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Introduction

A m ong arctic  geese the  fem ales rely heavily 
on  bo d y  reserves during  the  early  stages o f 
the  breeding cycle; the  b irds often arrive on 
their a rc tic  b reeding g rounds before suitable 
feeding vegeta tion  is exposed by  snow -thaw , 
and  as a  resu lt th e  m ateria ls fo r th e  p ro d u c ­
tion  o f  eggs and  energy  fo r egg-laying and  in­
cu b atio n  m ust be d raw n  from  b o d y  reserves 
(e.g. A nkney  a n d  M ac ln n es 1978). T he size 
o f  these reserves, and  th e  ra te  a t w hich they  
a re  d e p le te d  d u r in g  in c u b a t io n ,  m u s t  
therefore  p lay  an  im p o rtan t role in the  evolu­
tion  o f  their rep ro d u c tiv e  strategy.

P revious studies have m easu red  body  
reserves and their depletion by  rem oving 
successive sam ples o f  b irds from  m ore or 
less hom ogeneous p o pu lations, b u t no study 
h as previously  rep o rted  weights tak en  a t 
in tervals from  th e  sam e individuals. This 
pap er p resen ts such  unique w eight d a ta  
derived from  a p ilo t study  in w hich weights 
w ere  o b ta in e d , w ith o u t th e  b ird s  being  
trap p ed , using nest balances.

T h e  study  w as carried  o u t in 1978 on  the 
co lony  o f  free-flying B arnac le  G eese B ran ta  
leucopsis b reeding a t the  W ildfowl T ru s t’s 
reserve a t S lim bridge, G loucestersh ire.

M ethods

Fem ales w ere w eighed on the  nest using 
ba lances designed by  R . M . Sibly (1979), 
orig inally  for use  on H erring  G ulls La ru s  
argen ta tus. T hese  b a lances enable th e  weight 
o f  the  nest an d  its con ten ts, including the 
fem ale if  p resen t, to  be  m easu red  a t a  point 
rem ote  from  th e  nest. T he weight is deter­
m ined from  the resistance  o f  a  linear p o ten ­
tio m e te r  in c o rp o ra te d  in to  th e  b a la n c e  
m echanism . In  th is study, the  w eights o f  
fem ales w ere ob ta in ed  by  tak ing  resistance 
read ings w ith th e  fem ale on th e  nest, then  ap ­
p roach ing  th e  nest slowly until the  fem ale 
stepped off the  ba lan ce , an d  tak ing  a second 
resistance  read ing  w ith the  fem ale off the 
nest. In  som e cases it w as possib le to  take 
fu rth er read ings w hen th e  fem ale stepped 
back  on to  th e  ba lan ce . T he w eight o f  t ie  
fem ale w as derived from  the m axim um  
d ifferen ce  b e tw ee n  th e se  tw o  re ad in g s  
(m alfunction  o f  th e  b a lan ce  m echanism  leads

to  an  u n derestim ation  o f  weight), th u s con­
trolling fo r d ay  to  d ay  v aria tions in nest 
w eight due to  changes in m oistu re  content, 
c lu tc h  w e ig h t, a n d  th e  a m o u n t o f  nest 
m aterial. U sing th is m ethod  w eights can  be 
ob ta ined  to  an  estim ated  accu racy  o f  20 
gram s.

B alances w ere installed  under th e  nest 
from  before th e  first egg until betw een the  se­
co n d  and th ird  eggs, a  tim e w hen desertion  
w as less likely. R esistance  m easu rem en ts 
w ere tak en  w ith a  S inclair D M 2  portab le  
m ultim eter every  day  during  laying, and  a t 
six day  in te rvals during  incubation . All 
m easu rem en ts w ere tak en  betw een 1100 and 
1700 hours, and the  m ajo rity  betw een 1200 
and  1400.

T he da tes o f  lay ing and  m ean  weight o f  
eggs in each  c lu tch  w ere also recorded. T he 
weight a t th e  s ta rt o f  laying w as estim ated  
from  the  m ean  o f  tw o estim ates derived from  
the  first m easu red  w eight and e ither the 
w eight loss per egg o r w eight loss per day  
during  laying.

A dditiona l w eights w ere ob tained  when 
th e  fem ales w ere subsequently  cau g h t during 
th e  m oult.

Results

B alances w ere installed  under six nests. T w o 
fem ales re sp o n d ed  by com pleting  their c lu tch  
in a  second  nest, w hile w eights w ere ob tained  
from  the  o th er four fem ales (F igu re  1).

F em ales lost w eight during  b o th  laying 
and  incubation . D uring  laying, w eight losses 
a m o u n t e d  t o  7 2 - 9 4  g m / e g g  o r  
3 6 -8 7  g m /d ay , th e  difference being due to  
the  days on  w hich no  egg w as laid. O n  these 
d ays, fem ales ten d ed  to  either gain  w eight o r 
a t least lose w eight m ore  slowly. M ean  
w eight loss/egg  does no t co rre late  w ith the 
m ean  egg w eigh t o f  a  c lu tch , b u t the  variance  
in m ean  egg w eight w as sm all (98, 104, 105, 
and  107 gm ). T he percen tage  o f  the  initial 
w eight (1 -8 3 -2 -6 9  kg) lost during  laying 
varied  from  9 -8 -1 8 -0 % , b u t fo r th ree  o f  the  
fem ales the  w eight loss varied  on ly  betw een 
16-0 an d  18-0% .

W eight w as lo st th ro u g h o u t incubation , 
excep t by  ‘A Q ’ w ho left th e  nest to w ard s the 
end o f  in cubation  in o rd er to  feed; in th e  wild 
su c h  te m p o ra ry  d e se rtio n  w o u ld  v e ry
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Figure 1. Weights of female Barnacle Geese during breeding. The number of eggs already laid is given at the 
beginning of each record. Double lines denote days on which eggs were laid. Vertical arrows indicate the ex­
tent of incubation. Female colour ring identification is given at the end of each record.

Figure 2. Female Barnacle Goose standing beside her nest which is supported on a nest balance. (Kelvin 
Portman)
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pro b ab ly  lead  to  p red atio n  o f  the  exposed 
c lu tch  (H arv ey  1971). W eight loss during  in ­
c u b a t i o n  v a r i e d  f r o m  2 4 - 6 - 3 1 - 4 %  
(27-7-31-4%  excluding ‘A Q ’)- Total percen ­
tag e  w eight loss, from  th e  com m encem ent o f 
laying to  th e  com pletion  o f  incubation , 
ran g ed  from  34-8  to  43-5% .

All fem ales gained  weight post-hatching.

D iscussion

T h e  weight loss curves a re  sim ilar to  those  
a lready  rep o rted  for o th er geese during  
laying and  incu b a tio n  (e.g. B a rry  1962; 
R yder 1967; A n kney  and  M ac ln n es  in 
press). H ow ever, a  com p ariso n  w ith these 
stud ies underlines the  usefulness o f  the  nest 
balances in ob ta in ing  weight d a ta ;  w hereas 
th e  w e ig h t c u rv e s  p u b lish ed  h e re  w ere  
ob ta ined  from  only four b irds, the o ther 
studies, requ iring  the  sacrifice (o r a t least 
tim e-costly  trapp ing) o f  a large num ber o f 
birds, p ro d u ce  w eight d a ta  o f  fa r p o o re r defi­
n itio n ; in ev itab ly , th e  c o n fid en ce  lim its 
p laced  on  d a ta  from  single individuals are 
m uch  tigh ter th a n  those  on  d a ta  from  series 
o f  sam ples o f  different individuals. T he 
usefulness o f  th e  nest balances extends be­
yon d  the  m ere p ro d u c tio n  o f  w eight curves, 
to  use in  o bservational and  experim ental 
studies th a t  w ould  require  prohibitively large

sam ples if  a ttem p ted  by successive sam pling; 
as a  m ethod  o f  ob ta in ing  an  estim ate  o f 
calorific cost, th ey  cou ld  p lay  an  im p o rtan t 
role in behav ioural studies o f  the  costs and 
benefits o f  different activities, and also  in 
s tu d ie s  o f  r e p r o d u c t iv e  s t r a te g y — fo r  
instance th e  app o rtio n m en t o f  reserves be t­
w een egg p ro d u c tio n  and incubation , o r the 
personal risk  th a t a  fem ale is p rep ared  to 
accep t (the w eight to  w hich she will drop) 
before  desertion .
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Summary

A pilot study of free-flying Barnacle Geese Bran­
ta leucopsis shows that nest-balances may be used 
to obtain series of weights from individual females 
during laying and incubation. The four individual 
weight curves obtained are similar to those 
already reported from successive sampling of 
populations o f arctic geese, but the nest balances 
may be used in studies in which it would be 
difficult or impossible to obtain the data required 
by successive sampling.
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