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Laying a second  clutch o f eggs a fte r the first 
has b een  destro y ed  is com m on in ducks 
(Sow ls 1955) and  C anada  G eese  Branta  
canadensis  nesting  in low la titudes (e.g . 
C ra ig h ead  and  C raighead  1949; B rakhage 
1965). T he  ability  to  rep lace clu tches w hich 
a re  lost due  to  p red a tio n  o r flooding m ay 
be  im p o rtan t to  an ind iv idual’s lifetim e 
rep ro d u c tio n . C o o p er (1978) rem oved  the 
clu tches o f 31 pairs o f C anada  geese at 
v a rious stages o f incubation . F ou rteen  of 
20 w hich had  incuba ted  fo r 2 days renes ted , 
w h ereas none  o f th e  11 th a t h ad  incubated  
fu r th e r  d id  so. In this study w e determ ine  
th e  like lihood  o f sem i-captive B arnacle 
G ee se  B ran ta  leucopsis  ren es tin g  a fte r  
rem oval o f  th e ir  first c lu tches a t various 
stages o f  incubation .

M ethods

T h e  study  flock consists o f 250 free flying 
B arn ac le  G eese  a t S lim bridge, E ngland 
(51°44 'N  2°25 'W ). A ll th e  b irds are  indi­
v idually  m ark ed  and  life h is to ry  records, 
includ ing  th e  age o f  th e  b ird s, clutch sizes 
an d  egg m easu rem en ts , have b een  collected 
an nua lly  since 1974. T he  b irds nest w ithin 
a 40 ha  a re a  w hich is su rro u n d ed  by a fox 
p ro o f  fence . T hey  graze on high quality  
law ns an d  a re  p rov ided  w ith grain tw ice a 
d ay , to g e th e r  w ith  a high p ro te in  supple­
m en t b e fo re  and  during  th e  b reed ing  sea­
son . O w en and  W est (1988) p rov ide  m ore 
b ack g ro u n d  in fo rm ation .

T h e  d a te  o f th e  s ta rt o f incubation  o f the 
first c lu tch , th e  d a te  o f  rem oval o f eggs and 
th e  d a te  o f  th e  laying o f th e  first egg o f the 
second  clu tch  w ere  reco rded  during visits 
ev ery  tw o days. Incuba tion  w as considered

to  s ta rt th e  day  a fte r  th e  laying of the last 
egg (eggs a re  laid  every  20-24  h). N esting 
a tte m p ts  w ere  in te rru p te d  by rem oving all 
th e  eggs an d  dow n from  nests. T he dis­
tan ce s be tw een  th e  first and  second nest 
loca tions w ere  m easu red . D a ta  from  1985, 
1986 an d  1987 w ere  lum ped ; nest in itiation  
d a te s  ( th e  first egg d a tes) w ere ad ju sted  
accord ing  to  th e  m ed ian  da te  o f all first 
c lu tches in each  year.

Results

O f the 116 birds w hose first clutches w ere 
rem oved during incubation  44%  renested . 
In th ree  cases pairs nested  fo r a th ird  tim e, 
a fter the rem oval o f th e ir second clutch. 
T he five variables tha t we tested  d iffered 
significantly betw een birds tha t did and  did 
not renest (T able 1). B irds tha t renested  
had spent a significantly sho rte r tim e in­
cubating their first clutch. O nly 10% of the 
b irds th a t incubated  the ir first clutches for 
m ore than  16 days (tw o-th irds o f the to tal 
incubation period) renested  com pared  to 
57%  o f those  w ith sh o r te r  incubation  
periods. O lder birds renested  significantly 
m ore often . The date  o f incubation  in itia­
tion , clutch size and to tal clutch w eight also 
influenced th e  occurrence o f renesting  but 
are  no t independen t o f the  b irds' age (un ­
published data).

T h e  tim e betw een  th e  end ing  of the first 
nest a tte m p t and  th e  first egg o f th e  second 
clu tch  (ren estin g  in terval) re la ted  m ost sig­
n ifican tly  to  th e  len g th  o f  tim e spen t 
in cu b a tin g  th e  first clutch (F igure 1) and  to 
a  lesser e x ten t to  th e  age o f the b ird . T he 
first c lu tch  size and  w eigh t, and  the date  in 
th e  season  o f th e  s ta rt o f incubation  o f the

Table 1. Comparison between those birds that did lay a second clutch and those that did not.

Did
Renest

Did not 
Renest t-test P (2-tail)

Age of Female 7.857 5.523 1112 =  2.97 < 0.01
Incubation period
Date in season of start of incubation of

8.431 14.227 t , , ,  =  5.58 < 0.01

first clutch 0.157 4.955 t,,s  =  2.38 <0.05
First clutch size 4.980 4.600 t lu  =  2.03 <0.05
Total weight of first clutch 51.375 47.076 t,oi =  2.03 <0.05
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Figure 1. Renesting interval (days between re­
moving eggs of the first clutch and laying of the 
first egg of the second clutch) plotted against 
incubation period (days between start of incuba­
tion of first clutch and removing eggs of that 
clutch). Fitted regression line: y=13.24+0.643x; 
r51 =0.554, P<0.01.

first nest d id  n o t co n trib u te  significantly to  
th e  re la tio n sh ip  w ith  renesting  in terval 
(T ab le  2).

T h e re  w as no  significant re la tionsh ip  
b e tw een  th e  renes ting  in terval and  the 
d is tance  b e tw een  the  first and  second nest 
s ite ; sixty p e rc e n t o f the  second  clutches 
w ere  laid  in th e  sam e nest site as the first.

Discussion

A rctic  nesting  geese in th e  w ild experience 
a  very  sh o rt b reed in g  season , th e  lack of 
tim e  p roh ib iting  renesting . L ofts and  M ur­
tó n  (1968) suggest pho to -re frac to riness p re ­
v en ts  la te  b reed in g  a ttem p ts  in birds. T he 
flock o f B arn ac le  G eese  a t S lim bridge ex­
p e rien ce  a d iffe ren t p h o to p erio d  cycle to 
w ild b ird s w hich m ay  cause changes in the 
o n se t o f  re frac to rin ess  (see W est et al. 
1986). M u rtó n  an d  W estw ood (1977) sug­
gest th a t p h o to -re frac to rin ess  m ay no t be 
tr ig g e red  a t all by th e  relatively  short “long”

days la te  in th e  E nglish  sum m er as com ­
p a re d  to  th e  very  long days in the A rctic. 
T h is m ay  exp la in  th e  freq u en t renesting  in 
o u r geese, even if clutch loss occurs late in 
the season. T he less frequen t occurrence of 
renesting  in Ju n e  may indicate the onset of 
refractoriness at about this tim e. A lte rn a­
tiv e ly , p h y sio lo g ica l p re p a ra t io n s  fo r 
m oult, occurring  at this tim e, may take 
precedence.

O u r  finding o f a h igher occurrence o f 
ren es tin g  an d  a sh o rte r renesting  interval 
in o ld e r b ird s ag rees w ith o th e r studies 
(D o ty  et al. 1984; Sw anson et al. 1986). W e 
fo u n d , as d id  K lopm an  (1958) and  C ooper 
(1978), th a t th e  leng th  o f the p receeding 
in cu b a tio n  affects th e  chance of renesting . 
T h is m ay be d u e  to  regression  o f the ovary 
o r  to  a m o re  g enera l d ep a rtu re  from  the 
rep ro d u c tiv e  s ta te  as incubation  progresses. 
H o w ev er, in stances o f pa irs renesting  a fter 
underg o in g  full incubation  and  a  period  of 
rea r in g  young  have been  reco rded  in Slim­
bridge  B arn ac le  G eese  (W est et al. 1986) 
an d  in a  C an ad a  G oose  (B rakhage 1985).

D onham  et al. (1976) show ed in fem ale 
M allard  A n a s p la tyrhyncos  th a t follicles 
rem aining a fte r egg laying w ere arrested  in 
developm ent ju s t p rio r to  the rapid  yolk 
deposition  phase. A nkney  and M aclnnes 
(1978) re p o r te d  n u m ero u s  sm all non- 
vascularised follicles as well as large devel­
oped  follicles in th e  ovaries o f pre-laying 
Snow  G eese. In the  dom estic hen follicles 
en tering  th e  rap id  grow th phase bu t no t yet 
ovu lated  becom e a tre tic  (G ilbert 1971). 
T hus eggs of second  clutches probably  arise 
from  follicles w hich had rem ained  arrested , 
p rio r to  the rap id  developm ent phase, at 
th e  end  o f first clutches. D onham  et al. 
(1976) also show ed th a t L H  (Luteinising 
H orm one) re tu rn ed  to  levels th a t occur 
during laying and  th a t follicular grow th was 
in itia ted  ju s t one day a fter clutch loss. 
Follicle m a tu ra tion  in to  a fully developed 
egg took  12-13 days in th e  C ackling G oose 
Branta canadensis m in im a  (G rau , quo ted

Table 2. Multiple regression of renesting interval of Barnacle Geese (multiple r = 0.693).

Variable Coefficient t40 P (2-tail)

Incubation period 0.652 4.612 < 0.001
Age of female 0.415 2.441 <0.050
Total weight of first clutch -0.077 0.683 0.499 ns
First clutch size 0.547 0.436 0.666 ns
Date in season of start of

incubation of first clutch -0.042 0.410 0.684 ns
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M ost renesting  intervals w ere g rea ter 
than  the period  needed  for follicular m atu r­
ation , suggesting tha t add itional factors are 
in v o lved . T inbergen  (1987) found birds 
which fledge m ost young from  their first 
clutch started  the ir second clutches later. 
This suggests th a t the am ount o f investm ent 
in the first clutch influences th e  speed with 
which a b ird  can lay th e  second clutch. W e 
found tha t birds w ith longer incubation  tim e 
and large clutch size had longer inter-clutch 
intervals. O ne of the reasons fo r this may 
be the rate  at which fem ales can replenish 
spent fat and nu trien t reserves. Sw anson et 
al. 1986 show ed tha t w hen food availability 
was reduced , renesting  in tervals increased. 
T he super abundance of food at Slim bridge 
m ay, there fo re , be responsible for the high 
level o f renesting  and  the short renesting  
intervals.

These results show th a t even arctic b reed ­
ing geese are physically capable o f renes t­
ing; o th e r northern  species have also re ­
nested  at Slim bridge. Presum ably  it is the 
severe ecological constrain ts and  perhaps 
som e Photoperiod ic  adap ta tions to  the arc­
tic env ironm ent tha t m ake renesting  un­
likely in the natu ral situation .

A small num ber o f B arnacle G eese may 
have renested  in Svalbard 1987 (Jesper 
M adsen pers .com m .). In a colony of 17 
n e s ts  in th e  T u s e n o y a n e  a c h ip e la g o  
(77°10'N 22°0'E) geese w ere seen on te rri­
tories on 14 June . A t this tim e Polar B ear 
Ursus m aritim us  and A rctic Skua Stercora- 
rious parasiticus p reda tion  pressure was

quite high in the area . W hen visited on the 
25 July, 8 geese w ere still nesting, although 
the norm al hatching date  w ould be 1 July. 
On 29 July th ree  fem ales had  broods and 
four w ere still incubating . O ne ringed 
fem ale, seen incubating on  25 and 29 July 
re tu rned  to  Scotland th a t w in ter but had no 
fam ily in a ttendence . A  ringed  m ale paired  
to  an unringed fem ale, w as a ttend ing  a nest 
with 5 eggs on 25 July and  a b rood  o f five 
on 29 July. This bird was not resighted in 
Scotland.

Summary

Nests of 116 semi-captive Barnacle Geese in 
southern England had their clutches removed at 
various stages of incubation. Within a period of 
8 to 35 days 44% renested. Renesting occured 
most often in older birds that had spent a short 
time incubating their first clutch.

A local photoperiod cycle which is inadequate 
to cause the geese to become photorefactory, 
together with a super abundance of food at 
Slimbridge may influence such renesting.
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