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W ild dabbling  duck  fem ales a re  know n to 
b reed  as yearlings (Sow ls 1955), bu t their 
co n trib u tio n  to  annual recru itm en t in com 
p ariso n  to  older b reeders (adu lts) is poorly  
u n d e rsto o d  fo r m o st species including the 
M alla rd  A n a s p la tyrh yn ch o s . D z u b in  (1969) 
postu la ted  th a t  adu lt M alla rd  fem ales m ay  
com e in to  b reeding cond ition  first and  o c 
cupy  the  best h ab ita t, fo rcing  yearlings into 
less su itab le  a reas th ereb y  co n tribu ting  to  
lo w er p ro d u c tiv i ty  a m o n g  th e  y e a rlin g  
co h o rt, i t  h as also  been suggested  by  Sm ith
(1969) th a t  yearling  M a lla rd  m ay  be less 
p ro n e  to  b reed  th a n  adu lts under d rough t 
conditions.

T h e  p resen t p ap er considers w hether cer
ta in  v a r ia b le s  p o te n tia lly  im p o r ta n t  to  
recru itm en t in M alla rd  a re  influenced by  age.

S tu d y  a rea

R esearch  w as co n d u cted  in th a t  po rtio n  o f  
eas te rn  an d  so u th  cen tra l N o rth  D a k o ta  
show n in F igu re  1, a  p a r t o f  th e  g laciated  
prairie  region o f  N o rth  A m erica. T he clim ate 
is m ark ed  by  wide va ria tio n  in annual 
tem p era tu re  and  m ean  annual p recip ita tion

ranges from  4 1 -4 8  cm  (Jensen  1972). T he 
D rift P ra irie  o f easte rn  N o rth  D a k o ta , a  pa rt 
o f  the  C en tra l L ow land, typ ica lly  is gently 
rolling g round  m oraine dra ined  by several in 
te rm itten t and  perm an en t w ater courses. T he 
M issouri C o teau , w hich lies at th e  eastern  
edge o f  th e  G re a t P lains, is ch arac te rized  by 
a  kno b  and  kettle to p o g rap h y  w ith lim ited 
n a tu ra l d ra inage  and  n um erous w etland 
basins. D etailed  descrip tions o f th e  w etland  
types o ccurring  in th is R eg ion  are p resen ted  
b y  S tew art an d  K a n tru d  (1971). C ultivated  
c ro p s w ith g rasslan d  o ccu r p rim arily  in co r
rid o rs along w ater co u rses in the  D rift 
P ra irie  an d  in steeply  ro lling  a reas o f  the 
M issouri C o teau . M alla rd  nest a t varying 
densities th ro u g h o u t the  D rift P ra irie  and 
M issouri C o teau ; th e  h ighest num bers a re  in 
localities w here w etlands a re  num erous and 
land  use is least intensive. T he s tu d y  a rea  is 
p r in c ip a l ly  in  p r iv a te  o w n e r s h ip ,  b u t  
n um erous tra c ts  con ta in ing  w etlands are 
ow ned  and  m an ag ed  fo r w aterfow l p ro d u c 
tion  by the  U S F ish  and  W ildlife Service.

M ethods

M allard  fem ales w ere c ap tu red  at nest sites
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Figure 1. Map of N orth Dakota with the study area boundaries indicated by dashed lines.
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and  m arked  du ring  1968 -1 9 7 1  as described 
b y  D o ty  & L e e  ( 1 9 7 4 )  a n d  d u r in g  
1 9 7 5 -1 9 7 6  by th e  senior au th o r using the  
c ap tu re  techn iques described  by  Shaiffer & 
K rap u  (1978). A ge o f  wild fem ales cap tu red  
during  1975—1976 w as determ ined by a 
technique  developed by K rap u  et al. (1979). 
E ach  w as m ark ed  w ith a serially  num bered  
n a sa l sa d d le  o f  th e  d e s ig n  d e sc rib e d  by  
D o ty  & G reen w o o d  (1974).

N est in itiation  da tes w ere estim ated  by 
b ack -d a tin g  c lu tches to  o nse t o f egg laying 
by field candling  (W eller 1956). N est initia
tion  da tes and  c lu tch  sizes o f m ark ed  fem ales 
w ere m o n ito red  fo r 2 - 7  years.

T h e  age o f  co llected  fem ales w as deter
m ined during  1 9 7 4 -1 9 7 6  using the  technique 
described  by K ra p u  et al. (1979). T h ey  w ere 
considered  to  exhibit follicular developm ent 
w hen th e  ov ary  w as en larged  (>  3-0 g) b u t 
ov u lation  had  no t occurred , and in the  laying 
ph ase  w hen one o r m ore  follicles had  ru p 
tu red  and a t least one enlarged follicle 
rem ained  to  be ovu lated  o r  an  egg w as p re 
sen t in the  ov iduct.

P hysical cond ition  w as evaluated  from  
bod y  weight, m easu red  on a P ennsy lvan ia  
scale  to  the  nearest g ram  (g), and  lipid con
ten t, determ ined  by the  Soxhlet ex traction  
process (H orw itz  1975).

Results

N est in itia tion  pa tte rn s

C lu tches w ere in itiated  from  4 A pril to  17 
Ju ly , w ith a  m edian  da te  fo r 265 nests o f  3 
M ay. T w en ty -fou r per cen t o f  the  adu lts in
itiated  laying before  20 A pril (m edian da te  
28 A pril for 45 nests) w hereas all nests o f  
know n  yearlings w ere in itiated  after th a t da te  
(m edian  5 M ay  for 10 nests).

N est in itiation  da tes fo r 21 individually 
m ark ed  fem ales reco rd ed  in 2 o r  m ore  years 
are show n in T ab le  1. A nalysis o f  variance  
in d ic a te d  th e  d a te  o f  n e s t  in it ia tio n  is 
significantly  different betw een y ears (F  =  
2-71, 6 D F , P  <  0-05). A  substan tia l p a r t o f  
th is  effect c a n  be  a tt r ib u te d  to  a n n u a l 
v aria tions in w eath e r during  A pril (F igu re  2). 
O n se t o f  nesting  w as earliest du ring  1971 
and  1976 w hen  snow  cover w as absen t 
th ro u g h o u t A pril and  tem p era tu res  h ad  
clim bed above 10°C during  the  first week. 
N esting  w as delayed  when snow  cover w as 
p resen t early  in A pril 1 and  the  m axim um  
daily  tem p era tu re  rose only slightly above 
0°C  in m id-A pril. N est in itiation  da tes o f  the 
six m ark ed  ad u lt fem ales fo r w hich d a ta  
w ere available in 1975 an d  1976 (T able 1) 
u n d e r s c o r e s  th e  p r o n o u n c e d  e ffe c t o f

Table 1. Nesting chronology and clutch size (in parentheses) of marked Mallard females during a 7-year 
period in eastern North Dakota. Females were 1+ years old during first year.

Estimated day from 14 April first egg laid
(and clutch size)

Female no. 1968 1969 1970 1971 1972 1975 1976

1 18(11) 7(11) 9(11)
2 19(11) 13(8) 14(11)
3 31(9) 17(10) 24(9) 10( 11)
4 47(9) 16(8) 25(9) 10( 10) 18(10) 20( 11) 5(11)
5 6( 11) 12( 11) 5(11) 10( 11)
6 6( 11) 14(9) 2( 12) 6( 11) 17(10) 5(11)
7 8( 11) 13(14)* 27(9) 26(11)
8 8( 10) 32(10) 19(10)
9 9(8) 10( 11)
10 15(10) 27(9) 19(10)
11 36(11) 14(11) 32(9)
12 37(10) 28(14)» 17(8) 17(10)
13 61(8) 9(10) 1( 10) 20(9)
14 22( 10) 18(9) 12( 10)
15 26(10) 28(9) 17(10) 20( 11)
16 27(9) 17(10)
17 9(10) 6( 11) 17(9)
18 13(12) 4(11)
19 15(11) 6(13)
20 24(10) 5(11)
21 25(10) 4(12)

* Probable multiple clutch.
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Figure 2. The relationship of daily maximum and minimum temperatures and depth of snow cover at 
Jamestown, North Dakota, during April to timing of laying by Mallard females. Climatological 
statistics are from the US Department of Commerce (1969-1972, 1975-1976).

w eather. T he m ean da te  averaged  14 days 
earlier in 1976 (19  A pril). T h e  re la tionsh ip  o f 
tem p era tu re  to  onset o f  nesting  m ay  be 
caused , in p a rt, by  th e  effect on  access to  
food  resources. In v erteb ra tes  from  shallow  
p rairie  w etland  basins fo rm  a m ajo r p a r t o f  
the  d iet o f  fem ale M alla rd  du ring  the  laying 
period  (S w anson  et al. 1979). A nalysis o f  
variance  o f  d a ta  on  nest in itiation  by  m ark ed  
fem ales during  th e  entire  study  period  did 
no t ind icate  significant individual differences 
(F  =  1-22, 20 D F , P  >  0-1).

N esting activity

E x am in atio n  o f  th e  rep roductive  trac ts  o f  57 
know n-age fem ale (17  yearlings, 4 0  adults) 
collected  during  1 9 7 4 -1 9 7 6  ind icated  th a t 
m ost m ated  fem ales m ade a t least one 
nesting  a ttem pt. T h o se  show ing lack  o f  folli
cle developm ent generally  w ere tak e n  before 
20 April. A du lts did exhibit a  h igher frequen
cy  (80% ) o f ov arian  follicle developm ent 
and  laying activ ity  th a n  yearlings (67% ). 
T w en ty -tw o  per cen t o f  th e  yearlings w ere in 
the  laying ph ase  w hen co llected  w hereas 
50%  o f  th e  ad u lts h ad  ovulated . H ow ever,

these  differences w ere no t significant P  >  
0 - 10, chi-square).

Fem ale condition

T he physical condition  o f  M alla rd  during  the 
b re ed in g  p e r io d  v a r ie d  w ith  ag e. M ean  
w e ig h ts  o f  105 a d u lt  a n d  44  y e a r lin g s  
sam pled  during  the  b reed ing  seasons were 
1 ,121-2  ±  121-5 g an d  1 ,070-2 ±  121-3 g 
respectively (M ean  ±  SD ). In  A pril, adu lts 
averaged  60 g heavier th an  d id  yearlings; the 
o lder b irds m ain tained  a  h igher average body  
w eight during M ay  and  Ju n e  (T ab le  2).

L ip id  c o n te n t  in  c a rc a s s e s  o f  ad u lts  
averaged  24%  higher th a n  am o n g  yearlings 
(72 -4  ±  4 4 -2  g vs. 5 5 -0  ±  39 -7  g). M ean 
lipid levels o f  adu lts exceeded those  o f  the 
yearling  co h o rt th ro u g h o u t th e  breeding 
season  (T able  2). L ip id  reserves o f  b o th  age 
co h o rts  fell sh a rp ly  from  A pril to  M ay  
during  the  peak o f  nesting  activity . The 
difference in  lip id  content between age 
gro u p s rem ained  consisten t du ring  M ay  and 
Ju n e  w hen m ost fem ales h a d  m ade one or 
m ore  nesting  a ttem pts.
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T able 2. Body weights and lipid reserves (mean and S.D.) of yearling and adult Mallard females at monthly 
intervals during the nesting season (1974-1976). Sample sizes are shown in parentheses.

Age of female April May June

Body weight (g)
Yearling 1,137 ±  106-9(21) 1,028 ± 96-5(20) 889 ± 13-6(3)
Adult 1,197 ± 104-9(41) 1,079 ± 104-5(60) 1,012+ 134-1(4)

Total Lipids (g)
Yearling 81 - 8 ± 36-6(8) 39-5 ± 16-3(5) 9 -6 ± 8-3(3)
Adult 105-9 ±34-3(19) 49-4±  29-8(19) 22-2±  21-9(4)

Clutch size

Initial com pleted  clu tches laid  by  yearlings 
(7 nests) and  adu lts (46  nests) averaged  9-3 
±  1-7 eggs and 10-3 ±  1-1 eggs, respective
ly. T h is difference w as significant (P  <  0-05). 
T h e  yearlings ten d ed  to  initiate nesting later 
th an  did adults. E x am in atio n  o f  reproductive  
tra c ts  suggested  th a t  m o st hens in itiate their 
f irs t n e s tin g  a tte m p t by  m id -M ay  and  
c lu tches laid a fte r th a t d a te  w ere m ostly  
renests. C lu tch  size did no t increase  con
sisten tly  w ith age beyond  the yearling  age 
c lass (T able  1). H ow ever, fem ale no. 4, 
du ring  7 years, la id  clu tches o f 9, 8, 9, 10, 
10, 11, an d  11 eggs. R epeatab ility  in c lu tch  
size am ong  certa in  fem ales w as high (nos. 1, 
5, and  8 ; T ab le  1). W ea th er p a tte rn s th a t in 
fluenced tim ing o f  the  o n se t o f  nesting  can  
m arked ly  affect c lu tch  sizes. F o r  exam ple, 
during  1975 w hen  tem p era tu res  w ere u n 
usually  low  durin g  A pril (F igu re  2), initial 
c lu tch  sizes o f  6 adu lt m ark ed  fem ales 
averaged  10-7 ±  0-8  eggs, w hereas in 1976, 
w ith m ore fav o u rab le  tem p era tu res and 
earlier d a te s  o f nest initiation , c lu tch  size 
averaged  11-5 ±  0-8  eggs (T able 1).

D iscussion

N est in itiation  b y  yearlings tends to  lag 
behind the  adu lt cohort. T his agreed w ith  in
d irec t evidence in  N ew  E ngland  o f  C ou lte r 
and  M iller (1968). E arlier nesting  b y  adu lts 
has been rep o rted  previously  by D an e  (1965) 
fo r B lue-w inged T ea l A n a s discors, G rice  & 
R ogers (1965) fo r W ood  D u ck s A ix  sponsa, 
T rau g e r (1971) fo r L esser S caup  A yth ya  
affin is, and  Jo h n so n  (1978) fo r R edhead  
A y th ya  am ericana . S p u rr &  M ilne (1976) 
rep o rted  th a t  y o u n g  (2- an d  3-year old) 
C o m m o n  E id e r  S o m a te r ia  m o l is s im a  
fem ales ten d ed  to  lay  late  in the  season. All 
th is ten d s to  su p p o rt the  hypothesis o f 
D z u b in  (1 9 6 9 )  t h a t  a d u l t s  c o m e  in to

breeding co nd ition  first and  select the  m ost 
su itab le  h ab ita t. B ecause o f  low densities o f 
M a lla rd  p a ir s  o n  th e  s tu d y  a re a  an d  
th ro u g h o u t eas te rn  N o rth  D a k o ta  (S tew ard  
and K an tru d  1975), it is u n certa in  if signifi
c a n t  c o m p e tit io n  ex is te d  fo r  re so u rc e s  
n e c e s sa ry  fo r  b re ed in g . H o w ev e r, p a s t  
experience and  hom ing w ould nevertheless 
fav o u r the  adu lt co h o rt, less so during  years 
o f  favourab le  w ater conditions.

B ecause o f  reduced  nu trien t reserves, and 
less experience in loca ting  and  exploiting 
food  reso u rces, yearling  fem ales p resum ab ly  
are  less p rone  to  renest. O u r findings suggest 
th a t breeding in tensity  (i.e. the  p ro p o rtio n  o f  
fem ales actively  nesting) m ay  be higher 
am ong the  ad u lt co h o rt. B a tt (1976) found  
th a t w here fo o d  is fed  a d  lib itum  in the 
absence  o f  com petition , yearling M alla rd  
fem ales are cap ab le  o f  a  sim ilar reproductive  
effort as ad u lts a lthough  w eighing less a t the 
o n se t o f  breeding. U n d er field conditions, 
how ever, few er eggs typ ica lly  a re  laid  by 
yearlings because  they  are less efficient a t 
fo raging fo r the  nu trien ts requ ired  fo r egg 
fo rm ation . K ra p u  (1979) rep o rted  th a t the 
nu m b er o f  eggs p ro d u ced  by cap tive  M allard  
fem ales w as d irectly  re la ted  to  the  quality  
and  q u an tity  o f  food  availab le  during  the  
laying period.

O u r studies suggest th a t m ost yearlings 
nested  a t least once during  each  y ear in 
N o rth  D ak o ta . H ow ever, th is m ay  reflect the 
favourab le  h a b ita t conditions existing during  
th a t period. D em entiev  and  G ladkov  (1952) 
s ta te  th a t som e yearling  M alla rd  do no t 
b reed  in th e  Soviet U n ion  bu t ra th e r w ander 
th ro u g h  so u th e rn  p a rts  o f  th e  range. N o n 
b reeding in N o rth  A m erica  p resum ab ly  is 
m ore  prevalen t am ong  yearlings th a n  adults 
under co nd itions w here food  is scarce . A 
m ore definite in te rp re ta tio n  o f the  effect o f  
age o n  M alla rd  recru itm en t can  be achieved 
th ro u g h  long term  studies th a t  actually  
m easure  the  num ber o f  offspring reared  to  
flight stage by fem ales o f  know n age, a 
difficult b u t im p o rtan t re sea rch  need.
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S um m ary

Several variables potentially important to recruit
ment in Mallard Anas platyrhynchos populations

were com pared  in N o rth  D a k o ta  during 
1968-1976. Median date of nest initiation by 
adults was 7 days earlier than for yearlings. 
Temperature and snow cover during April varied 
widely and caused significant annual variation the 
onset of laying.

Weights of adults and yearlings averaged 
1,121 g and 1,070 g, respectively, during the 
breeding season, and carcass lipid content 72 g 
and 55 g. Age-related differences in body weight 
and lipid content were maintained throughout the 
nesting season. Initial clutches of adults averaged 
1-0 egg larger. Recruitment among the yearling 
cohort is more susceptible to deterioration of 
habit or to intraspecific competition because of 
less experience in securing the dietary needs for 
reproduction.
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