

l e f t  i n  f i e l d s  can be used as scarecrows (Hammond 1951, Paynte r  

and Stephen 1964) .  Although t h e  un fami l i a r  o b j e c t s  a r e  e f f e c t i v e  

a t  f i r s t ,  t h e  ducks l e a r n  t h a t  t hey  pose no t h r e a t  and w i l l  

e v e n t u a l l y  feed nea r  them. Moving t h e  o b j e c t s  t o  d i f f e r e n t  

a r e a s  a t  f r equen t  t ime i n t e r v a l s  w i l l  h e l p  keep ducks from t h e  

f i e l d s .  

L igh t  

Revolving beacons,  f l a s h i n g  l i g h t s ,  s p i n n e r  r e f l e c t o r s ,  

py ro t echn ic s ,  and o t h e r  dev ices  u t i l i z i n g  l i g h t  have been used 

t o  f r i g h t e n  depreda t ing  ducks. Revolving beacons were e f f e c t i v e  

dur ing  low l i g h t  i n t e n s i t y  cond i t i ons  a t  dawn and dusk,  o r  

a t  n i g h t  ( u h l e r  and Creech 1939) .  Some s e a r c h l i g h t s  could 

e f f e c t i v e l y  cover  640 a c r e s  o f  f l a t  land (Horn 1949) .  A 

f l a s h i n g ,  revolv ing  l i g h t  w a s  r epo r t ed  t o  b e  more e f f e c t i v e  

t h a n  a  s t e a d y  beam ( Imler  1944) .  Ducks would shy from t h e  

p r o t e c t e d  a r e a s  and would no t  approach any c l o s e r  than  240 

yards  t o  t h e  f l a s h i n g ,  revolv ing  l i g h t .  Sp inner  r e f l e c t o r s  

were capable  o f  s c a r i n g  ducks from crops  dur ing  t h e  day a s  w e l l  

a s  dur ing  t h e  n i g h t  ( ~ h l e r  and Creech 1939) .  Unfor tuna te ly ,  

t h e  p a i r e d  r e f l e c t o r s  were on a  T-bar and could on ly  be  a  maximum 

of  50 t o  60 yards  a p a r t .  They a l s o  had t o  cover  a l l  p o r t i o n s  

o f  t h e  f i e l d  t o  be  e f f e c t i v e .  Lanterns  s h i n i n g  on t h e  r e f l e c t o r s  

a t  n i g h t  caused f l a s h e s  of  l i g h t  and sca red  ducks away. 

Inflammable dev ices  such a s  pyro technics  t h a t  produce l i g h t ,  

and p o s s i b l y  sound, have been used t o  f r i g h t e n  ducks from 

crops  a t  n i g h t  ( ~ a l m b a c h  1935) .  However, some types  were no t  

adv i sed  f o r  use  over c e r e a l  crops  because of  t h e  f i r e  hazard.  
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Sound 

I n t r o d u c t i o n  

Sound a l o n e  w i l l  s c a r e  ducks from a  f i e l d .  A s h a r p  r e p o r t  

w i l l  p revent  ducks from landing a s  t h e y  f l y  over  t h e  boundary 

of  a  f i e l d ,  and loud sounds w i l l  a l s o  cause  feeding ducks t o  

depa r t .  However, not  a l l  duck s p e c i e s  a r e  equa l ly  s ca red  by 

an i n t e n s e  noise .  Stephen (1961a) found t h a t  Green-Winged 

Tea l  were more l i k e l y  t o  land on a f i e l d  p r o t e c t e d  by an a c e t y l e n e  

exploder  t han  Mal lard  o r  P i n t a i l .  I t  has  a l s o  been r epo r t ed  

t h a t  dur ing  t h e  e a r l y  summer, s m a l l  f l ocks  of  y e a r l i n g s  were 

no t  e a s i l y  f r i gh t ened  by gun r e p o r t s ,  even a t  c l o s e  range 

(Hochbaum -- e t  a l .  1954) .  However, ducks f r i gh t ened  e a s i l y  when 

l a r g e r  f l ocks  were encountered o r  dur ing  t h e  l a t e  summer. 

Because a lmost  any th ing  t o t a l l y  s t r a n g e  produces an  

avoidance response i n  ducks f o r  a  t ime,  a s s o c i a t i o n  of t h i s  

s t imu lus  w i t h  unpleasan t  c i rcumstances  w i  11 enhance t h e  response.  

For example, ducks can be f r igh t ened  f o r  a  c e r t a i n  l eng th  of 

t ime by scarecrows and l i g h t s ,  b u t  when t h i s  v i s u a l  s t imulus  

i s  combined w i t h  i n t e n s e  n o i s e ,  t h e  e f f e c t  o f  s c a r i n g  ducks from 

crops  i s  enhanced (Benson 1952, Hochbaum -- e t  a l .  1954, Imler  

1944) .  Ducks a s s o c i a t e  loud sounds w i t h  h u n t e r s ,  t h e r e f o r e ,  

a  combination of  "hunte r  s i l h o u e t t e "  scarecrows and sha rp  

r e p o r t s  should be  very  e f f e c t i v e  (Arnold [ ? I ,  c i t e d  by Harnrnond 

1951,  Canadian W i l d l i f e  S e r v i c e  [1972?] ) . 

Firearms 

Shotguns and r i f l e s  produce enough sound t o  s c a r e  ducks. 

The f i r e a r m  should be d i r e c t e d  toward t h e  ducks because t h e  



sound i s  most e f f e c t i v e  i n  a 30 degree  a r c  from t h e  muzzle 

(Benson 1952) .  A r e p o r t  from a 12 gauge shotgun e f f e c t i v e l y  

t u r n s  ducks away from a f i e l d  a t  a  d i s t a n c e  of  one-half mi le  

dur ing  calm weather  (Hochbaum e t  a l .  1954) .  Good r e s u l t s  a r e  

ob ta ined  us ing  shotguns w i t h  l i v e  ammunition, b l anks ,  o r  

f i r e c r a c k e r  s h e l l s  t h a t  explode a f t e r  l eav ing  t h e  shotgun 

b a r r e l .  However, t h e r e  are disadvantages  of  us ing  f i rea rms  t o  

p reven t  duck damage t o  i n d i v i d u a l  f i e ld ' s .  S h e l l s  a r e  expensive,  

t h e  f i r e a r m  r e q u i r e s  a n  ope ra to r ,* t ime  i s  needed t o  conduct 

a p rope r  p a t r o l ,  and i t  i s  c o s t l y  f o r  t h e  farmer t o  h i r e  someone 

t o  p a t r o l  h i s  f i e l d s .  R i f l e s  are no t  recommended nea r  h a b i t a t e d  

a r e a s  because o f  t h e  hazards  o f  d i s cha rg ing  b u l l e t s .  

Ace ty lene  Exploders 

Automatic a c e t y l e n e  exploders  (Fig. 9 )  produce a sound 

s i m i l a r  t o  t h a t  of  a shotgun,  and t h e i r  e f f i c i e n c y  and r e l i a b i l i t y  

make them a d e s i r a b l e  method o f  c o n t r o l  (Canadian W i l d l i f e  

S e r v i c e  [ l972?] ,  Stephen l 9 6 l a ) .  Sound i n t e n s i t y  and t h e  

t iming o f  explos ions  can b e  c o n t r o l l e d .  The r e p o r t  could be 

f u r t h e r  ampl i f i ed  by d i r e c t i n g  t h e  exploder  t o  f i r e  through a 

h o l e  i n  t h e  end of  a sma l l  s t e e l  drum which has  t h e  oppos i t e  

end removed (Bird  and Smith 1963) .  Maintenance i s  reduced w i t h  

t h e  i n c o r p o r a t i o n  of r e f i l l a b l e  b o t t l e s ,  which a l s o  f a c i l i t a t e  

r e f u e l i n g .  The c o s t  of  a n  a c e t y l e n e  exploder  w i t h  a r e f i l l a b l e  

b o t t l e  i s  l e s s  t han  200 d o l l a r s ,  and ope ra t ing  c o s t s  pe r  day 

a r e  minimal. 

Stephen (1961a) r e p o r t e d  on t h e  use  o f  a c e t y l e n e  exploders  

t o  p reven t  and reduce duck damage. The number of  exploders  

needed t o  p r o t e c t  a  f i e l d  was n o t  d i r e c t l y  p r o p o r t i o n a l  t o  i t s  

s i z e .  F i e l d s  w i t h  an  average  s i z e  of 67 a c r e s  were p r o t e c t e d  



Fig. 9 An ace ty lene  exploder wi th  r e f i l l a b l e  tank and 

b a t t e r y  i n  a swathed f i e l d .  (from Canadian Wi ld l i f e  

Service  [1972?], page 8 )  





w i t h  1 exploder.  F i e l d s  w i t h  an  average s i z e  of 83  a c r e s  

r equ i r ed  2 exploders  f o r  p r o t e c t i o n ,  and f i e l d s  w i t h  an average  

s i z e  of 86 a c r e s  needed 3 exploders .  More a c e t y l e n e  exploders  

were r equ i r ed  i n  f i e l d s  near  a r e a s  of  duck concen t r a t i ons  

o r  a f t e r  t h e i r  e f f e c t i v e n e s s  o f  s c a r i n g  ducks decreased.  For 

example, 1 exploder  pe r  44 a c r e s  w a s  r equ i r ed  w i t h i n  1 .5  miles  

of a l o a f i n g  a r e a ,  whereas on ly  1 exploder  p e r  60 a c r e s  was 

needed i n  t h e  remainder o f  t h e  209.5 squa re  mi l e  s t u d y  a r e a .  

A corresponding i n c r e a s e  i n  numbers of  exploders  pe r  f i e l d  

were r e q u i r e d  when duck numbers i nc reased .  Moreover, a d d i t i o n a l  

exploders  were necessary  when few s t u b b l e  f i e l d s  were p r e s e n t  

t o  feed upon and no a l t e r n a t i v e  a r e a s  f o r  feeding were a v a i l a b l e .  

The s c a r i n g  e f f e c t  of  exploders  a l s o  v a r i e d  w i t h  f l o c k  s i z e .  

One, 2 ,  o r  3 grouped ducks would land  c l o s e  t o  exploders  because 

f locks  of  l e s s  t han  100 ducks land more q u i c k l y  than  f locks  of  

100 o r  more ducks. Therefore ,  a  qu i ck  r a t e  of exp los ion  

(1 p e r  minute)  was r equ i r ed  t o  p reven t  sma l l  f locks  from landing 

between explos ions .  

Miscellaneous 

Many o t h e r  dev ices  i nc lud ing  exploding r o c k e t s ,  m i l i t a r y  

r i f l e  g renades ,  sound bombs, and fuse-timed f i r e c r a c k e r s  have 
1 

been used t o  s c a r e  ducks. T. E. Burgess (pe r sona l  communication) 

s a i d  t h a t  sma l l  rocke t s  a r e  ve ry  e f f e c t i v e  f o r  f r i g h t e n i n g  

ducks, a r e  easy  t o  handle ,  and a r e  r e a d i l y  a v a i l a b l e  from 

d i s t r i b u t o r s .  However, t h e i r  use  i s  r e s t r i c t e d  i n  s p e c i f i c  

a r e a s  near  a i r p o r t s .  Au tho r i za t ion  i s  r e q u i r e d  from t h e  

1 
B r i t i s h  Columbia F i sh  and W i l d l i f e  Branch, Burnaby, B r i t i s h  

Columbia 



Mini s t e r  of T ranspor t  and can be  ob ta ine  

l o c a t i o n s .  

d f o r  most r e s t r i c t e  

High i n t e n s i t y ,  low frequency sound using an  a i r  r a i d  

s i r e n  was found t o  f r i g h t e n  some ducks b u t  was no t  expected 

t o  be  a p r a c t i c a l  c o n t r o l  agen t  (Thiessen e t  a l .  1957) .  -- 

Other  Devices 

An a c e t y l e n e  f l a s h  gun t h a t  combined t h e  e f f e c t i v e n e s s  

of  bo th  a loud sound and f l a s h i n g  l i g h t  w a s  de sc r ibed  by 

Kalmbach (1935).  The machinery r o t a t e d  and bobbed a f t e r  each 

explos ion  and l i g h t  was d i r e c t e d  about t h e  f i e l d  from a combined 

p i l o t  l i g h t  and r e f l e c t i n g  mi r ro r  appara tus .  

I l lumina ted  scarecrows o f  d i f f e r e n t  shapes  were sugges ted  

f o r  exper imenta t ion  (Hammond 1950) . This  would a l l ow s i g h t i n g  

of  scarecrows by ducks when they  a r r i v e  dur ing reduced l i g h t  

i n t e n s i t y .  

Fog-making machines have been t r i e d  w i t h  some succes s  

( L o s t e t t e r  1960) ,  and bombs t h a t  l i b e r a t e  dense  smoke have 

a l s o  been used (Kalmbach 1935) .  

People  moving about  on f o o t ,  on horseback,  on farm machinery, 

o r  i n  v e h i c l e s  can s c a r e  ducks o f f  f i e l d s .  These c o n t r o l  methods 

may cause  damage i f  swaths a r e  trampled upon o r  d r iven  over .  

However, a i r c r a f t  do no t  cause  damage t o  crops  and can e f f e c t i v e l y  

reduce duck damage (Hammond 1961, Horn 1949, L o s t e t t e r  1960) .  

Areas u p  t o  15 thousand a c r e s  i n  s i z e  can b e  covered by a 

s i n g l e  a i r p l a n e  (Horn 1949) .  A e r i a l  hazing works w e l l  when 

t h e  ducks a r e  herded t o  o t h e r  a r e a s  such a s  a feeding s i t e .  

Unfo r tuna t e ly ,  hazing w i t h  a i r c r a f t  can be  dangerous and has  

r e s u l t e d  i n  c rashes  and dea ths  (Hammond 1961) .  
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Chemicals 

Chemicals a p p l i e d  t o  crops  t o  p revent  duck damage m u s t  

no t  change t h e  co lour  o r  t a s t e  o f  g r a i n  and must no t  a f f e c t  

g r a i n  q u a l i t y .  They should b e  non-toxic,  inexpens ive ,  and easy 

t o  apply.  P r e s e n t l y ,  r e p e l l e n t s  o r  a n t i f e e d a n t s  a r e  no t  used 

t o  p revent  o r  reduce duck damage. 

No e f f e c t i v e  r e p e l l e n t  has been found t o  c o n t r o l  duck 

damage a l though r e p e l l e n t s  have been discovered f o r  o t h e r  

b i r d  spec i e s .  Ducks have r e a d i l y  e a t e n  whole b a r l e y  soaked 

i n  gum t u r p e n t i n e  and i n  kerosene,  a s  w e l l  a s  b a r l e y  dusted 

w i t h  t h e  commercial r e p e l l e n t  Pes t ex  (Neff and Meanley 1956) .  

Kear (1964) r epo r t ed  t h a t  wheat g r a i n  t r e a t e d  w i t h  Morkit ,  

a  b i r d  r e p e l l e n t  made i n  Germany, reduced food i n t a k e  of  

c a p t i v e  Mal lard  from an average of  15.7 grams per  b i r d  p e r  

t r i a l  pe r iod  ( 2  weeks) ,  t o  an  average  of 5.25 grams p e r  b i r d  

p e r  t r i a l  per iod .  However, when bo th  t r e a t e d  and u n t r e a t e d  

g r a i n  was a v a i l a b l e  dur ing ano the r  t e s t  pe r iod ,  from 3.1 t o  

25.2% of  t h e  d i e t  was composed of t r e a t e d  g r a i n .  

S o p o r i f i c s  induce s l e e p  o r  d i s t r e s s  p a t t e r n s  i n  a f f e c t e d  

i n d i v i d u a l s  and could be  t e s t e d  f o r  use  a s  r e p e l l e n t s  i n  

swathed g r a i n  f i e l d s .  A mixture  of  diazepam and a lpha -ch lo ra lose  

a n a e s t h e t i c  was used t o  cap tu re  waterfowl  and was r epo r t ed  t o  

cause  depa r tu re s  of up t o  a l l  ducks from a  feeding s t a t i o n  

(Cr ide r  -- e t  a l .  1969) .  Af fec t ed  i n d i v i d u a l s  a t t empt ing  t o  f l y  

from t h e  feeding s t a t i o n  would f r i g h t e n  away o t h e r s .  Some 

ducks would l eave  when agg res ive  behaviour  was d i sp layed  towards 

t h e  p a r t i a l l y  a n a e s t h e t i z e d  ducks. 

Chemicals t h a t  a r e  t o x i c  t o  ducks might have r e p e l l e n t  

a c t i o n .  For i n s t a n c e ,  Neff and Meanley (1956) r epo r t ed  t h a t  

foods tu f f  t r e a t e d  w i t h  t h e  i n s e c t i c i d e  l indane  r e p e l l e d  ducks. 



l e t h a l  dose  cou I n g e s t i o n  o f  a  sub- Id  cause  a b e r r a n t  behaviour  

w i t h  r e s u l t s  s i m i l a r  t o  t h o s e  achieved when using s o p o r i f i c s .  

I t  would be  necessary  t h a t  t h e  t o x i c  chemical  have no secondary 

poisoning e f f e c t .  

The use  of  p e r s i s t a n t  r e p e l l e n t  chemicals on swaths could 

p reven t  ducks from feeding on waste  g r a i n  i n  s t u b b l e  and 

c u l t i v a t e d  f i e l d s .  This  m a t t e r  must b e  brought  i n t o  cons ider -  

a t i o n  i f  s t u b b l e  f i e l d s  a r e  des igna t ed  a s  feeding a r e a s  t o  

reduce o r  p reven t  damage t o  s u s c e p t i b l e  swaths (as descr ibed  

i n  t h e  s e c t i o n  "S tubble  F i e l d s " ,  page SO). 

P u t t i n g  chemical r i pen ing  agen t s  on crops  might a l l ow 

them t o  be s t ra ight-combined the reby  prevent ing  c rop  damage 

( M a i r  1953) .  

Farming P r a c t i c e s  

Straiqht-Combining 

The s t ra igh t -combin ing  method invo lves  c u t t i n g  and t h r e s h i n g  

g r a i n  a t  t h e  same t i m e ,  and the reby  prevents  c rop  depreda t ion  

by ducks. A " s p e c i a l "  c l i m a t e  i s  necessary  a s  t h e  whole g r a i n  

c r o p  must mature a t  t h e  same t ime.  Level  land w i t h  no v a r i a t i o n s  

i n  wa te r  l e v e l s  i s  a l s o  r e q u i r e d  f o r  even r ipen ing .  To a l l ow 

ma tu ra t ion ,  a  longer  s t and ing  t ime i s  needed than  when t h e  

c r o p  i s  swathed. However, t h e  longer  t h e  g r a i n  remains s t and ing  

t h e  more l i k e l y  i t  might b e  knocked down by h a i l ,  r a i n ,  o r  

wind, o r  b e  a f f e c t e d  by f r o s t .  Most c rop  h a r v e s t i n g  i s  

t h e r e f o r e  done by t h e  windrow-combine method because of  t h e  

many requirements  and hazards  a s s o c i a t e d  w i t h  s t ra igh t -combin ing .  



Timinq and Type of Crop 

Farmers exper iencing c e r e a l  c rop  depreda t ion  by ducks may be 

a b l e  t o  a l l e v i a t e  t h e  amount of  damage by changing t h e i r  

farming p r a c t i c e s .  P l an t ing  crops  e a r l i e r  o r  p l a n t i n g  crops  

t h a t  mature e a r l i e r  may enable  h a r v e s t i n g  p r i o r  t o  damage. 

Crops t h a t  a r e  l e s s  l i k e l y  t o  b e  damaged, such a s  r ape  and 

f l a x  a s  compared t o  wheat and b a r l e y ,  could be  p l an t ed  (Paynter  

and Stephen 1964) .  

I t  may b e  p r a c t i c a l  t o  change t h e  c rop  t o  one t h a t  w i l l  

no t  be  damaged. For example, some farmers have changed from 

sma l l  g r a i n  t o  grass-legume r o t a t i o n  (Paynter  and Stephen 

1964) .  However, many f a c t o r s  complicate  t h e  s i t u a t i o n  of  growing 

d i f f e r e n t  c rops ,  such a s  t h e  d o l l a r  va lue ,  requirement of 

d i f f e r e n t  machinery, and o t h e r s .  I f  damage occurs  i n  a r e a s  

of low a g r i c u l t u r a l  c a p a b i l i t y ,  t h e i r  use  a s  a duck product ion 

a r e a  may be  more s u i t a b l e .  

Gra in  w i t h  a h ighe r  mois ture  con ten t  than d e s i r e d  can be 

combined i n s t e a d  of  l eav ing  t h e  c e r e a l  t o  d ry  i n  t h e  f i e l d s .  

This  no t  on ly  reduces c rop  l o s s e s  from n a t u r a l  and mechanical 

causes ,  b u t  a l s o  enables  t h e  c rop  t o  be  ha rves t ed  e a r l i e r  and 

reduces t h e  exposure t ime of  wet swaths (F r i e sen  1972) .  A 

d rye r  would b e  used t o  reduce t h e  mois ture  con ten t  of  t h e  

g r a i n  t o  an a c c e p t a b l e  l e v e l .  Proper d ry ing  o f  wet g r a i n  can 

be  accomplished, For i n s t a n c e ,  wheat w i t h  a mois ture  con ten t  

of 20% can be  d r i e d  wi thout  any g rade  l o s s  i f  i t  i s  done 

according t o  t h e  p re sc r ibed  methods (F r i e sen  1972) .  Grain 

can be d r i e d  by using farm d r y e r s ,  commercial d r y e r s ,  o r  d rye r s  

i n  e l e v a t o r s  (Kirk -- e t  a l .  1948) .  



S t u b b l e  F i e l d s  

F i e l d s  l e f t  i n  s t u b b l e  w i l l  be  u t i l i z e d  a s  feeding grounds 

by ducks. The amount of  g r a i n  l e f t  on a  s t u b b l e  f i e l d  depends 

on many v a r i a b l e s ,  such a s  t h e  n a t u r a l  g r a i n  l o s s  wh i l e  

s t a n d i n g ,  l o s s  dur ing  c u t t i n g ,  l o s s  wh i l e  i n  t h e  swathed 

c o n d i t i o n ,  l o s s  from combining, and l o s s  caused by t h e  weather 

c o n d i t i o n s  throughout t h e s e  pe r iods .  Consequent ly ,  much waste  

g r a i n  may b e  a v a i l a b l e  i n  t h e  f i e l d s .  Bossenmaier and Marshal l  

(1958) s t u d i e d  f i e l d s  a f t e r  combining and gave e s t ima ted  f i g u r e s  

of  1.5 t o  3.6 bushe l s  o f  was te  g r a i n  p e r  a c r e  on 3  wheat f i e l d s ,  

and 4.7 t o  7 .1  bushe l s  o f  was te  g r a i n  p e r  a c r e  on 2  b a r l e y  

f i e l d s .  McCuen and Huber (1952) r e p o r t e d  c u t t e r b a r  l o s s e s  of 

3.4 t o  4.2% dur ing  combining, wh i l e  Hurs t  and Humphries (1938) ,  

r e p o r t i n g  on s t ra igh t -combin ing ,  showed an average 10% l o s s  

of  wheat (2.4 bushe l s  p e r  a c r e )  and a 19% l o s s  of  o a t s  (8.9 

bushe l s  p e r  a c r e )  dur ing an  unfavourable  y e a r ,  and a n  average 

3% l o s s  of  wheat (0.7 bushe l s  p e r  a c r e )  and a  5% l o s s  o f  o a t s  

(1.5 bushe l s  p e r  a c r e )  i n  a favourab le  year .  The unfavourable  

yea r  w a s  de sc r ibed  a s  one i n  which r a i n s  delayed h a r v e s t ,  

p l a n t  growth was rank ,  t h e  y i e l d  w a s  poor ,  crops  lodged, and 

weeds were abundant. The favourab le  yea r  had a h o t  and d r y  

season ,  a  good c rop  y i e l d ,  a lmos t  no lodged g r a i n ,  and p r a c t i c a l l y  

no weeds. The l eng th  o f  t ime  ducks can feed i n  a  s t u b b l e  

f i e l d  b e f o r e  t h e  food supply  i s  exhausted can b e  determined 

from an e s t i m a t e  of  t h e  amount of  waste  g r a i n  p r e s e n t .  

S t u b b l e  may b e  ploughed soon a f t e r  h a r v e s t  t o  enable  f a l l  

p l a n t i n g  o r  e a r l y  s p r i n g  seed ing ,  o r  t o  a l l ow t h e  f i e l d  t o  l i e  

fa l low.  A s  ploughing covers  most of  t h e  s e e d s ,  ducks p rev ious ly  

feed ing  on t h e  a f f e c t e d  s t u b b l e  f i e l d  then feed on swathed 

f i e l d s  o r  a v a i l a b l e  s t u b b l e  f i e l d s .   heref fore, t h i s  p r a c t i c e  



should no t  be  al lowed i n  a r e a s  w i t h  a h igh  inc idence  of c rop  

damage (Bossenmaier and Marshal l  1958, Canadian W i  l d l i  f e  

S e r v i c e  [1972?], Hamrnond 1951, Hochbaum -- e t  a l .  1954, Stephen 

1961a) .  Ploughing might be  h a l t e d  u n t i l  t h e  danger of  damage 

has  passed o r  u n t i l  t h e  number o f  swathed f i e l d s  a r e  g r e a t l y  

reduced. Stephen (1961a) i l l u s t r a t e d  t h e  n e c e s s i t y  of  t h i s  

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

i n c r e a s e d  wi th  an inc reas ing  number o f  ducks when t h e  r a t i o  

of unharvested t o  harves ted  f i e l d s  was 4 : l  o r  g r e a t e r .  

I f  s t u b b l e  f i e l d s  a r e  a v a i l a b l e  f o r  feeding ducks, food 

q u a n t i t i e s  a t  a  d ive r s iona ry  feeding s i t e  could be  reduced 

once a s u f f i c i e n t  number of  f i e l d s  have been harves ted .  

S tubb le  f i e l d s  used f o r  feeding should be pos ted  t o  p revent  

hunt ing ,  and swathed f i e l d s  should b e  hunted upon t o  p r o t e c t  

them from damage and t o  encourage ducks t o  feed a t  t h e  d e s i r e d  

l o c a t i o n s .  

Divers ionary  Feeding Areas 

I n t r o d u c t i o n  

Harassment does no t  d r i v e  ducks from a r eg ion  (Stephen 

l 9 6 l a ) .  Cont inua l ly  d i sp l aced  ducks can i n c r e a s e  t h e  t o t a l  

damage s u s t a i n e d  i n  a l o c a l i t y  because t h e  number of  damage 

s i t e s  a r e  i nc reased  (Jakimchuk 1969) .  I t  i s  t h e r e f o r e  necessary  

t o  p rov ide  g r a i n  a t  a  s p e c i f i c  s i t e  where ducks can feed 

undis turbed  i f  o t h e r  feeding a r e a s  a r e  n o t  a v a i l a b l e .  

Divers ionary  feeding a r e a s  c o n s i s t  o f  e i t h e r  a l u r e  c rop  

l o r  b a i t  s t a t i o n  where g r a i n  i s  provided f o r  ducks. These 

a l t e r n a t e  feeding s i t e s  have g r e a t  success  when techniques  

ensure  t h e i r  use  by most ducks i n  t h e  reg ion .  For example, 



961) r e p o r t e d  a  98.5% reduc t ion  i n  c rop  damage from 

an  average  of  20 thousand bushe l s  pe r  year  b e f o r e  feeding 

s i t e s  were p u t  i n t o  o p e r a t i o n ,  t o  a  l o s s  of  on ly  300 bushe ls  

dur ing  1956 when s h o r e l i n e  feed ing  s t a t i o n s  were employed. 

I t  i s  e s s e n t i a l  t h a t  t h e  ducks should n o t  b e  f r i g h t e n e d  from 

d i v e r s i o n a r y  feeding p l a c e s  w h i l e  t h e  s i t e  p re fe rence  h a b i t  

i s  being e s t a b l i s h e d  (Hammond 1950) .  Hunting must be prevented 

by p o s t i n g  t h e  a r e a .  P reda t ion  prevent ion  by fencing t h e  

area may a l s o  be  r equ i r ed .  Once Yhe ducks a r e  accustomed t o  

t h e  s p o t  any unusual  a c t i v i t y  w i l l  probably no t  s c a r e  them 

away (Hammond 1950) .  However, ducks may abandon t h e  l o c a t i o n  

f o r  o t h e r  r ea sons ,  such as l o c a t i n g  ano the r  feed ing  s i t e  nearby 

(Burgess 1973) .  Divers ionary  feeding a r e a s  a r e  h i g h l y  e f f e c t i v e  

when s c a r i n g  programs a r e  conducted on nearby crops  (Canadian 

W i l d l i f e  S e r v i c e  [ l972?] ,  Hammond 1950) .  

Food should  b e  provided b e f o r e  crops  a r e  ha rves t ed  s o  

t h a t  feeding p a t t e r n s  can be  e s t a b l i s h e d  b e f o r e  t h e  ducks 

f l y  t o  s u s c e p t i b l e  f i e l d s  (Burgess 1973) .  Once begun, t h e  

feed ing  program should  con t inue  u n t i l  t h e  danger of c rop  

dep reda t ion  i s  reduced. I t  i s  e s s e n t i a l  t h a t  s u f f i c i e n t  

q u a n t i t i e s  o f  g r a i n  b e  a v a i l a b l e  f o r  each feeding and throughout  

t h e  program; o therwise  ducks w i l l  feed i n  t h e  f i e l d s .  For 

example, Hammond (1 950) r e p o r t e d  t h a t  l e s s  f i e l d  damage occured 

i n  1950 because,  even w i t h  over  200 thousand ducks p r e s e n t  

(most ly  Mal lard  and P i n t a i l ) ,  more g r a i n  w a s  a v a i l a b l e  a t  

feeding s t a t i o n s  dur ing t h a t  yea r  than  dur ing  e a r l i e r  years .  

Da i ly  o r  weekly duck counts  w i l l  h e l p  ensure  t h a t  enough g r a i n  

i s  provided.  The c e r e a l s  should a l s o  be  d i s p e r s e d  i n  such 

a  manner a s  t o  a l low t h e  maximum number of  ducks on t h e  s i t e .  

Care must be  taken  t o  ensure  t h a t  t h e  food provided i s  being 

e a t e n  and t h a t  f l i g h t s  t o  t h e  f i e l d s  from t h e  feeding s t a t i o n  



do no t  occur.  However, damage t o  t h e  crops  may occur whether 

o r  not  feeding s i t e s  a r e  provided because of  c o n t i n u a l  f l i g h t s  

t o  t h e  f i e l d s  dur ing  poor weather  condi t ions .  

Divers ionary  feeding a r e a s  should be  l oca t ed  near  p l aces  

of  duck concen t r a t i ons  ( l o a f i n g  o r  feeding a r e a s )  o r  on 

e s t a b l i s h e d  f l i g h t  l i n e s ,  s o  t h a t  t h e y  may be  e a s i l y  and q u i c k l y  

found and u t i l i z e d  (Burgess 1973, Hammond 1961) .  This  w i l l  

a l s o  reduce exposure of vu lne rab le  crops .  However, good s i t e s  

can be  developed away from a r e a s  o f  duck concen t r a t i ons  and 

s t i l l  be  e f f e c t i v e  a s  f l i g h t  pa ths  might b e  e s t a b l i s h e d  t o  them 

once they  a r e  recognized.  For i n s t a n c e ,  Hamrnond (1957) r epo r t ed  

t h a t  new f l i g h t  l i n e s  of a t  l e a s t  10 mi les  were e s t a b l i s h e d  

a f t e r  feeding s t a t i o n s  were provided.  Ducks may be  herded t o  

a r e a s  s e t  a s i d e  f o r  them by a i r p l a n e  haz ing ,  supplemented w i t h  

s c a r i n g  dev ices  f i r e d  from t h e  a i r c r a f t .  Decoys, wooden b l o c k s ,  

o r  ducks i n  ho ld ing  pens might be  used t o  a t t r a c t  ducks u n t i l  

a  feeding p a t t e r n  has  been e s t a b l i s h e d  (Burgess 1973, Hamrnond 

1951) .  These techniques  w i l l  a l s o  h e l p  i n f l u e n c e  ducks t o  r e t u r n  

t o  an abandoned feeding a r e a .  Fo r tuna t e ly ,  feeding a r e a s  do 

no t  appear  t o  i n c r e a s e  t h e  t o t a l  number of  ducks i n  t h e  r eg ion  

a s  t h e  duck popula t ion  tends  t o  fo l low t h e  t r e n d  of t h e  flyway 

popula t ion  (Hamrnond 1961 ) . 
Each bushe l  fed t o  ducks a t  a  feeding l o c a t i o n  saves  t h a t  

bushe l  from being ea t en  i n  t h e  f a r m e r ' s  f i e l d ,  a s  w e l l  a s  prevent-  

i n g  cons ide rab le  g r a i n  l o s s  from damage t o  swaths. Harrmond (1950)  

determined from approximate maximum c rop  c a p a c i t i e s  t h a t  

210 Mal lard  o r  450 P i n t a i l  could b e  fed w i t h  1 bushe l  (30,280 

cubic  c e n t i m e t e r s ) .  Bossenmaier and Marshal l  (1958) c a l c u l a t e d  

from g u l l e t  measurements t h a t  2 2 6  Mal lard  could be  fed w i t h  

1 bushe l  of  common wheat. The amount of g r a i n  r equ i r ed  a t  a  

feeding s i t e  w i l l  depend upon t h e  v a r i a t i o n s  i n  popula t ions  



caused by weather  cond i t i ons  and mig ra t ions ,  t h e  p ropor t ion  

of  Mal lard  and P i n t a i l  and t h e i r  s e x  r a t i o s ,  changes i n  

consumption r a t e s  due t o  t h e  wea ther ,  t h e  a v a i l a b i l i t y  of 

n a t u r a l  foods and t h e  amount fed  upon, and t h e  ac reage  of s t u b b l e  

f i e l d s  a v a i l a b l e  f o r  feeding.  

Divers ionary  feeding a r e a s  may a t t r a c t  from l e s s  t han  

50% t o  a lmost  100% o f  t h e  p o t e n t i a l  damage caus ing  ducks i n  

a  r eg ion  (Woynarski 1973) .  Burgess (1473) found t h a t  

feed ing  a r e a s  i n  A l b e r t a  may a t t f i c t  45 t o  65% of t h e  ducks 

p r e s e n t  i n  a  r eg ion ,  and up t o  80% a t  peak t imes.  The re fo re ,  

h u n t e r s  can have reduced hunt ing  success  because of  reduced 

oppor tun i ty .  Consequently,  appeasement of  h u n t e r s  whose bag 

i s  diminished might b e  r equ i r ed .  A l t e r n a t i v e s  such as 

abandonment o f  feeding a r e a s ,  s c a r i n g  ducks from feed ing  

l o c a t i o n s  dur ing  t h e  hunt ing  season ,  and c o n t r o l l e d  hun t ing  

a r e a s  near  feed ing  s i t e s  would prov ide  h u n t e r s  w i t h  a  s a t i s f a c t o r y  

duck k i l l .  

Lure  C r o w  

Crops t h a t  a r e  c u t  and s e t  a s i d e  s p e c i f i c a l l y  f o r  ducks 

a r e  de f ined  as l u r e  c rops ,  and may be  e i t h e r  d ry  o r  f looded.  

Experiments were f i r s t  conducted w i t h  l u r e  crops  i n  North 

Dakota dur ing  1940 (Hammond 1 9 5 7 ) ,  and t h e y  were f i r s t  used 

i n  Canada i n  Manitoba dur ing  t h e  e a r l y  1 9 5 0 ' s  (Woynarski 

1973) .  

Lure crops  can be grown on Crown land o r  on p r i v a t e  

l and  by farmers who a r e  under c o n t r a c t ,  o r  can be  purchased 

from commercial growers (Burgess 1973, Munro 1965) .  They can 

b e  up t o  160 a c r e s  i n  s i z e  (Burgess l 9 7 3 ) ,  o r  can be  2 t o  10 

a c r e  b locks  o r  s t r i p s  ope ra t ed  on lands  of  marginal  g r a i n  



produc t ion  where h a r v e s t  i s  no t  normally a s su red  (Nero and 

Oe t t i ng  1973) .  A continuous food supply  f o r  migrants can be  

provided by s t agge r ing  p l a n t i n g  o f  one c e r e a l  s p e c i e s  o r  by 

p l a n t i n g  g r a i n  crops  t h a t  mature a t  d i f f e r e n t  t imes.  For 

i n s t a n c e ,  b a r l e y  matures b e f o r e  wheat and can be  used f o r  t h e  

f i r s t  incoming migrants.  Emergency l u r e  crops  could be  purchased 

when t h e  food supply  a t  permanent l u r e  crops  i s  expended o r  

when s e v e r e  c rop  damage i s  expected i n  a reg ion  which does 

not  normally r e q u i r e  a l u r e  c rop  (MacLennan 1973) .  

C e r t a i n  measures can be taken  t o  ensure  t h e  use  of a 

c rop  a s  a l u r e  and t o  h e l p  reduce o r  p revent  damage i n  o t h e r  

f i e l d s .  Crops t h a t  have been damaged may be  purchased t o  

permi t  c o n t i n u a l  feeding.  Grain  can b e  spread  i n  f i e l d s  where 

feeding has  occured t o  encourage e s t ab l i shmen t  of a feeding 

p a t t e r n  o r  t o  keep ducks on f i e l d s  i n  which a l l  t h e  g r a i n  has 

been ea ten .  

I t  i s  impor tan t  t h a t  a c rop  should no t  be  used bo th  f o r  

l u r i n g  ducks and a s  a f a rmer ' s  crop. Horn (1949) r epo r t ed  

t h a t  share-cropping of  b a r l e y  between ducks and farmers on 

land a d j a c e n t  t o  a ponded a r e a  was no t  s u c c e s s f u l  because 

ducks a t e  t h e  b a r l e y  r e g a r d l e s s  of  whether it "belonged" t o  

them o r  t o  t h e  farmer. Other problems a s s o c i a t e d  w i t h  t h e  

use  of  l u r e  crops  a r e :  t h e  c rop  may no t  be  found by ducks; 

when a l l  t h e  g r a i n  i s  ea t en  t h e  ducks must f i n d  o r  be  given 

new food; s t r a y s  may use  o t h e r  nearby f i e l d s  f o r  feed ing ;  

and t h e  a t t r a c t i v e n e s s  of  t h e  l u r e  c rop  i s  reduced because 

g r a i n  i s  trampled o r  d i s lodged  from heads and becomes 

i r r e t r i e v a b l e .  

Flooded crops  may be  used f o r  feeding and t o  prevent  o t h e r  

b i r d  s p e c i e s  from consuming g r a i n  provided f o r  ducks. 

Bossenmaier and Marshal l  (1958) r e p o r t e d  t h a t  ducks p r e f e r r e d  



f looded  f i e l d s  t o  d r y  f i e l d s ,  and H z m v c n a  ( 1 9 5 7 )  s t a t e d  t h a t  

f l o o d e d  g r a i n  was e s p e c i a l l y  damaged by ducks. Tnese  o b s e r v a t i o n s  

were  a t t r i b u t e d  t o  t h e  s i m i l a r i t y  o f  t h e  f l o o d e d  f i e l d  t o  t h e  

normal h a b i t a t ,  among o t h e r  r e a s o n s .  

The use  o f  a  f l o o d e d  f i e l d  f o r  f e e d i n g  o r  t h e  d i s t r i b u t i o n  

o f  g r a i n  under  w a t e r  does n o t  have  s e r i o u s  d e t e r i m e n t a l  e f f e c t s  

on t h e  s e e d s .  S h e a r e r  -- e t  a l .  (1969) found t h a t  t h e  d e t e r i o r a t i o n  

r a t e s  f o r  s p r i n g  whea t ,  b a r l e y ,  and o a t s  were  36%, 34%, and 

26% r e s p e c t i v e l y  when submerged f o r  90 d a y s ,  and w e r e  less 

f o r  s h o r t e r  t i m e s  o f  i n u n d a t i o n .  The s w o l l e n ,  fermented  s e e d s  

were  r e a d i l y  consumed by  Mal la rd .  Neely (1956) s u g g e s t e d  t h a t  

new c e r e a l  s t r a i n s  might  b e  b r e d  from s e e d s  which showed no 

s i g n s  o f  d e t e r i o r a t i o n  a f t e r  submergence f o r  90 days .  More 

food would t h e n  b e  a v a i l a b l e  i f  f looded  f i e l d s  were  used f o r  

f e e d i n g  o r  i f  g r a i n  was d i s t r i b u t e d  i n  w a t e r  a t  f e e d i n g  s t a t i o n s .  

F lood ing  can  be e x p e n s i v e  and undependable.  I t  r e q u i r e s  

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

o f  w a t e r  t o  p e r m i t  i n u n d a t i o n  t o  d e p t h s  o f  l e s s  t h a n  6  i n c h e s .  

Burgess  (1973) r e p o r t e d  t h a t  p o r t i o n s  o f  l u r e  c r o p s ,  a b o u t  

1 5  a c r e s ,  r e q u i r e d  f l o o d i n g  by  i r r i g a t i o n .  

Ducks f e e d i n g  on submerged g r a i n  can  d i e  because  o f  b o t u l i s m  

p o i s o n i n g  o r  b lue -g reen  a l g a l  p o i s o n i n g  (Burgess 1973,  Hammond 

1957 ) . Dry l a n d  f e e d i n g  might  t h e r e f o r e  be n e c e s s a r y .  However, 

t h e s e  problems a r e  n o t  e x p e c t e d  t o  be s e r i o u s  i n  Canada a s  

t h e i r  occurence  s h o u l d  n o t  c o i n c i d e  w i t h  t h e  t i m e  o f  duck 

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

B a i t  S t a t i o n s  

Exper iments  w i t h  b a i t  s t a t i o n s  were  f i r s t  conducted  i n  

1944 i n  C a l i f o r n i a  (Horn 1 9 4 9 ) .  G r a i n  i s  d i s t r i b u t e d  on t h e  



s h o r e  o f  a  l a k e  o r  marsh (Fig .  l o ) ,  o r  on f i e l d s .  The s i z e  

o f  t h e  s i t e  may b e  a b o u t  2 a c r e s  (Burgess l 9 7 3 ) ,  o r  4 t o  9  

a c r e s  (Hammond 1950) .  G r e a t e r  s u c c e s s  i n  reducing duck damage 

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

(Burgess 1973,  Hammond 1 9 6 1 ) .  The f e e d i n g  s t a t i o n  can b e  more 

e a s i l y  found by ducks ;  t h e  d e l a y  between o p e r a t i o n  and  u s e  

f o r  s u c c e s s f u l  s i t es  i s  u s u a l l y  0 t o  4 days ,  compared w i t h  2 

t o  6  days f o r  l u r e  c r o p s  (Burgess 1 9 7 3 ) .  C o n t a c t  w i t h  s u s c e p t i b l e  

f i e l d s  i s  minimized because  ducks do  n o t  have t o  f l y  over  

f i e l d s  t o  r e a c h  t h e  feed ing  s i t e .  Feeding o f  h a r v e s t e d  g r a i n  

improves food u t i l i z a t i o n  s i n c e  l o s s e s  o f  b a i t  from t rampl ing  

and knocking k e r n e l s  o f f  p l a n t s  a r e  e l i m i n a t e d  o r  reduced.  

The s t a t i o n s  can  b e  used a t  a n y  t i m e  p rov ided  t h a t  food i s  

a v a i l a b l e ,  and t h e y  can t h e r e f o r e  be used f o r  a  l o n g e r  t ime  

t h a n  l u r e  c r o p s .  Hammond (1961) s u g g e s t e d  t h a t  s h o r e l i n e  

f e e d i n g  encouraged g r e a t e r  u s e  o f  n a t u r a l  foods ,  a l t h o u g h  t h i s  

was n o t  proven.  L e i t c h  (1951) had p r e v i o u s l y  r e p o r t e d  t h a t  

growing smartweed (Polyqonum s p .  ) appeared  t o  have  some e f f e c t  

i n  r educ ing  duck damage i n  nea rby  f i e l d s .  I f  n a t u r a l  food u s e  

was i n c r e a s e d  l e s s  g r a i n  would be r e q u i r e d  f o r  f e e d i n g .  

Many f a c t o r s  must be c o n s i d e r e d  t o  e f f e c t i v e l y  o p e r a t e  

b a i t  s t a t i o n s .  V e g e t a t i o n  on t h e  s h o r e  s h o u l d  be c u t  s o  t h a t  

ducks w i l l  n o t  a v o i d  t h e  a r e a .  G r a v e l  f e e d i n g  banks shou ld  

b e  nea rby  o r  g r a v e l  s h o u l d  b e  mixed w i t h  g r a i n  t o  p r o v i d e  

n e c e s s a r y  "c rop"  m a t e r i a l .  T h i s  w i l l  p r e v e n t  p o s s i b l e  s e a r c h i n s  

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

h e l p  p r e v e n t  i n g e s t i o n  o f  l e a d  s h o t  w i t h  consequent  l e a d  poison-  

i n g .  S u f f i c i e n t  q u a n t i t i e s  o f  food s h o u l d  be a v a i l a b l e  d u r i n g  

t h e  normal f e e d i n g  p e r i o d s  i n  t h e  morning and evening.  

P r e f e r r e d  g r a i n s  may be mixed w i t h  less p r e f e r r e d  g r a i n s ,  

such  a s  o a t s ,  t o  g i v e  g r e a t e r  b u l k  and t o  r educe  expenses .  



Fig,  10  A b a i t  s t a t i o n  bes ide  a lake,  (from Canadian 

W i l d l i f e  Se rv ice  [1972?] ,  page 9)  
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oads o r  t r a i l s  t o  t h e  f e  eding a r  a r e  nece 

t o  a l l ow g r a i n  t r a n s p o r t a t i o n ,  and s t o r a g e  b i n s  should be  

nea r  t h e  s t a t i o n .  Feeding on g r a i n  meant f o r  Mal lard  and 

P i n t a i l  by o t h e r  ducks such a s  Blue-Winged Tea l  (Anas d i s c o r s  

Linnaeus ) , American Widgeon, and by American Coot (Fu l i ca  

americana Gmelin) may occur  a t  b a i t  s t a t i o n s  b u t  can be  

discouraged (Hammond 1961) . 

P r o j e c t s  

The nunibers of  d i v e r s i o n a r y  feeding programs i n  a c t i v e  

o p e r a t i o n  dur ing  1972 i n  t h e  P r a i r i e  Provinces  were: 5 i n  

A l b e r t a ;  s e v e r a l  i n  5 a r e a s  i n  Saskatchewan; and 33 i n  Manitoba 

(Canadian W i l d l i f e  S e r v i c e  [l972?] ) . A 3 yea r  experiment i n  

A l b e r t a  t o  compare t h e  c o s t s  and a t t r a c t i v e n e s s  of f looded 

l u r e  c rops ,  d r y  l u r e  c rops ,  and b a i t  s t a t i o n s  was completed 

i n  1972 (Burgess 1973) .  The A l b e r t a  Government i n t e n d s  t o  

i n c r e a s e  t h e  number o f  b a i t  s t a t i o n s  by about  1 0  p r o j e c t s  

p e r  yea r  t o  a t o t a l  o f  40 by 1976 (Woynarski 1973) .  These 

damage c o n t r o l  u n i t s  would c o n t r o l  j u s t  over  one-half  t h e  t o t a l  

annua l  c rop  l o s s  i n  A lbe r t a .  

Beginning i n  1958, b i r d s  were fed exper imenta l ly  on l u r e  

crops  p l a n t e d  by t h e  Saskatchewan Government on Crown land ,  

and t h e  program was o p e r a t i o n a l  i n  1970 (Woynarski 1973) .  

Also,  t h e  f e d e r a l  government through t h e  Canadian W i l d l i f e  

S e r v i c e  has  p l an t ed  l u r e  crops  a t  Las t  Mountain Lake i n  

Saskatchewan s i n c e  1961. P r e s e n t l y ,  l u r e  crops  on Crown land 

nex t  t o  waterbodies  a r e  used t o  reduce c rop  damage by ducks. 
1 

N. M. Korol  (persona l  communication) mentioned t h a t  t h e  

-- 
1 

l e t t e r  da t ed  4 March 1974, F i s h e r i e s  and W i l d l i f e  Branch, 
Regina, Saskatchewan. 



Saskatchewan Government w i l l  expand c r o p  damage c o n t r o l  programs 

i n  t h e  f u t u r e  by  i n c r e a s i n g  a c r e a g e  f o r  l u r e  c r o p s  and by 

s e t t i n g  up b a i t  s t a t i o n s  i n  h e a v i l y  damaged a r e a s .  

Woynarski (197 3 )  r e p o r t e d  t h a t  a  c r o p  p r o t e c t i o n  program 

w i t h  f e e d i n g  of  ducks and p a t r o l s  h a s  been conducted i n  

Manitoba s i n c e  t h e  e a r l y  1 9 5 0 ' s .  P a t r o l s  by  Conserva t ion  

O f f i c e r s  warned farmers  o f  p r o b a b l e  c r o p  d e p r e d a t i o n  by  ducks.  

P r o v i n c i a l  a s s i s t a n c e  i n  c o n s t r u c t i o n  and  o p e r a t i o n  o f  s c a r i n g  

d e v i c e s  was a l s o  provided.  H e  a l s o  mentioned t h a t  l u r e  c r o p s  

a r e  p r e s e n t l y  b e i n g  used and t h a t  f e e d i n g  s t a t i o n s  w i l l  be 

i n c l u d e d  i n  1973-1974. 

Educat ion  o f  t h e  Farmer, and  P u b l i c  R e l a t i o n s  

Unless  t h e  farmer  i s  aware o f  t h e  methods p r e s e n t l y  

a v a i l a b l e  f o r  p r e v e n t i n g  o r  r e d u c i n g  c r o p  damage by ducks ,  

a s  w e l l  a s  t h e i r  e f f e c t i v e n e s s ,  h e  w i l l  c o n t i n u e  t o  s u f f e r  

c r o p  d e p r e d a t i o n .  D i s t r i b u t i o n  o f  pamphlets  such  a s  "Uninv i t ed  

g u e s t s  , t h e  p r a i r i e  duck problem" (Canadian W i l d l i f e  S e r v i c e  

[1972?]) ,  and h o l d i n g  o f  l e c t u r e s  and d i s c u s s i o n s  a r e  i m p o r t a n t  

means o f  d i s s e m i n a t i n g  i n f o r m a t i o n .  Government a s s i s t a n c e  i n  

i n i t i a t i n g  and m a i n t a i n i n g  c o n t r o l  methods can  b e  i n s t r u m e n t a l  

i n  g e t t i n g  t h e  farmer  i n t e r e s t e d  i n  h e l p i n g  h i m s e l f .  B i r d  

movements d u r i n g  m i g r a t i o n  s h o u l d  be r e p o r t e d  t o  farmers  s o  

t h e y  can  de te rmine  when t h e i r  c r o p s  a r e  most l i k e l y  t o  be 

damaged. T h i s  would h e l p  t h e  farmer  t o  t i m e  h a r v e s t i n g  s o  

t h a t  damage t o  h i s  c r o p  i s  reduced  and s o  t h a t  he  w i l l  know 

when t o  p r o t e c t  h i s  c rops .  

I n  o r d e r  t o  o b t a i n  t h e  a s s i s t a n c e  and s u p p o r t  o f  f a r m e r s ,  

h u n t e r s ,  and t h e  p u b l i c ,  t h e y  must be made aware o f  c o n t r o l  

programs and t h e i r  o b j e c t i v e s .  T h i s  has  been a t t e m p t e d  by 



d i s t r i b u t i o n  of  b rochures ,  by b roadcas t ing  on r a d i o  and 

t e l e v i s i o n ,  and by a r t i c l e s  i n  t h e  newspapers (Burgess 1973) .  

Hunting r e s t r i c t i o n s  on d i v e r s i o n a r y  feeding a r e a s  and on 

s t u b b l e  f i e l d s  must be  s een  a s  requirements  i n  o rde r  t o  have 

a n  e f f e c t i v e  c r o p  damage c o n t r o l  program. 

The succes s  of  c o n t r o l  programs should  b e  communicated 

t o  farmers i n  t h e  a r e a  s o  t hey  w i l l  no t  t h i n k  t h a t  t h e  duck 

problem no longer  e x i s t s  . I f  f i e l d -  feeding beg ins  dur ing  

t h e  c o n t r o l  program, farmers shobld  be n o t i f i e d  i n  c a s e  t hey  

have ceased checking t h e i r  f i e l d s .  

INSURANCE 

The problem o f  c rop  depreda t ion  by ducks was i n i t i a l l y  

t h a t  o f  t h e  farmers.  However, ducks a r e  p r o t e c t e d  by f e d e r a l  

l a w  and a r e  t h e  p rope r ty  o f  t h e  prov ince  once w i t h i n  i t s  

boundar ies .  Fede ra l  and p r o v i n c i a l  government agenc ies  were 

t h e r e f o r e  thought  t o  b e  a t  l e a s t  p a r t i a l l y  r e s p o n s i b l e  f o r  

reduc ing  c rop  damage caused by ducks, e s p e c i a l l y  a s  government 

agenc ie s  a s s i s t e d  i n  c o n t r o l l i n g  o t h e r  p e s t s  such a s  grasshoppers  

and foxes (Bossenmaier and Marsha l l  1958) .  Some farmers 

b e l i e v e d  t h a t  damage o r  p r o t e c t i o n  c o s t s  should  be  undertaken 

by t h e  people  and agenc ie s  having and working f o r  t h e  i n t e r e s t s  

o f  waterfowl  (Stephen 1960) .  Meanwhile, farmers were s u f f e r i n g  

unnecessary ha rdsh ip  because t h e y  were no t  o rgan ized  and they  

d i d  no t  know how t o  a t t a c k  t h e  problem t o  t h e i r  b e s t  i n t e r e s t s .  

Crop in su rance  f o r  damage s u s t a i n e d  t o  crops  by w i l d l i f e  

was e v e n t u a l l y  i n i t i a t e d  i n  a l l  t h r e e  P r a i r i e  Provinces  (Table 

I V ) .  The su rcha rge  on hunt ing  l i c e n s e s  vary  i n  each province 

and a r e  t h e  means o f  f inanc ing  t h e  programs. Saskatchewan 

i s  t h e  on ly  prov ince  t h a t  r e q u i r e s  a  premium from t h e  farmer. 



Table  I V  W i l d l i f e  c rop  depreda t ion  in su rance  programs f o r  
Saskatchewan, A l b e r t a ,  and Manitoba, 1973. 

-- - - 

province Year Addendum t o  Premium Maximum 
I n i t i a t e d  Hunting License  Rate Compensation 

(Do l l a r s  ) (Percen t )  pe r  Acre 
(Dol la rs  ) 

Saskatchewan 1953 1.00 2 25 

Albe r t a  

Manitoba 

a  
i n s p e c t i o n  f e e  of  25 d o l l a r s .  

b  
i n s p e c t i o n  f e e  o f  25 d o l l a r s ,  re fundable  i f  c la im i s  v a l i d .  



Compensation payments a r e  expected t o  reimburse a farmer f o r  

h i s  ope ra t ing  expenses ,  and t h e y  a r e  lowest  i n  A lbe r t a .  

Paynte r  (1955) d i scus sed  t h e  i n su rance  program i n s t i t u t e d  

by t h e  Saskatchewan p rov inc i a  1 government. The p o s s i b i l i t y  

o f  p rov id ing  c rop  in su rance  was surveyed as a r e s u l t  of fa rmers '  

complaints  about  c rop  depreda t ion  by ducks. Consequently , 

c r o p  in su rance  f o r  damage caused by w i l d l i f e  was made a v a i l a b l e  

beginning i n  1953. Organized hun te r s  were w i l l i n g  t o  h e l p  

f i n a n c e  t h e  i n su rance  scheme thraugh an  i n c r e a s e d  c o s t  of 

hunt ing  l i c e n s e s .  

A l b e r t a  was nex t  t o  pass  a w i l d l i f e  c rop  damage in su rance  

a c t  i n  1961, a s  desc r ibed  by Smith (1968).  The c rop  damage 

compensation program was i n i t i a t e d  a s  a r e s u l t  of  r e p r e s e n t a t i o n  

t o  t h e  A l b e r t a  Government by t h e  A lbe r t a  F i s h  and Game Assoc ia t ion .  

The 5% insu rance  premium i n i t i a l l y  r e q u i r e d  w a s  soon d i scon t inued  

and t h e  money w a s  ob ta ined  t h e r e a f t e r  from t h e  s a l e  o f  W i l d l i f e  

C e r t i f i c a t e s .  These c e r t i f i c a t e s  must b e  bought by hun te r s  

b e f o r e  t hey  o b t a i n  hunt ing  l i c e n s e s .  

Woynarski (197 3 )  desc r ibed  t h e  c rop  damage a l l e v i a t i o n  

program involv ing  t h e  f e d e r a l  government and t h e  governments 

o f  t h e  t h r e e  P r a i r i e  Provinces  which was i n i t i a t e d  i n  1972. 

Losses t o  farmers from c e r e a l  c rop  depreda t ion  by migra tory  

b i r d s  was t o  be  reduced. Money t o t a l i n g  1.796 m i l l i o n  d o l l a r s  

was provided f o r  t h e  program on a 50:50 c o s t  s h a r i n g  b a s i s .  

S i x t y  p e r c e n t  of  t h e  money was f o r  p revent ion  programs and 

40% w a s  f o r  compensation. The p r o v i n c i a l  agenc ies  would make 

payments d i r e c t l y  t o  farmers w h i l e  bo th  f e d s r a l  and p r o v i n c i a l  

government employees would conduct  programs t o  p reven t  duck 

c rop  depreda t ion .  Eva lua t ions  o f  t h e  r e s u l t s  of t h e  program 

and d i s semina t ion  of  in format ion  was a l s o  r equ i r ed .  I t  was 

w i t h  t h e  i n i t i a t i o n  o f  t h i s  program t h a t  Manitoba began a 



compensation program i n  1972 f o r  c rop  damage s u s t a i n e d  by 

waterfowl.  Money f o r  Mani toba 's  c o n t r i b u t i o n  t o  t h e  compensation 

program was ob ta ined  from t h e  s a l e  of W i l d l i f e  C e r t i f i c a t e s  

t o  al l  l i c e n s e d  hunte rs .  

ECONOMICS 

A survey i n  1964 showed t h a t  30% (1,589 of  5,327) of 

responding p r a i r i e  farmers s u f f e r e d  damage by w i l d l i f e  (Stephen 

l965b) .  S ix t een  pe rcen t  (879 of  5,327) of  t h e  t o t a l  c rop  

damage r epo r t ed  was caused by ducks. The most duck damage 

was s u s t a i n e d  i n  A lbe r t a  (20%, 350 of  1 , 7 6 1 ) ,  then i n  Saskatchewan 

(16%, 396 of 2 , 5 3 5 ) ,  and t h e  l e a s t  i n  Manitoba (13%, 133 of  

1 , 0 3 1 ) .  The t o t a l  amount of damage caused by ducks on 825 

farms was es t imated  a t  227,749 d o l l a r s ,  an  average of 276 

d o l l a r s  pe r  a f f e c t e d  farm. However, on ly  34% (299 of  879) 

of t h e  farmers r epo r t ed  damage of  201 d o l l a r s  o r  more. 

T o t a l  c rop  damage lo s se s  because of waterfowl a r e  high.  

Stephen (1961b) r epo r t ed  t h a t  dur ing  1959 an es t imated  44.7 

thousand farms (19.3%) on t h e  Canadian P r a i r i e s  l o s t  approximately  

12 .6  m i l l i o n  d o l l a r s  because of ducks. This  was a  mean l o s s  

of  283 d o l l a r s  p e r  a f f e c t e d  farm. He a l s o  r epo r t ed  t h a t  i n  

1960 about  24 thousand farms (10.4%) l o s t  an  es t imated  6.9 

m i l l i o n  d o l l a r s ,  which was a  287 d o l l a r  average l o s s  per  a f f e c t e d  

farm. Approximately 27 thousand farmers l o s t  an  es t imated  

4.3 m i l l i o n  d o l l a r s  i n  1961 a s  a  r e s u l t  of  duck damage (Paynte r  

and Stephen 1964) .  An average o f  159 d o l l a r s  was l o s t  by each 

farmer. Three t o  6  m i l l i o n  d o l l a r s  of  t h e  425 m i l l i o n  d o l l a r  

c rop  (1 t o  1.5%) was es t imated  l o s t  dur ing 1968 i n  Alber ta  

( Jakimchuk 1969) .  

MacLcnn?n (1 97 3 )  r epo r t ed  t h a t  i n  Saskatchewan dur ing 



1970 and 1971, wheat l o s s e s  averaged 9.8 t o  11.3 bushe l s  p e r  

damaged a c r e ,  and b a r l e y  l o s s e s  averaged 16.0 t o  18.7 bushe ls  

p e r  damaged a c r e .  Costs  ranged from averages  of  14 t o  1 6  

d o l l a r s  p e r  damaged a c r e  f o r  bo th  wheat and b a r l e y .  The 

minimum f i g u r e  r e p r e s e n t i n g  t h e  average  damage p e r  duck was 

3.4 c e n t s  p e r  day. A l l  t h e  f i g u r e s  were ob ta ined  and c a l c u l a t e d  

from d a t a  d e s c r i b i n g  i n s u r e d  c rop  lo s se s .  

Even i n  a r e a s  w i t h  cons ide rab le  duck damage, few in su rance  

p o l i c i e s  may b e  purchased. Jaki&huk (1969) r e p o r t e d  t h a t  

about  35% o f  A l b e r t a  farmers s u s t a i n  c rop  depreda t ion  i n  any 

one y e a r ,  o f  which on ly  about  1 i n  6 c la im compensation. 

He a l s o  mentioned t h a t  87% o f  t h e  farmers surveyed i n  A l b e r t a  

dur ing  1968 who r e p o r t e d  duck damage had never claimed compensa- 

t i o n .  Some farmers simply do no t  c la im damage a s  t h e y  a c c e p t  

c rop  dep reda t ion  by ducks a s  a n a t u r a l  hazard.  

Few cla ims were pa id  w i t h  t h e  advent  of a duck c rop  

dep reda t ion  in su rance  program i n  any o f  t h e  P r a i r i e  Provinces  

because most farmers were unaware of t h e  program (Tables  

V ,  V I  , V I I  ) . A s  p u b l i c  awareness of  t h e  program i n c r e a s e d ,  

more p o l i c i e s  were taken  o u t  and t h e  number of  c la ims inc reased .  

The peak nuniber o f  c la ims i n  A l b e r t a  w a s  dur ing  1969 and i n  

Saskatchewan dur ing  1971. One hidden c o s t  i n  t h e s e  t a b l e s  

i s  t h a t  expendi tures  may exceed revenues. The remainder 

would be made up from money a s s igned  f o r  compensation under 

t h e  1972 f e d e r a l - p r o v i n c i a l  agreement. Farmers t h a t  r e c e i v e  

compensation were found t o  b e  reimbursed f o r  on ly  33% of  t h e  

a c t u a l  c r o p  l o s s ,  when t h e  l o s s  i s  expressed i n  d o l l a r s  

(Jakimchuk 1969) .  

F a r m e r s  w i l l  no t  be  i n t e r e s t e d  i n  us ing accep ted  damage- 

p reven t ion  techniques  u n l e s s  t h e  c o s t  of  m a t e r i a l s  and t h e i r  

maintenance a r e  shown t o  be l e s s  t han  expected c rop  l o s s e s .  



T a b l e  V Duck c r o p  d e p r e d a t i o n  i n s u r a n c e  compensat ion for 
Saskatchewan,  1953 t o  1 9 7 2 ~ .  

- 

Year Number Number Amount P a i d  Average Payment p e r  
o f  P o l i c i e s  o f  Claims ( D o l l a r s )  Claim ( D o l l a r s )  

a 
1953 t o  1955: P a y n t e r  1966 ( c i t e d  by N a t i o n a l  Academy of  
S c i e n c e s  1 9 7 0 ) .  
1956 t o  1971: MacLennan 1973. 
1972: Woynarski 1973. 

incomple te .  
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 he t ime r e q u i r e d  t o  conduct and main ta in  c o n t r o l  methods must 

a l s o  b e  shown t o  b e  worthwhile.  The t ime s p e n t  could be  

expressed moneta r i ly  t o  persuade t h o s e  who doubt t h e  even tua l  

economic r e t u r n .  

I n  a r e a s  s u f f e r i n g  h igh  duck damage, t h e  c o s t s  of d i v e r s i o n a r y  

feed ing  programs combined w i t h  s c a r i n g  a r e  l e s s  t han  t h e  c o s t s  

of  on ly  prov id ing  compensation payments (Burgess 1973) . 
Woynarski (1973) desc r ibed  p a r t  of  t h e  r e s u l t s  o f  t h e  3  year  

s t u d y  i n  A l b e r t a .  A t  s u c c e s s f u l  feeding s i t e s  such a s  Grand 

P r a i r i e  i n  A l b e r t a ,  damage was reduced by 88% from t h e  6 year  

mean l o s s  of  81,988 d o l l a r s  t o  9,929 d o l l a r s  a f t e r  i n t r o d u c t i o n  

of  feed ing  a r e a s .  A t  a  c o n t r o l  a r e a  nea r  Fa lhe r  i n  A l b e r t a ,  

damage p reven t ion  t r ea tmen t s  c o n s i s t i n g  o f  d i v e r s i o n a r y  feeding 

s i t e s  were d i scon t inued  and c rop  damage i n c r e a s e d  199%. That  

i s ,  t o  70,350 d o l l a r s  from t h e  6 year  mean o f  35,323 d o l l a r s  

when damage p reven t ion  t r ea tmen t s  were used. 

I t  must be  determined i f  a  proposed d i v e r s i o n a r y  feeding 

s i t e  w i l l  b e  economical b e f o r e  i t  i s  e s t a b l i s h e d .  I f  t h e  

average  compensation c o s t s  f o r  p rev ious  yea r s  a r e  more than  

t h e  expected c o n t r o l  c o s t s ,  a  feeding program would most l i k e l y  

b e  economical. The s i z e  o f  t h e  l o c a l i t y  s u f f e r i n g  damage, 

t h e  exac t  l o c a t i o n s  o f  crops  being damaged w i t h i n  t h e  a r e a ,  

and t h e  number and type  o f  feed ing  a r e a s  r e q u i r e d  m u s t  be  

cons idered  b e f o r e  feeding programs a r e  begun. Costs f o r  

ope ra t ing  a  d i v e r s i o n a r y  feed ing  a r e a  and f i e l d  p a t r o l  i nc lude :  

t h e  i n i t i a l  c o s t  o f  t h e  s i t e  and i t s  development, s i t e  

maintenance,  s i g n s ,  fenc ing ,  t h e  c rop  o r  g r a i n ,  g r a n a r i e s ,  

v e h i c l e s ,  g a s o l i n e ,  f i e l d  equipment, and wages. The l eng th  

of  t i m e  r e q u i r e d  t o  run  t h e  c o n t r o l  p r o j e c t  w i l l  a l s o  i n f l u e n c e  

c o s t s .  Less t han  7  weeks may b e  r e q u i r e d  f o r  ope ra t ion  of  a  

c o n t r o l  p r o j e c t  i n  no r the rn  p r a i r i e  reg ions  of  A l b e r t a ,  and 



approximately  5 weeks i n  c e ~ l t r s l  and sou thern  a r e a s  of  A l b e r t a  

(Burgesr 1 9 7 3 ) .  Costs  of feeding a r e a s  have been r e p o r t e d  a s  

averaginc; f r s m  C . 7  centc: + n  7.3 r m t s  p e r  b i r d  pe r  day (Woynarski 

1973) .  

MacLennan (1973) s a i d  t ' l a t  t h e  minimum f i g u r e  of  prevented 

damage r e q u i r e d  t o  make a q a a r t e r  s e z t l o n  of l u r e  c rop  econom- 

i c a l l y  f e a s i b l e  i s  1,650 d o l l a r s  ucr year .  A s  a  r e s u l t ,  only  

a r e a s  t h a t  have c o n t i n u a l  heavy &image would b e  a b l e  t o  suppor t  

t h i s  t ype  of  proqram, sccl: a c  ~ : I E '  ;)rna m e n t ~ a n e d  by MacLennan 

which s u f f e r e d  an annual  average i r c u r e d  loss o f  2 6  thousand 

1 d o l l a r s .  Hammond (1961) r c p o r t e d  t 5 a t  a feeding s t a t i o n  ~ 
program i s  a  good economic i n v ~ s t ~ e - ? t  i f  i t  a t t r a c t s  50 

thousand o r  more ducks per  clay, i f c ~ $ ~ r ~ r e r ,  ope ra t ion  of feeding 

u n i t s  w i t h  t h e  new f e d e r a l - p r o v i n c i a l  c o s t  s h a r e  program permi t s  

economical o p e r a t i o n  of  many u n i t s  t h a t  would be  uneconomical 

f o r  t h e  p r o v i n c i a l  government t o  o p e r a t e  a l o n e  (Burgess 1973).  

Costs  f o r  o p e r a t i o n  and land r i ~ h t s  of b a i t  s t a t i o n s  a r e  

l e s s  t han  f o r  l u r e  crops  (Burgess 9 7 3 ,  FIammond 1961) .  B a i t  

s t a t i o n  c o s t s  (1.8  cent^ pe r  duck pe r  day,  o r  142 d o l l a r s  pe r  

day of  duck u s e )  were a lmost  one-half  o f  l u r e  c rop  c o s t s  (3.2 

c e n t s  p e r  duck p e r  day,  o r  280 d o l l a r s  p e r  day o f  duck use )  

i n  A l b e r t a  dur ing  1970 t o  1972 (Burgess 1973) .  Hammond (1961) 

found t h a t  a  change t o  s h o r e l i n e  s t a t i o n s  from dragging down, 

mowing, o r  burn ing  r e fuge  crops  produced an annua l  sav ing  of 

about  30 thousand d o l l a r s .  P r i o r  t o  t h e  use  of  e f f e c t i v e  

s h o r e l i n e  feeding s t a t i o n s  i n  1953, c o n t r o l  procedures  and 

o p e r a t i o n s  c o s t  5 thousand d o l l a r s  more p e r  year  than  t h e  l a t e r  

c o s t  of about  20 thousand d o l l a r s  pe r  year .  Also ,  c rop  l o s s e s  

by farmers were about  26 thousand d o l l a r s  annua l ly  compared t o  

t h e  l a t e r  l o s s c s  of 1 . 2  thousand d o l l a r s  annua l ly .  

Purchase  o f  l u r e  crops  from farmers dur ing  poor weather 



c o n d i t i o n s  o r  d u r i n g  s i t u a t i o n s  which r e s u l t  i n  heavy c r o p  

d e p r e d a t i o n  would be a n  i n e x p e n s i v e  c o n t r o l  measure. Cost lr lg 

f r o m  2 5  t o  35 d o l l a r s  p e r  a c r e .  t h e  purchased crows would 

p r e v e n t  o r  r e d u c e  damage i n  r e g i o n s  t h a t  do n o t  normal ly  

c o n t a i n  d i v e r s i o n a r y  f e e d i n g  a r e a s  (MacLennan 1 9 7 3 ) ,  o r  would 

be used i n  areas where l u r e  c r o p s  no l o n g e r  have g r a i n .  

Once t h e  f e e d i n g  program 1s i n  o p e r a t i o n  t h e  duck damage 

r a t e  can  b e  used t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  o f  t h e  f e e d l n g  

a r e a .  Two methods t o  d e t e r m i n e  tkfk duck damage r a t e  a s  g i v e n  

by  Burgess  (1973) a r e  p r e s e n t e d  h e r e .  I n  t h e  f i r s t ,  each  

f i e l d - f e e d i n g  duck s e e n  p e r  day i s  c o n s i d e r e d  e q u i v a l e n t  

t o  4 .5  pounds ( 2 , 0 4 1  grams) o f  damaged b a r l e y .  I n  t h e  second 

method, a n  a r e a  w i t h  damage p r e v e n t i o n  c o n t r o l  i s  compared 

t o  one  w i t h o u t  c o n t r o l s .  Both methods produce  f i g u r e s  which 

a r e  n o t  more t h a n  10% d i f f e r e n t  when t h e  duck damage r a t e  

f o r  one a r e a  i s  de te rmined .  Some f i g u r e s  o b t a i n e d  by  Burgess  

(1973) us ing  t h e  4 . 5  pound c o n s t a n t  a r e :  a t  ~ e a v e r h i l l m h i t f o r d  

Lakes i n  A l b e r t a  d u r i n g  1972 t h e  t o t a l  government c o s t  f o r  

c o n t r o l  and  compensat ion was 37 .6  thousand d o l l a r s ,  a  p r o j e c t e d  

government l o s s  i n  a b s e n c e  o f  t h e  p r o j e c t  was 47,697 d o l l a r s ,  

and  a  p r o j e c t e d  farmer  l o s s  i n  absence  o f  t h e  p r o j e c t  was 

103 ,691  d o l l a r s ,  whereas f o r  1970 t h e  t o t a l  government c o s t  

f o r  c o n t r o l  and  compensat ion was 25,556 d o l l a r s ,  t h e  p r o j e c t e d  

government l o s s  i n  a b s e n c e  o f  t h e  p r o j e c t  was 27,742 d o l l a r s ,  

and t h e  p r o j e c t e d  farmer  l o s s  i n  a b s e n c e  o f  t h e  p r o j e c t  was 

53 ,351  d o l l a r s .  



CONCLUSIONS AND RECOMMENDATIONS 

C e r e a l  c r o p  d e p r e d a t i o n  by ducks i s  done p r i n c i p a l l y  

by  Mal la rd  and  P i n t a i l ,  i s  a  c o n t i n u i n g  problem, r e p r e s e n t s  

h i g h  economic l o s s ,  and  r e q u i r e s  c o n t r o l  programs t o  

r e d u c e  o r  p r e v e n t  damage. I t  i s  n o t  recommended t h a t  

duck p o p u l a t i o n s  be reduced t o  a l l e v i a t e  t h e  damage. 

Damage t o  g r a i n  o c c u r s  d u r i n g  t h e  autumn when swaths 

a r e  f e d  upon, and  cor responds  w i t h  t h e  t ime  o f  b i r d  

m i g r a t i o n  and g r a i n  h a r v e s t i n g .  

Damage p r e v e n t i o n  methods t h a t  a r e  e f f e c t i v e  c o n s i s t  o f :  

( a )  s c a r i n g ;  

(b) p a t r o l s ;  

( c )  d i v e r s i o n a r y  f e e d i n g  a r e a s  ; 

( d )  farming p r a c t i c e s  ; 

(e)  a  combinat ion o f  ( a )  t o  ( d ) .  

Funds f o r  t h e  purchase  o f  emergency l u r e  c rops  shou ld  

b e  a v a i  l a b l e .  

Wherever p o s s i b l e ,  s t u b b l e  f i e l d s  s h o u l d  n o t  be ploughed 

and shou ld  b e  p o s t e d  t o  p r e v e n t  hun t ing .  

The use  o f  g r a i n  d r y e r s  s h o u l d  be maximimized t o  pe rmi t  

e a r l i e r  h a r v e s t i n g  and t o  r e d u c e  t h e  t i m e  wet swaths 

a r e  exposed t o  ducks.  

Farmers s h o u l d  have  gu idance  and  a s s i s t a n c e ,  p r e f e r a b l y  

sponsored  by a  government depar tment ,  i n  p r e p a r i n g  and 

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

The same s e r v i c e  shou ld  b e  a v a i l a b l e  f o r  farmers  wishing 

t o  de te rmine  t h e  consequences of  changing farming p r a c t i c e s .  

Government a g e n c i e s  s h o u l d  have  a  s t o c k p i l e  o f  s c a r e c r o w s ,  

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

damage p r e v e n t i o n  d e v i c e s  s o  t h a t  any  duck p e s t  s i t u a t i o n  



can be  c o n t r o l l e d .  The equipment could b e  1-ent  t o  a 

farmer f o r  a  sma l l  fee .  I f  a  farmer wished t o  r e t a i n  

t h e  equipment, h e  coul6  pay t h e  ba lance  of  t h e  r e t a i l  

p r i c e .  

Farmers i n  a r e a s  l i k e l y  t o  s u f f e r  c rop  damage and who 

have taken o u t  a  p o l i c y  on w i l d l i f e  damage t o  crops  

should b e  r e q u i r e d  t o  p r o t e c t  t h e i r  f i e l d s  by an accep tab le  

damage p reven t ion  method. ~ n s u r a n d e  companies could 

en fo rce  t h i s  p o l i c y  by examinging t h e  c o n t r o l  technique 

when checking a  claim. Payments would then  be  al lowed 

on ly  i f  damage c o n t r o l  methods were used i n  an  accep tab le  

manner. Also,  p a t r o l s  should be  r equ i r ed  i n  a r e a s  t h a t  

u s u a l l y  exper ience  duck damage. 

The duck problem and t h e  c o r r e c t i v e  measures t h a t  a r e  

being conducted must b e  brought  t o  t h e  a t t e n t i o n  of  t h e  

p u b l i c  i n  o rde r  t o  o b t a i n  t h e i r  a s s i s t a n c e  and suppor t .  

Proper  t iming of  t h e  opening and c l o s i n g  d a t e s  of hunt ing  

seasons ,  a s  w e l l  a s  having v a r i a b l e  bag l i m i t s ,  should 

b e  used a s  a means o f  reducing c rop  damage by ducks. 

P rov i s ion  should be made t o  prevent  d i v e r s i o n a r y  feed ing  

programs from reducing t h e  duck k i l l  of  hun te r s  us ing  

t h a t  a r e a .  

F l i g h t  pa ths  o f  ducks,  t ime of g r e a t e s t  c rop  damage, 

t h e  amount and c o s t  o f  damage, and o t h e r  f a c t o r s  regard ing  

c rop  damage by ducks should b e  determined and recorded 

f o r  a r e a s  t h a t  s u f f e r ,  and a r e  l i k e l y  t o  s u f f e r ,  from 

duck damage. This  r e s e a r c h  w i l l  enab le  and provide f o r  

e f f e c t i v e  c o n t r o l  programs. Emergency damage c o n t r o l  

programs could be  q u i c k l y  implemented i f  t h i s  in format ion  

was r e a d i l y  a v a i l a b l e .  

14. The e f f e c t  o f  p l a n t i n g  t r e e s  o r  shrubs  on p r e f e r r e d  



feeding s i t e s  t o  o b s t r u c t  t h e  view of  ducks should be  

a s c e r t a i n e d .  The vege ta t i on  might make t h e  l o c a t i o n  

undes i r ab l e  a s  a  favoured feeding spo t .  

A v e h i c l e  w i th  mounted d i r e c t i o n a l  sound equipment 

b roadcas t ing  loud sounds should be t e s t e d  f o r  use on 

ground p a t r o l s .  

The p o s s i b i l i t y  of reducing duck damage by using model 

hawks o r  o t h e r  p reda to r  models should be  considered.  

The e f f e c t i v e n e s s  o f  Av-Alarm and of b roadcas t ing  a larm 

c a l l s  o r  d i s t r e s s  c a l l s  of  ducks t o  reduce c rop  damage 

should be  determined. 

Research i n t o  t h e  d i scovery  of  chemical r e p e l l e n t s  f o r  

ducks should be  encouraged. They should be  developed 

f o r  a p p l i c a t i o n  t o  swaths and should breakdown r a p i d l y .  



A P P E N D I X  A 

P o r t i o n s  o f  t h e  M i g r a t o r y  B i r d s  Convention A c t ,  a n d  t h e  

M i g r a t o r y  B i r d s  R e g u l a t i o n s .  

The p o r t i o n s  used  have  been t a k e n  from t h e  " O f f i c e  

c o n s o l i d a t i o n  o f  t h e  M i g r a t o r y  B i r d s  Convention Act, R. S .  , 

1970,  c. M-12, and t h e  M i g r a t o r y  B i r d s  R e g u l a t i o n s ,  e s t a b l i s h e d  

b y  P.C. 1971-1465, a s  amended by P.C. 1971-1968, P.C. 1972- 

1606,  P.C. 1972-2310, P.C. 1973-2586, a d m i n i s t e r e d  by t h e  

Canadian  W i l d l i f e  S e r v i c e ,  Department o f  t h e  Environment,  

Ot tawa,  1973".  



THE MIGRATORY BIRDS CONVENTION ACT 

I CHAPTER M - 1 2  

An Act r e spec t ing  a  Convention between H i s  Majesty and 

t h e  Uni ted S t a t e s  of America f o r  t h e  p r o t e c t i o n  of  migratory 

b i r d s  i n  Canada and t h e  United S t a t e s  

1 SHORT TITLE 

~ 1. This  Act may be  c i t e d  a s  t h e  Migratory ~ i r d s  convent ion 

Act. R.S., c. 179, s. 1. 

2 .  The Convention of t h e  1 6 t h  day of  August 1916, which 

i s  s e t  f o r t h  i n  t h e  schedule ,  i s  hereby sanc t ioned ,  r a t i f i e d  

and confirmed. R.S., c. 179, s .  2.  

1 INTERPRETATION 

3 .  I n  t h i s  Act ,  

" c l o s e  season" means t h e  pe r iod  dur ing  which any s p e c i e s  

of  migratory game, migra tory  i n s e c t i v o r o u s ,  o r  migra tory  

nongame b i r d  i s  p r o t e c t e d  by t h i s  Act o r  any r e g u l a t i o n ;  

"migratory game b i r d s "  means 

( a )  Anat idae o r  waterfowl ,  i nc lud ing  b r a n t ,  w i l d  

ducks,  geese  and swans, 

(b) Gruidae o r  c r anes ,  i nc lud ing  l i t t l e  brown, 

s a n d h i l l  and whooping c ranes ,  

( c )  R a l l i d a e  o r  r a i l s ,  i nc lud ing  c o o t s ,  g a l l i n u l e s  



and s o r a  and o t h e r  r a i l s ,  

( d )  Limicolae o r  s h o r e b i r d s ,  i nc lud ing  a v o c e t s ,  

curlew, dowi tchers ,  godwits ,  k n o t s ,  o y s t e r  

c a t c h e r s ,  pha la ropes ,  p love r s ,  s andp ipe r s ,  s n i p e ,  

s t i l t s ,  s u r f  b i r d s ,  t u r n s t o n e s ,  w i l l e t  , woodcock, 

and ye l lowlegs ,  and 

(e)  Columbidae o r  p igeons ,  i nc lud ing  doves and wi ld  

pigeons ; 

"migra tory  i n s e c t i v o r o u s  b i r d s "  means bobol inks ,  c a t b i r d s ,  

ch ickadees ,  cuckoos, f l i c k e r s  , f l y c a t c h e r s  , grosbeaks ,  

humming b i r d s ,  k i n g l e t s ,  mar t in s ,  meadowlarks, nighthawks 

o r  b u l l  b a t s ,  nu tha tches ,  o r i o l e s ,  r o b i n s ,  s h r i k e s ,  

swallows, s w i f t s  , t a n a g e r s ,  t i t m i c e ,  t h r u s h e s ,  v i r e o s ,  

w a r b l e r s ,  waxwings, whip-poorwills  , woodpeckers, and 

wrens,  and a l l  o t h e r  perching b i r d s  which feed  e n t i r e l y  

o r  c h i e f l y  on i n s e c t s  ; 

"migra tory  nongame b i r d s "  means auks ,  a u k l e t s ,  b i t t e r n s ,  

fu lmars ,  ganne t s ,  g r e b e s ,  g u i l l e m o t s ,  g u l l s ,  herons ,  

j a ege r s ,  loons ,  murres, p e t r e l s ,  p u f f i n s ,  shea rwa te r s ,  

and t e r n s ;  

"Minis te r"  means t h e  M i n i s t e r  of  t h e  Environment, R . S . ,  

C. 179,  S .  3 ;  1953-54, C. 4 ,  S.  1 2 ;  1966-67, C. 2 5 ,  

s. 40. 



REGULATIONS RESPECTING 

THE PROTECTION O F  MIGRATORY BIRDS 

Shor t  T i t l e  

1. These Regulat ions  may b e  c i t e d  a s  t h e  Miqra,tory Bi rds  

Requlat ions  . 

I n t e r p r e t a t i o n  

2. (1) I n  t h e s e  Regula t ions ,  

"Act" means t h e  Miqratory Bi rds  Convention Act ;  

" b a i t "  means corn ,  wheat,  o a t s  o r  o t h e r  c u l t i v a t e d  g r a i n  

o r  any product  t he reo f  o r  any manufactured product  

o r  m a t e r i a l  t h a t  may a t t r a c t  migra tory  game b i r d s  

and inc ludes  p l a s t i c  corn  and any o t h e r  i m i t a t i o n  

g r a i n ;  

"Chief Game O f f i c e r "  of  a p rov ince  means a person appointed 

a s  c h i e f  o r  d i r e c t o r  of  a p r o v i n c i a l  agency concerned 

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

"Convention""means t h e  Convention s e t  o u t  i n  t h e  Schedule 

t o  t h e  Act ;  

"crop" means an unharvested a g r i c u l t u r a l  c rop ,  whether 

s t and ing  o r  c u t ,  b u t  does no t  i n c l u d e  s t u b b l e  f i e l d s  

o r  o t h e r  f i e l d s  from which t h e  c rop  has  been removed: 

" c u l t i v a t e d  lands  " means lands  t i l l e d  f o r  t h e  produc t ion  

of  crops  o t h e r  t han  g r a s s  o r  hay;  

"Di rec to r "  means t h e  D i r e c t o r  General  of t h e  Canadian 

W i l d l i f e  S e r v i c e  of t h e  Department of  t h e  Environment; 

"eggs" means t h e  eggs of  migra tory  b i r d s  and inc ludes  

p a r t s  of  such eggs;  



"Eskimo" i n c l c 2 e s  

( a )  a male person who i s  a d i r e c t  descendant i n  

t h e  male l i n e  of  a male person who i s  =r w a s  sf 

t h e  r a c e  of  a b o r i g i n e s  commonly r e f e r r e d  t o  

a s  Eskimos, 

(b) t h e  l e g i t i m a t e  c h i l d  of a person desc r ibed  i n  

paragraph ( a ) ,  

( c )  t h e  i l l e g i t i m a t e  c h i l d  of a female person descr ibed  

i n  paragraph ( b ) ,  and 

( d )  t h e  w i f e  o r  widow o f  a person desc r ibed  i n  

paragraph ( a ) ,  ( b )  o r  ( c ) ,  

b u t  does no t  i n c l u d e  t h e  Eskimo w i f e  o f  a person  o t h e r  

than  an  Eskimo, un le s s  s h e  has been d e s e r t e d  by  o r  

d ivorced  from t h a t  person o r  has become t h e  widow 

o f  t h a t  person;  

"expor t  permit"  means an  expor t  permit  r e f e r r e d  t o  i n  

s e c t i o n  3 of  t h e  Game Export Act ;  

"game o f f i c e r "  means a person who i s  appoin ted  a game 

o f f i c e r  under s e c t i o n  5 of  t h e  Act ;  

"hunt"  means chase ,  pursue,  worry, fol low a f t e r  o r  on 

t h e  t r a i l  o f ,  s t a l k ,  o r  l i e  i n  w a i t  f o r  t h e  purpose 

of  t ak ing  a migra tory  b i r d ,  and any t r a p p i n g ,  a t t empt ing  

t o  t r a p  o r  shoot ing  a t  a  migra tory  b i r d ,  whether o r  

no t  t h e  migratory b i r d  i s  then  o r  subsequent ly  

cap tu red ,  k i l l e d  o r  i n j u r e d ;  

" Ind ian"  has t h e  same meaning a s  i n  t h e  Ind ian  Act; 
" l u r e  c rop  a r e a "  means an  a r e a  of  c rop  land t h a t ,  pursuant  

t o  an  agreement between t h e  Government of  Canada 

and t h e  government o f  a province,  remains unharvested 

f o r  t h e  purpose of  l u r i n g  migra tory  b i r d s  away f ron  

o t h e r  unharvested c r o p s ;  



"migratory b i r d s "  o r  " b i r d s "  means migratory game b i r d s ,  

migratory i n s e c t i v o r o u s  b i r d s  and migratory non-game 

b i r d s  a s  def ined  i n  t h e  Act ,  and inc ludes  any such 

b i r d s  r a i s e d  i n  c a p t i v i t y  t h a t  cannot r e a d i l y  be  

d i s t i n g u i s h e d  from wi ld  migratory b i r d s  by t h e i r  

s i z e ,  shape o r  co lou r ,  and any p a r t  o r  p a r t s  of  

such b i r d s  ; 

"migratory b i r d  sanc tuary"  means an a r e a  descr ibed  i n  

t h e  Schedule t o  t h e  Miqratory Bi rd  Sanctuary 

Requla t i o n s  ; 

"migratory game b i r d  hunt ing  permit"  means a  Canada 

migratory game b i r d  hunt ing permit  i s sued  under t h e  

a u t h o r i t y  o f  t h e  M i n i s t e r ;  

"Minis te r"  means t h e  Min i s t e r  of  t h e  Environment and 

inc ludes  any person a u t h o r i z e d  by him t o  a c t  on h i s  

b e h a l f ;  

" n e s t "  means t h e  n e s t  of a  migra tory  b i r d  o r  any p o r t i o n  

t h e r e o f ;  

"open season" means t h e  pe r iod  dur ing which it i s  lawful  

t o  hunt  a  migratory b i r d :  

"permit"  means a  v a l i d  permit  i s s u e d  under t h e s e  Regulat ions:  

"permit  ho lde r "  means a  person t o  whom a  permit  i s  i s s u e d ;  

"power boa t "  means any b o a t ,  canoe o r  yacht  equipped wi th  

an e l e c t r i c ,  g a s o l i n e ,  o i l  o r  steam motor a s  a  means 

of p ropuls ion ;  

"Regional D i r ec to r "  means a  Regional  D i r e c t o r  of  t h e  

Canadian W i l d l i f e  S e r v i c e  of t h e  Department of t h e  
I 

Environment; 

of  a  person;  

" r e s i d e n t "  means, i n  r e l a t i o n  t o  any a r e a  o r  p l ace ,  a  



person whose r e s idence  i s  i n  t h a t  a r e a  o r  a t  t h a t  

p l a c e ;  and 

" t a x i d e r m i s t "  means any person who engages i n  t h e  bus iness  

of  t h e  p r e s e r v a t i o n  o r  mounting of  migra tory  b i r d s  

o r  t h e i r  eggs. 

Permits  Respectinq -- Birds  Causing Damaqe o r  Danqer 

2 4 .  (1) Any person m y ,  witHbut a permi t ,  use  equipment, 

o t h e r  t han  f i r ea rms ,  designed t o  s c a r e  migra tory  b i r d s  t h a t  

a r e  causing o r  a r e  l i k e l y  t o  cause  damage t o  crops  o r  o t h e r  

p rope r ty .  

( 2 )  The Chief Game O f f i c e r  o f  a  p rov ince  w i t h  t h e  concurrence 

o f  t h e  D i r e c t o r  may g r a n t  a  permi t  t o  any person r e s i d i n g  i n  

t h e  prov ince  t o  use  f i r ea rms ,  i n  t h e  a r e a  des igna t ed  and 

dur ing  t h e  t ime s p e c i f i e d  i n  t h e  permi t ,  f o r  t h e  purpose 

o f  s c a r i n g  migra tory  b i r d s  t h a t  a r e  causing o r  l i k e l y  t o  cause  

damage t o  crops  o r  o t h e r  p r o p e r t y  i n  t h e  a r e a .  

( 3 )  No person s h a l l ,  w h i l e  s c a r i n g  migra tory  b i r d s  

pursuant  t o  subsec t ion  (l), k i l l ,  wound o r  t a k e  such b i r d s .  

25 .  (1) Where t h e  Chief  Game O f f i c e r  of  a  p rov ince  and 

t h e  D i r e c t o r  a r e  s a t i s f i e d  t h a t  s c a r i n g  migra tory  b i r d s  i s  

no t  a  s u f f i c i e n t  d e t e r r e n t  t o  p revent  t h e  b i r d s  from causing 

s e r i o u s  damage t o  any p rope r ty ,  t h e  Chief Game O f f i c e r  may 

g r a n t  a  permi t  a u t h o r i z i n g  a l l  persons  r e s i d i n g  i n  t h a t  

p rov ince  o r  a  p a r t  o f  t h a t  p rov ince  t o  k i l l ,  dur ing  t h e  t ime 

s p e c i f i e d  and i n  t h e  a r e a  des igna t ed  i n  t h e  pe rmi t ,  migra tory  

b i r d s  desc r ibed  i n  t h e  permit ,  



( 2 )  A permit  i s s u e d  under subsec t ion  (1) i s  v a l i d  from 

t h e  d a t e  of i s s u e  t o  t h e  exp i ry  d a t e  s p e c i f i e d  i n  t h e  permit  

o r ,  i f  it i s  cance l l ed  by t h e  Chief Game O f f i c e r ,  t o  t h e  

d a t e  of c a n c e l l a t i o n .  

2 6 .  (1) A game o f f i c e r  may, w i t h  t h e  p r i o r  concurrence 

of  t h e  D i r e c t o r ,  i s s u e  t o  a  person who owns, l e a s e s  o r  manages 

an  a r e a  o f  land,  a  permit  t h a t  desc r ibes  t h e  a r e a  and a u t h o r i z e s  

t h a t  person and h i s  nominees t o  s c a r e  o r  k i l l  w i t h i n  t h a t  a r e a  

migratory b i r d s  t h a t  a r e  causing o r  a r e  l i k e l y  t o  cause damage 

t h e r e i n .  

( 2 )  A permit  i s s u e d  under subsec t ion  (1) i s  v a l i d  from 

t h e  d a t e  of i s s u e  t o  t h e  d a t e  s p e c i f i e d  i n  t h e  permit  o r  u n t i l  

c ance l l ed  by a  game o f f i c e r  o r  t h e  Chief Game O f f i c e r  of t h e  

province i n  which t h e  a r e a  i s  s i t u a t e d ,  whichever occurs 

e a r l i e r .  

( 3 )  A person t o  whom a permit  i s  i s s u e d  pursuant  t o  

subsec t ion  (1) may nominate, from among t h e  r e s i d e n t s  of t h e  

province i n  which t h e  a r e a  descr ibed  i n  t h e  permit  i s  s i t u a t e d ,  

a s  many nominees a s  are s p e c i f i e d  i n  t h e  permit .  

(4)  A nomination by a  permit  ho lde r  s h a l l  b e  i n  w r i t i n g  

and t h e  nominee s h a l l  c a r r y  t h e  nomination w i t h  him a t  a l l  

t imes wh i l e  h e  i s  hunt ing on t h e  land of  t h e  permit  ho lder .  

( 5 )  A person t o  whom a permit  i s  i s s u e d  under t h i s  s e c t i o n  

s h a l l ,  w i t h i n  f i f t e e n  days a f t e r  i t s  e x p i r a t i o n  o r  c a n c e l l a t i o n ,  

( a )  r e t u r n  t h e  permit  t o  t h e  game o f f i c e r  who, o r  o f f i c e  

t h a t ,  i s s u e d  i t;  and 



( b )  r e p o r t  t o  t h e  game o f f i c e r  such in format ion  w i t h  

r e s p e c t  t o  t h e  b i r d s  k i l l e d  pursuant  t o  t h e  permit  

a s  t h e  game o f f i c e r  may r equ i r e .  

27. (1) A person who ho lds  a permit  t o  k i l l  migra tory  

b i r d s  pursuant  t o  s e c t i o n  25 o r  26 and t h e  nominees of t h a t  

person s h a l l  a c t  on ly  a s  a u t h o r i z e d  by t h e  permit  and a t  t h e  

t imes s p e c i f i e d  t h e r e i n .  

a 

( 2 )  No person wh i l e  a c t i n g  under t h e  a u t h o r i t y  of a 

permi t  i s s u e d  under s e c t i o n  25 o r  26 s h a l l  use  decoys,  duck 

o r  goose c a l l s  o r  b l i n d s  o r  o t h e r  concealment. 

(3 )  Where a permit  i s  i s s u e d  under s e c t i o n  25 o r  26 

t o  k i l l  migra tory  b i r d s  t h a t  a r e  causing o r  l i k e l y  t o  cause  

damage t o  c e r e a l  c rops ,  no person s h a l l  

( a )  shoo t  migra tory  b i r d s  e lsewhere  t han  on f i e l d s  

con ta in ing  such c rops ,  o r  

(b) d i scha rge  f i rea rms  w i t h i n  f i f t y  yards  of  any wa te r  

a r e a .  

(4 )  Subsec t ion  5 ( 3 ) ,  and s e c t i o n s  7 t o  9 do no t  app ly  

t o  a person wh i l e  he  i s  a c t i n g  under t h e  a u t h o r i t y  of  a permit  

i s s u e d  pursuant  t o  s e c t i o n  25 o r  26. 

( 5 )  No person  s h a l l  hunt  i n  a l u r e  c rop  a r e a  un le s s  t h e  

a r e a  has  been dec l a red  open f o r  hunt ing  by t h e  Chief Game 

O f f i c e r  o r  t h e  Regional  D i r ec to r .  



General  P r o h i b i t i o n s  

5 .  ( 3 )  No person s h a l l  hunt  a migratory game b i r d  un less  

he  i s  t h e  ho lde r  of a migra tory  game b i r d  hunt ing permit .  

Bag Limi t s  

7 .  Sub jec t  t o  s e c t i o n  8 ,  no person s h a l l  i n  any a r e a  

i n  Canada k i l l ,  i n  any one day, a number of  migratory game 

b i r d s  o f  any s p e c i e s  t h a t ,  i n  t h e  aggrega te ,  exceeds t h e  

number s p e c i f i e d  a s  t h e  bag l i m i t  f o r  t h a t  a r e a  and t h a t  s p e c i e s  

i n  Schedule A. 

8. Any person who hunts  i n  more than  one prov ince  o r  

a r e a  i n  any one day,  may k i l l  i n  t h a t  day a number of migra tory  

b i r d s  of  any s p e c i e s  t h a t ,  i n  t h e  aggrega te ,  does no t  exceed 

t h e  number s p e c i f i e d  a s  a bag l i m i t  i n  Schedule A f o r  t h a t  

s p e c i e s  i n  t h e  province o r  a r e a  having t h e  h i g h e s t  bag l i m i t  

of t h o s e  provinces  o r  a r e a s  i n  which t h e  person hunts .  

9. No person s h a l l  hunt migra tory  game b i r d s  i n  any 

day a f t e r  he  has k i l l e d  t h e  number of  b i r d s  he  i s  permi t ted  

t o  k i l l  under s e c t i o n  7 o r  8. 

SCHEDULE B 

Permit  Fees 

Type of Permit  Annual Fee! 

............. 1. Migratory Game Bi rd  Hunting permit .  $2 .00  

2 .  S c i e n t i f i c  K i l l i n g  Permit  ....................... f r e e  

3 .  S c i e n t i f i c  Banding Permit  ....................... f r e e  

4. S c i e n t i f i c  Capture  Permit .  ...................... f r e e  



5. A v i c u l t u r a l  P e r m i t . . .  ........................... free 

6. D a m a g e - K i l l  P e r m i t  ............................ free 

7'. A i r p o r t - K i l l  P e r m i t .  ............................ free 

............................. 8. T a x i d e r m i s t  P e r m i t .  $10.00 

9. E i d e r d o w n  P e r m i t .  ............................... free 

10.  Special P e r m i t . .  ............................... free 

......................... 11. C a p  T o u r m e n t e  p e r m i t . ,  $30.00 
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