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In tro d u ctio n

D uck  species th a t  nest in tem p era te  regions 
are single-brooded; how ever, individual 
fem ales o f  m an y  species m ay  lay  rep lacem ent 
c lu tches (renests) follow ing an  unsuccessfu l 
a ttem p t a t rep ro d u c tio n  (L ack  1947; Sowls 
1949). M uch  o f  the  p resen t know ledge of 
renesting  has been  derived from  experim ental 
studies o f  surface-feeding ducks: Sow ls’ 
(1955) p ioneering  studies o f five species o f 
th e  genus A n a s, G a te s ’ (1962) studies o f the  
G adw all A . streperà , S tro h m ey er’s (1967) 
studies o f  the  B lue-w inged T eal A . discors, 
and  C o u lte r a n d  M iller’s (1968) studies o f 
B lack D u ck s A . rubripes and  M alla rd  A . 
pla tyrhynchos.

C o m p a ra tiv e ly  little  is k n o w n  o f  th e  
renesting  h ab its o f  diving ducks. R enesting 
h a s  b e e n  c o n f irm e d  fo r  th e  C o m m o n  
P o c h a rd  A y th ya  fe r in a  (C ra m p  & Sim m ons
1977), th e  R ing-necked  D u ck  A . collaris 

(M endall 1958; H u n t &  A nd erso n  1966; 
C o u lte r & M iller 1968), th e  C a n v asb ack  A . 
valisineria  (W eller & W ard  1959; Bellrose
1 9 7 6 ) , th e  G r e a t e r  S c a u p  A . m a r ila  
(B engston  1972), th e  L esser S caup  A . affinis 
(H u n t &  A n d erso n  1966), and  th e  T ufted  
D uck  A. fu lig u la  (C ra m p  & Sim m ons 1977). 
F o r p ractica lly  all o f  these  species th e  confir
m a t io n  o f  r e n e s t in g  is  b a s e d  o n  few  
observations.

R enesting  h as no t prev iously  been co n 
firm ed fo r th e  R ed h ead  A . am ericana . L ow  
(1945) in Io w a  and  L okem oen  (1966) in 
M o n ta n a  bo th  assum ed  th a t renesting  o c 
cu rred  in their s tu d y  popu lations, b u t W eller 
(1959) found  no  ind ica tion  o f renesting  in 
M an ito b a  and  U ta h  populations.

S tu d y  a rea

T h e  study  a rea  w as loca ted  in the  so u th 
w estern  ex trem ity  o f  th e  P rov ince  o f  Q uébec, 
C a n ad a , on  the  m arsh es o f  L ake  St. F ran c is , 
a  w idening o f  th e  St L aw rence  R iver. The 
a rea  consisted  o f  several sedge m eadow  
islands (to ta l a rea  =  105 ha) th a t w ere heavi
ly utilized fo r nesting  by  an  iso lated  p o pu la
tion  o f R edheads. P h y sica l and  vegetative 
c h arac te ris tics  o f  the a rea  a re  described in 
A uclair et al. (1973), T h o m p so n  (1974), and 
A lliston  (1979).

M ethods

E cological studies o f  th e  L ake  S t F ran c is  
R e d h e a d  p o p u la t io n  w e re  c o n d u c te d  
betw een 1969 and  1972 and  have been 
r e p o r te d  in  A l l is to n  (1 9 7 9 ) .  T h e  w o rk  
presen ted  in th is p ap er is based  prim arily  on 
experim ental studies in 1972.

N ests w ere found  by  flushing fem ales from  
n e s t c o v e r  e ith e r by  th e  in v e s tig a to rs  
zigzagging slow ing along a tran sec t while 
beating  the  vegetation  w ith 5-m b am b o o  
poles, o r  by  dragging a rope  (w ith cans a t
tached) over the  vegetation . T he stage o f  in
cu b atio n  cou ld  be estim ated  to  w ithin tw o  to  
th ree  d ay s using  a  field cand ler described by 
W eller (1956). C lu tch  size (one egg is laid 
per d ay — A lliston  1979) w as also a  useful 
indication . T h e  ‘nest in itiation  d a te ’, defined 
as the  da te  on w hich the  first egg o f the  
c lu tch  w as laid, w as estim ated  by  b ack 
dating . A ttem p ts w ere m ade  to  identify cases 
o f  in traspecific  egg parasitism  using size, 
shape, co lou r, and  stage o f  incubation  of 
eggs as c rite ria  (W eller 1959). N est loca tions 
w e re  s k e tc h e d  a n d  p lo t t e d  o n  a e r ia l  
ph o to g rap h s .

In  1972, fem ales w ere cap tu red  on their 
nests using au to m atica lly  activated  trap s  
(W eller 1957) an d  banded . N u m b ered  nasal 
saddles (Sugden  & P o s to n  1968; R . D . T it
m an, pers, com .) w ere applied w hen possible. 
M y p re v io u s  use  o f  n a sa l sa d d le s  h a d  
resu lted  in a  substan tia l num ber o f  fem ales 
w ho h ad  lo st their m ark e rs  and w hose nares 
h ad  been g rea tly  enlarged. W hen  such  birds 
w ere en co u n tered  their w ings w ere spray- 
pa in ted  using  different co m binations o f  red 
and  green. A fter band ing  an d  m arking, 
experim ental fem ales w ere released and  their 
c lu tc h e s  re m o v e d . R e n e s ts  w ere  fo u n d  
during  reg u la r nest searches (A lliston 1979) 
o r  by  intensive searches in a reas w here 
experim ental fem ales h a d  been observed 
re p e a te d ly . E x p e rim e n ta l fem ales w ith  
b ro o d s w ere identified during  regu lar b ro o d  
surveys (A lliston  1979).

Sup p lem en tary  in fo rm ation  w as ob tained  
f r o m  o b s e r v a t i o n s  o b t a i n e d  d u r in g  
1969—1971 o f m ark ed  fem ales know n to 
h a v e  d e se r te d  o r  lo s t  th e ir  c lu tc h es  o r 
b roods. In  add ition , know ledge o f  th e  nesting 
ch rono logy  o f indiv idual fem ales m ade it 
possible to  identify  their renests w hen their
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first nest w as n o t found. A ny  n est initiated 
four o r m ore  w eeks later th an  the  ‘no rm al’ 
d a te  fo r th a t fem ale w as considered  to  be  a 
renest.

Results

The s tu d y  p opu la tion

T h e  p opu lation  ecology o f  the  L ake  St F ra n 
cis R ed h ead s is fully described in A lliston 
(1979). T h is iso lated  popu lation  w as located  
5 0 0  k m  e a s t  o f  th e  n e a re s t  e s tab lish e d  
breeding p opu lation  and  1,800 km  eas t o f  
th e  norm al b reeding ran g e  o f  th e  species. 
T h e  study  p o p u latio n  consisted  o f  ab o u t 
134, 166 and 118 successfully  nesting  pa irs 
in 1970, 1971 and  1972. In  th e  last y ear 
nesting  began  ab o u t 1-5 w eeks la te r th an  
‘no rm al’, w ith a  sm aller average c lu tch  size 
(10-91 ±  s.d. 1-22 in 1972; 11-91 ±  1-22 in 
th e  ‘no rm al’ y ear o f  1970) fo r fem ales w ith 
p revious nesting experience. Inexperienced 
fem ales nested , on  the  average, 2-5 weeks 
la te r and  h ad  significantly sm aller clu tches 
th a n  experienced birds. P a ra sitic  egg laying, 
w hich has been extensively d o cum en ted  for 
th e  R ed h ead  (fo r su m m ary  see W eller 1959), 
w as infrequent. D uring  1972 on ly  43 o f  739 
R edhead  eggs (5 -8% ) w ere identified as 
having been laid parasitica lly . N est success 
w as spec tacu la rly  high. U sing th e  m ethod  o f  
M ay fie ld  (1 9 6 1 , 1975), e s tim a te d  n e s t 
success w as g rea ter th a n  90%  in  all years 
from  1969 th ro u g h  1972 (excluding clu tches 
rem oved  by  th e  investigators).

E xp erim en ta l nest destruction

F ro m  20 M ay  to  7 Ju n e  1972, 22  R edhead  
clu tches w ere experim entally  rem oved. E ight 
c lu tches, all con ta in ing  eight o r m ore  eggs, 
h ad  no t been incu b a ted  and  th e  o th ers  had  
all been incu b a ted  less th an  tw o  w eeks. C ir
cu m stan tia l evidence suggested  th a t m ost, if 
n o t all, o f  the  fem ales w ere still pa ired  a t the 
tim e o f  c lu tch  rem oval.

Sixteen o f  th e  22 experim ental fem ales 
(73% ) h ad  been cap tu red  while nesting in 
p rev ious years. T w o o thers nested  earlier 
th a n  any  know n inexperienced fem ales and 
w ere therefore  considered  to  be  experienced. 
T h u s a t least 18 (82% ) o f  the experim ental 
fem ales h ad  previous nesting  experience.

N ineteen o f  the  22 experim ental fem ales 
(86% ) w ere know n to  have renested . F o u r 
teen  renests w ere found  an d  five o ther 
experim ental fem ales w ere identified w ith

b ro o d s. O ne observed  on 15 Ju ly  w ith a  
flock o f  p re-m oult R ed h ead  d rak es, w as no t 
believed to  have renested . T h e  rem aining tw o 
fem ales w ere no t seen afte r their clutches 
w ere rem oved. Six o f  the  eight fem ales (75% ) 
w hose clu tches w ere rem oved  before in cu b a
tion  began  w ere know n to  renest. T h irteen  o f  
th e  14 fem ales (93% ) w hose nests w ere 
d estroyed  during  the first tw o  w eeks o f  in
cu b atio n  renested .

O ther renesting  observations

C asu a l o bservations ind icated  th a t som e 
R edhead  fem ales renested  a fte r losing their 
clu tches du ring  late  incu b a tio n  or even after 
losing their b roods. In  1970 a  m ark ed  fem ale 
renested  follow ing the  loss o f  her c lu tch  on 
14 Ju n e  after 20 days o f  incubation . A 
m ark ed  fem ale th a t lost her c lu tch  during  
h a tch ing  on 11 Ju n e  also  renested . In  1971 a 
m arked  fem ale left her nest w ith a  b ro o d  o f  
six on  11 June. She w as seen o n  13 Ju ly , and 
on several o ccasions during  the  next ten 
d ays, a tten d ed  by a d rake. T he fem ale m ay  
have lost her b ro o d  an d  then  renested , bu t 
th e  renest w as no t found.

F irst nests a n d  renests com pared

T h e  m ean  d istance betw een th e  first n est and 
the  renest sites o f  15 m ark ed  fem ales w as 
356  m  (range  43 to  1 ,300 m). F ou rteen  
renests were s ituated  an average  o f  62 m 
from  open w ater, co m p ared  w ith  92  m  fo r 
first nests o f th e  sam e birds (W ilcoxon 
m atched-pa irs tes t; T  =  23-5 , 0 -1 0  >  P  > 
0-05).

O rig inal as well as renest com pleted  clutch 
sizes w ere available for eight o f  the  14 
experim ental b irds w hose ren ests w ere found  
in 1972, and  w ere ob tained  fo r one m arked  
fem ale in 1970. M ean  c lu tch  size o f  first nests 
(1 0 -5 6  ±  1-42) w as non-significantly  larger 
th an  fo r renests (10 -33  ±  1-58) o f  th e  sam e 
fem ales (T ab le  1). I f  only those  fem ales 
k n o w n  to  h a v e  h a d  p r e v io u s  n e s t in g  
experience are considered , m ean  c lu tch  size 
in 1972 w as 10-91 ±  1-22 eggs (N  =  11) for 
first nests and  10-40 ±  1-35 (N  =  10) for 
renests. T h is sm all difference is again  no t 
significant.

The renesting  in terval

Sow ls (1949) has defined the  ‘renesting  in te r
val’ as ‘th e  tim e betw een the d estruction  o f
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T he possible dependence o f  renesting  in
terval (Y) up o n  stage o f  incubation  w hen the 
first nest w as d estroyed  (X ,)  and  da te  o f  nest 
destru c tio n  (X 2) w as assessed by m ultiple 
linear regression  analysis (Steele an d  T orrie
1960). R elevan t d a ta  a re  p resen ted  in T able
2. O nly  the  d a te  o f nest destruction  (X 2) w as 
significantly  re la ted  to  renesting  interval (F  
=  7-10; d.f. =  1, 14; P  =  0 -019). T he m odel 
th u s reduced  to  the  sim ple linear regression  
eq u atio n  Y =  8 -9 3 9  +  0 -3 8 7  X 2 (s2xy2 =  
16-36; X 2 m easu red  in d a y s  after 19 M ay). 

T h u s fem ales w hose n ests w ere destro y ed  late 
in th e  season  h ad  a longer renesting interval 
th an  those  w hose nests w ere destroyed  
earlier. T here  w as no  detectab le  re la tionsh ip  
betw een stage o f  in cubation  a t nest d e s tru c 
tion  and  renesting  in terval in this sam ple.

D iscussion

T he very  h igh nest success th a t prevailed in 
the  s tudy  a rea  (90 -5%  in 1972) v irtually  
assu red  th a t

1. nests fo u n d  w ere the  first nests con
stru c ted  by  these fem ales in th a t year.

Table 2. Renesting interval, stage of incubation at nest destruction, and date of nest destruction for 
seventeen marked Redhead females at Lake St Francis, 1970 and 1972.

Days incubation when 
nest destroyed

(x,r

Date of nest 
destruction 

(XjT

Initiation date 
of second nest

Renesting interval 
(days) (Y)

0 [91 24 Ma y 3 June 10
0 1 1 0] 27 M a y 12 June 16
0 [111 28 M a y 6 June 9
0 [ 10] 31 Ma y 12 June 12
0 [8] 6 June 27 June 21
1 5 June 28 June 23
3 30 Ma y 27 M a y 7
4 26 M a y 4 June* 9*
5 26 M a y 7 June 12
6 22 M a y 1 June 10
6 2 June 11 June 9
8 25 M a y 6 June 12
9 4 June 19 June* 15*
9 4 June 16 June 12
13 20 M a y 2 June 13
20§ 14 June§ 27 June§ 13 §
24§ 11 June§ 3 July*-§ 22*’§

Mean renesting interval =  13-2

* The number of eggs laid when clutches were removed are shown in parentheses, 
f Coded for analysis as number of days after 19 May.
* Estimated from observation of marked hen with newly-hatched brood.
§ 1970.

the  first nest and  th e  laying o f  the  first egg in 
the  second  n es t’. D uring  th is study  the 
renesting  in terval fo r 17 renests averaged 
13-2 +  4 -8  and ran g ed  from  7 to  23 days. In  
none o f  th e  five cases w here th e  first nests 
had  been te rm in ated  during  egg-laying w as 
there  co n tin u o u s laying betw een first nest and 
renest.

Table 1. Size of completed clutches in first nests 
and renests of nine marked Redhead females at 
Lake St Francis, 1970 and 1972.

First clutch Second clutch Difference 
( 1 st-2nd)

13 11 - 2
12 11 - 1
12* 11* - 1
10 11 + 1
10 9 - 1
10 8 - 2
10 8 - 2
9 12 + 3
9 12 + 3

Mean 10-56 10-33 - 0-22

Paired t =  0-469, P > 0-5 
*1970
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2. experim ental fem ales th a t  d id  a ttem p t 
to  renest w ere successful (nest success 
o f  th e  14 re n e s ts  b y  e x p e rim e n ta l 
fem ales in 1972 w as 100% ) and

3. renests and  b ro o d s th a t w ere identified 
w ere the  p ro d u c t o f the  first renesting 
a ttem p t by  experim ental fem ales.

A t least 86%  o f experim entally-rem oved 
c lu tches (all rem oved  before 7 June) w ere 
re p la ce d . A lth o u g h  th is  is th e  h ig h es t 
renesting  p ro p o rtio n  yet reco rd ed  fo r ducks, 
it is n o t significantly  different from  th a t 
observed  by G a te s  (1962) for G adw alls in 
Io w a  (73% ; X 2 =  2-01 , P >  0 -10) o r by 
H u n t & A n d erso n  (1966) for th e  R in g 
n e ck e d  D u c k  in C a lifo rn ia  (8 0 % ; X 2 
= $ im , <1 >  0-05). C o u lte r & M iller 
(1968) sum m arize  estim ates o f  renesting 
p ro p o rtio n s from  o th er N o rth  A m erican  
studies.

T he fa c t th a t m ost (ca. 82% ) o f  the 
experim ental R edhead  fem ales h a d  previous 
nesting experience undoub ted ly  influenced 
their renesting. T h a t the  g reater reproductive  
com m itm en t o f  o lder b irds (W illiam s 1966; 
C o d y  1971) is expressed  in h igher renesting 
p ro p o rtio n s w as suggested  by  G a te s  (1962) 
for G adw all and  G rice  and  R o g ers  (1965) 
for W ood D u ck s A ix  sponsa, an d  dem on
s tra ted  by  S tro h m ey er (1967) fo r B lue
w inged T eal and by C o u lte r & M iller (1968) 
for B lack D u ck s and M allard.

T here  w as an ap paren tly  m ark ed  differ
ence in the  tendency  to  renest (a n d  in o ther 
a spects o f  rep roduction ) betw een th e  isolated 
L ake St F ran c is  popu lation  an d  R edheads 
studied  in p a r ts  o f  their n o rm al breeding 
g ro u n d s  ( A l l is to n  1 9 7 9 ). A  p o s s ib le  
p re v a le n c e  o f  ‘s e m ip a ra s it ic ’ fe m a le s  in 
w estern  popu lations (W eller 1959) an d  the 
know n p revalence o f  non -p arasitic  fem ales in 
the  L ake  S t F ran c is  p opu lation  m ay  acco u n t 
fo r m uch  o f  the  a p p aren t difference in 
tendency  to  renest. Sem iparasitic  R edheads 
p a rasitize  the  nests o f  o th er d u cks early  in 
the  season  and  la te r co n stru c t their ow n 
nests (W eller 1959). T h ey  m ay nest several 
w eeks la te r th a n  n o n -parasitic  fem ales and 
th is later-nesting  m ay  in p a r t  be associated  
w ith their observed  ‘lack  o f  b rood iness’ 
(W eller 1959; L okem oen  1966; H in es 1977) 
epitom ized by high ra tes  o f nest desertion , 
little o r no  ten d en cy  to  renest, an d  desertion  
o f  b ro o d s early  in the  b ro o d-rearing  interval.

R edhead  fem ales lacking prev ious nesting 
experience nested, on the average, 2-5 weeks 
la ter th a n  experienced (non-parasitic ) birds. 
A prevalence o f  inexperienced fem ales in 
w estern  p o p u latio n s cou ld  fu rth er con tribu te

to  these  a p p aren t differences in rep roductive  
behaviour.

R edheads, like o th er d uck  species so far 
studied  (S tro h m ey er 1967; C o u lte r & M iller 
1 9 6 8 ) , r e n e s te d  c lo s e  ( a n  a v e ra g e  o f  
0 -3 6  km ) to  their original nest sites. T he 
tendency  for renests to  be closer to  open 
w a te r  w as  p a r t  o f  an  a p p a re n t  t re n d  
w itn e s s e d  in l a te r  n e s ts  a n d  m a y  b e  
a sso c ia ted  w ith vegetation  grow th.

T h e  n o rm a lly  m a rk e d  tre n d  to w a rd  
sm aller c lu tch  size in renests (see sum m ary  
in C o u lte r & M iller 1968) w as no t evident in 
the  p resen t s tu d y  (T able  1). C o u lte r & 
M iller’s (1968) o bservations o f  the  Black 
D uck , an d  H u n t & A n d e rso n ’s (1966) o b se r
v a tio n s  o f  th e  R in g -n ec k ed  D u c k , a lso  
show ed little red uction  in c lu tch  size. M y 
ra th e r m eagre d a ta  tend  to  su p p o rt C oulter 
& M iller’s hypothesis th a t fem ales th a t have 
nested  in previous y ears  m ay  show , on  the 
average, only a  sm all red u ctio n  in c lu tch  size 
betw een first nests and  renests. H ow ever, m y 
re n e s tin g  e x p e rim e n ts  w e re  c a r r ie d  o u t 
du ring  a  y ear w hen nesting  began  la te  and  
c lu tch  size in first nests w as sm aller th an  in 
‘n o rm al’ y ears (A lliston  1979).

A n increase  in renesting  in terval w ith later 
d a te s  o f  n e s t d e s tru c t io n  h as  n o t  been  
r e p o r te d  p re v io u s ly ,  n o r  c a n  su c h  a 
re la tionsh ip  be found  in the  B lack  D u ck  and 
M allard , the  only o th er species o f  ducks for 
w hich suitable published d a ta  a re  available 
(C o u lte r & M iller 1968). F o r  surface-feeding 
d u cks such  a tren d  w ould  likely be  m asked  
during  late  laying and early  incubation  by 
th e  re la tionsh ip  betw een renesting  interval 
and the  stage a t w hich nest destruction  o c 
c u rre d  (S o w ls 1955 ; G ric e  & R o g e rs  
1965)— a re la tionsh ip  th a t is no t ap p aren t 
for the R edhead  (th is study) o r for R ing
necked D ucks an d  L esser S caup  (H u n t & 
A n d erso n  1966). T h e  ten d en cy  fo r R edhead  
renesting  in tervals to  increase  w ith la te r dates 
o f  nest d estruction  m ay  have been  a  resu lt o f  a 
w aning ten d en cy  to  ren est as the  season 
progressed .
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S u m m ary

This study presents the first documented cases of 
renesting  by th e  R edhead  D uck  A yth ya  
americana. Of 22 females whose nests were 
experim entally term inated 19 (86-4% ) were 
known to renest. At least 18 (81-8%) of these 
experimental birds were known to have nested in 
previous years.

The mean distance between first nests and 
renests of 15 females averaged 356 m (range 
43-1,300 m) and renests tended to be closer to

R eferences

open water (mean =  62 m) than first nests (mean 
=  92 m). There was no significant difference in 
completed clutch size between first nests and 
renests.

The renesting interval for 17 females averaged 
13-2 days (range 7 to 23 days). The renesting in
terval was related to  the date of nest destruction, 
females whose nests were destroyed later in the 
season having longer renesting intervals. No 
detectable relationship was found between the 
stage of the nesting cycle at nest destruction and 
the renesting interval.
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