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Quantification of the relationship between Mallard nest initiation
a n d  t e m p e r a t u r e

In tro d u ctio n

T em p era tu re  p lay s an  im p o rtan t ro le in 
determ ining the  a rrival o f  w aterfow l and  the 
b e g in n in g  o f  n e s tin g  on  th e  C a n a d ia n  
Prairies. Sow ls (1955) suggested th a t below  
n o rm al spring tem p era tu res delay  th e  begin­
n ing o f  th e  nesting  season  as long as 2 
w eeks. C o r ro b o ra t io n  o f  th is  c la im  fo r 
M alla rd  A n a s p la tyrh yn ch o s  is found  for 
so u th -eas te rn  S ask a tch ew an  (S to u d t 1971), 
so u thern  A lb e rta  (K eith  1961) an d  central 
A lb erta  (Sm ith  1971). T his re la tionsh ip  is 
also  applicable in o th er early  nesting  species, 
fo r exam ple, P in tail A n a s a cu ta  {op. cit., 
Y ocom  1950) as well as C a n a d a  G eese 
B ra n ta  canadensis  (N ay lo r & H u n t 1954; 
Y o c o m  & H a n s o n  1 9 6 0 ) . R a p id  a n d  
p ro longed  red u ctio n  o f  tem p era tu re  has a 
negative effect on  ovulation , on  th e  num ber 
o f  n e s t  in it ia t io n  fa c ilitie s  th e  u se  o f  a 
p ro d u c tio n  (D an e  1966; D an e  &  P earson
1971).

T his is a  p re lim inary  investigation  in to  the  
re la tionsh ip  betw een peak  nest in itiation  of 
M alla rd  and  w eather. A lthough  th e  quality  
and  q u an tity  o f  nesting  effort d a ta  w as no t 
sufficient to  perm it a  pow erful sta tistica l test, 
th e  analysis allow s us to  reach  som e ten ­
ta tive  conclusions. T h e  quan tifica tion  o f  the  
re la tionsh ip  betw een w eather an d  th e  tim ing 
o f  n e s t  in it ia t io n  fa c ili ta te s  th e  use  o f  a 
po ten tial w eather co m ponen t in w aterfow l 
p ro d u c tio n  m odels such  as those  o f  W alters 
e t al. (1974), A n d erso n  (1975) a n d  B row n et 
al. (1976).

M ethods

D a ta  on  M alla rd  nest in itiations on  4 study  
a reas w ere ob ta in ed  from  annual p rogress 
rep o rts  o r th e  lite ra tu re . W e determ ined  a 
peak  fo r nest in itiation , defined a s  the  week 
w ithin w hich th e  m axim um  nu m b er o f  nest 
s ta rts  occu rred . In  general, th e  d istribu tions 
o f  nest in itiations w ere no t flat an d  a peak  
cou ld  be  determ ined, a lthough  w ith only 
w eekly d a ta  availab le  it w as difficult to  define 
confidently . T here  is therefore  som e e rro r o f 
m easu rem en t in the  independent variable.

W e have assum ed  th a t  th e  observed  peaks 
reflect the  tru e  nesting  effort a lth o u g h  we ad ­

m it th a t a  differential p red a tio n  ra te  b iased  to  
th e  early  period  o f nesting  cou ld  occur. 
F u rth e r, w e have assum ed  th a t the  age d is­
tribu tions am ong  a rea s w ere equal fo r all 
a reas and fo r all years. T he w eek o f peak  
nest in itiation  w as de term ined  for 2 y ears  for 
D elta , 1949 and 1950, (Sow ls 1955); fo r 4 
y ears fo r R o seneath , 1952 to  1955, and 
K indersley , 1956 to  1959 (D zu b in  & G ollop
1972) and  10 y ears fo r R edvers from  1953 
to  1961 and  1963 (S to u d t 1954 to  1961 in­
clusive, and  1963). T he s ta tistic  used  for 
peak  nest in itiation  w as the  n u m b er o f  days 
after A pril 1st to  th e  m id p o in t o f  th e  week o f 
peak  nest in itiation.

A pril tem p era tu res w ere ob tained  from  
daily  w eather bulletins and  w eekly w eather 
su m m a rie s  (A tm o sp h e r ic  E n v iro n m e n t 
B ranch , D ep t, o f  E nv ironm en t, O ttaw a) for 
w eather s ta tio n s n ea re st the  respective  study 
a rea  (T able  1). T he d a te  o f  p eak  nest s ta rts  
w as  th e n  re la te d  to  a v e ra g e  m in im u m  
tem p era tu res  fo r several tim e periods by 
m eans o f  a  sim ple linear regression .

T he form  o f  th e  equation  w as:

N  =  B q +  B jT  +  B 2K  +  B 3R  +  B4D

w here: N  =  th e  n u m b er o f  d ay s after 1 April 
w hen peak  nest in itiation  occurred .

T  =  average daily  m inim um  tem pera tu re  
fo r designated  period,

K  =  dum m y variab le  fo r K indersley  study 
area ,

R  =  dum m y  variab le  fo r R o sen eath  study 
area , and

D  =  dum m y  variab le  for D e lta  study  area.

T h e  dum m y  variab les w ere used to  detect 
differences in th e  m ean  tim e o f  nest initiation 
a t the  v arious study  a reas th a t  w ere no t due 
to  differences in tem p era tu re , bu t w hich 
m ight result from  different techniques used 
by  th e  different researchers, from  differences 
in o th er clim atic o r env ironm ental variables, 
o r  from  regional va ria tio n  in  the  M alla rd  
m ating  system  (B a tt 1976).

Results and discussion

In  equations 1 -3  (T ab le  2) a  1 degree 
d e c r e a s e  in  a v e ra g e  m im im u m  d a ily
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tem p era tu re  is a sso c ia ted  w ith a  delay  o f  1 • 1 th e  b reeding g ro u n d s cou ld  influence certain
to  1 - 3 d ay s in th e  tim e o f  peak  nest initiation, activities o f  early  arrivals. T he d a ta  suggest
T his re la tionsh ip  betw een tem p era tu re  and  th a t average  m inim um  daily  tem p era tu re  in
tim e o f  peak  nest in itiation  holds fo r each  o f  April m ay  be the  best single d im ension o f
the  4 study  areas. tem p era tu re  to  explain the  tim ing o f  nesting.

O f  th e  m an y  dim ensions o f w eather. It a cco u n ted  fo r 60%  o f  the  v a ria tion  in the
tem p era tu re  ap p ears  as the  d o m inan t fac to r tim es o f  nest in itiation  in th e  p rairie  and
e ffe c tin g  th e  n o r th w a r d  m o v e m e n t  o f  p a rk lan d  area . T his is n o t to  say  th a t a  m ore
M a lla rd  a n d  P in ta il (S ow ls 1955) a n d  s o p h is t i c a te d  a n a ly s is  in v o lv in g  m o re
C a n a d a  G o o se  (L incoln  1950). T herefore, it w e a t h e r  v a r i a b l e s  w o u ld  n o t  b e  a n
is n o t surprising  th a t early  tem p era tu res on  im provem ent.

Table 1. Location of study areas and weather stations by north latitude and longitude, by province and 
by gross habitat type.

N a m e  Study area Weather station

Parkland habitat 
Manitoba 

Delta 
Neepawa 
Roseneath 
Rivers

50°11' 

50°08'

98° 19' 

99°51'
50° 13' 

50°02'

99°29' 

100°14'

Saskatchewan
Redvers
Estevan

49034- 107°41'
49°08' 102°59'

Grassland habitat 
Saskatchewan 

Kindersley 51°19' 109°25' 51°27' 109° 10'

Table 2. Estimates of the correlation between nest initiation and temperature.

Equation I (Temperature variable defined as average minimum daily temperature (°F) from April 
11-30).

N  =  66-4— 1-18* temperature— 9-8* Kindersley 

(t =  3-94) (t =  2-99)

R 2 =  0-511

Equation II (Variable defined as average minimum daily temperature (°F) from April 16-30).

N  =  64-9— 1-09* temperature— 10-6* Kindersley 

(t =  4-36) (t =  3-39)

R 2 =  0-569

Equation III (Temperature variable defined as average minimum daily temperature (°F) from April 
21-25).

N  =  72-9— 1-33* temperature— 12-1 Kindersley 

(t =  4-16) (t =  3-68)

R 2 =  0-543

* Significant at the 9 9 %  level.
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K eith  (1961) h a d  ju stification  fo r doubting 
the  high co rre la tion  he ob ta in ed  betw een 
heat sum s an d  50%  nest in itiation  tim es 
because  he b ased  his analysis on  aggregate 
d a ta  for 8 species, each  hav ing  a  different 
nesting  ch rono logy  (W eller 1964).

O u r analysis suggests th a t th e  tim ing o f 
nest in itiation  did n o t differ on  th e  average 
am o n g  D e lta , R e d v e rs , a n d  R o se n e a th . 
H ow ever, even after allow ing fo r differences 
in tem p era tu re ; peak  n est in itiation  w as 11 
d ay s earlier a t K indersley . K indersley , like 
G em , A lberta , 170 km  W SW  (K eith  1961) is 
o c c u p ie d  b y  M a lla rd s  a n d  P in ta ils  a p ­
prox im ately  7 days in advance  o f  th e  eastern  
p ra irie  a reas (Sow ls 1955). In  these  species 
a rrivals from  the  Pacific  and  w estern  C en tra l 
flyw ays are  m o st likely first in  extrem e 
w estern  S ask a tch ew an  and  so u th ern  A lb erta  
(L ensink 1964; Bellrose 1976) w ith sub­
s e q u e n t  r e c r u i tm e n t  f ro m  th e  e a s te r n  
prairies. T hus, th e  m ajo r difference betw een 
K indersley  and  the  o th er th ree  a rea s is the 
early  a rrival o f  M alla rd  from  the southw est, 
w ith  la te r  s to c k in g  fro m  th e  so u th e a s t  
(G ollop  1965). A  difference o f  as m u ch  as 2 
d ay s m ay  have  resu lted  from  th e  different 
m ethods used  to  age b ro o d s an d  b ack  date 
nests in th e  different study  areas.

S ince the  analysis w as based  o n  studies 
co n d u cted  betw een 1949 and  1963, there  
rem ain s the  question  o f  w hether significant 
changes have  since tak en  place in the  nesting 
ch rono logy  o f  the  M alla rd  due to  the  in ­
c reased  im p ac t o f  agricu ltu re  (M ilonski 
1958: K ie l e t a l. 1972). A lso , c e r ta in  
p red a to r p o p u latio n s have  greatly  increased  
(Jo h n so n  & S argean t 1977). A n  additional 
series o f  variab les th a t  m ay  influence nest 
in itiation  are  th e  availability  o f  food  fo r the 
m ain tenance  and  egg p ro d u c tio n  o f  early  
nesters (see P errin s 1970) and  m icroclim atic  
p a ram ete rs  such as so lar rad ia tio n , w ind and

hum idity  (P o rte r & G ates 1969).
T he existence o f  a  stab le  rela tionsh ip  

betw een m ean  m inim um  A pril tem p era tu re  
a n d  n e s t in it ia tio n  tim in g  m ea n s  th a t  
tem p era tu re  can  be used  as an  index to  the 
lateness o r earliness o f  nesting  and , possibly, 
as a  p ro x y  variab le  in sim ulation  o r o ther 
m o d els  a im ed  at p re d ic tin g  p ro d u c tio n . 
F u rth e r analysis based  on a m ore com plete 
d e sc rip tio n  o f  n e s tin g  e ffo rt (i.e ., d a ily  
nesting  effort da ta ) w ould be necessary  to 
co n firm  th e  n a tu re  o f  th e  re la tio n sh ip  
betw een nesting effort and  tem p era tu re . T he 
im p o rtan t question  rem ain ing  w ould  then  be 
w hether o r n o t earliness o r lateness o f 
nesting affects p roduction .
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S um m ary

An inverse relationship (r =  -0 -7 8 )  between the 
time of peak nest initiation o f Mallard Anas 
p la ty rh yn ch o s  and m ean m inim um  daily  
temperature was apparent for the years 1949 to 
1963 at four locations within the prairie and 
parkland region of Canada. The quantification of 
this relationship can provide an index to the 
timing of nest initiation and could perhaps be used 
as a component of simulation or other models of 
waterfowl production.
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