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Follow ing stud ies on R o ss’s G eese  A n ser  
rossi, R yder (1975) p u t fo rw ard  th e  hy 
p o th e s is  t h a t  t e r r i t o r i a l  b e h a v io u r  in  
colonially  nesting geese had  evolved in o rder 
to  p ro tec t the incubating  fem ale from  a ttack  
by  m ales defending neighbouring  territories. 
H e fu rth er p ro p o sed  th a t the  m ale ho lds a 
te rrito ry  w hich is large enough to  provide 
him  with sufficient supplem ental food  during 
the  nesting  season  to  allow  him to  stay  close 
to  the  nest th ro u g h o u t incubation . T he size 
o f  te rr ito ry  w hich an  individual m ale defends 
is determ ined  by the  ba lance  betw een the 
need to  defend a  large  enough a rea  for 
feeding p u rposes an d  the  need to  be able to 
defend it successfully , given th a t the  larger 
th e  a rea  th e  m ore tim e and  energy w ould be 
needed in te rrito ria l defence. T h is led R yder 
to  the conclusion  th a t territo ry  size w as 
re la ted  to  the  a m o u n t o f  energy  reserves 
carried  by  the m ale at the  beginning o f  the 
nesting  period.

Inglis (1976) exam ined  R y d e r’s hypothesis 
in the  light o f  stud ies on  P ink-foo ted  G eese 
A n se r  b ra c h y rh y n c h u s  in an  Ic e lan d ic  
b re ed in g  c o lo n y . H e d isp u te d  R y d e r ’s 
co n ten tion  th a t th e  prim e function  o f  the 
te rr ito ry  w as to  defend  th e  fem ale against a t
tac k s  from  close nesting  conspecifics since 
h a rassm en t beh av io u r h ad  no  selective a d 
v an tage  fo r the  m ales involved. M ale P ink 
foo ted  G eese spen t a  higher p ro p o rtio n  o f 
their tim e in agonistic  en coun ters during  the 
first six d ay s o f  th e  nesting  period  before the 
fe m a le s  h a d  b e g u n  to  in c u b a te . In g lis  
p ro p o se d  th a t  th e  m ain  fu n c tio n  o f  a 
te rrito ry  in th a t  species w as to  ensure a 
supp ly  o f  food  a ro u n d  th e  nest, p a rticu larly  
for the  fem ale during  the  early  p a r t o f  the 
nesting period.

T his p ap er exam ines d a ta  on  territoria l 
behav iour in B arnac le  G eese B ran ta  leucop
sis, bo th  in th e  wild and  in captiv ity , in the 
light o f  these conflicting hypotheses on 
te rrito ry  function  an d  exam ines R y d e r’s h y 
po thesis on  th e  de te rm in an ts  o f te rrito ry  size. 
Studies on  wild geese w ere co n d u cted  on  the 
N o rd ensk io ldkysten  7 7 °5 3 'N , Spitsbergen 
(Svalbard ) in 1977, and  those  in cap tiv ity  at 
S lim bridge, G lo u cestersh ire , betw een 1975 
and  1978.

M ethods

O bserv a tio n s on  wild geese w ere m ade  from  
a can v as hide p laced  on one o f  the  breeding 
is lan d s  fro m  a b o u t th e  tim e  th a t  m o st 
clu tches w ere com pleted . E ight 24-hour 
w atches w ere kept, sp read  th ro u g h o u t the in
cu bation  period . All nests w ere scanned  
every 10 m inu tes and  the  activities o f  bo th  
pa ir m em bers recorded .

T he b o u n d aries  o f  te rrito ries (defined as 
the  a rea  defended against conspecifics) o f 
cap tive  geese w ere m apped  during  repea t 
v is i ts  t h r o u g h o u t  th e  n e s t in g  p e r io d . 
T errito ry  bou n d aries ra re ly  changed  once 
the  fem ale h ad  sta rted  to  incubate. T w o 
m ales w ere repea ted ly  weighed during  in
cu b atio n  in 1978 using a spring ba lance  on 
w hich the  nest w as su p p o rted  (R . Sibley, 
unpublished).

Results

T h ere  w ere 19 pa irs o f  B arnac le  G eese  nesting 
on the  island  in Spitsbergen, an d  10 nests were 
visible from  th e  hide. F o r  4 m ales w hich w ere 
p resen t on  all w atches, the  percen tage  o f  tim e 
spen t in aggressive encoun ters during  in cu b a
tion  and  the  pe rcen tag e  o f  tim e absen t from  
their te rrito ries while feeding (a lm ost alw ays 
o n  th e  ne ighbouring m ain land) are show n in 
F igu re  1. T h e  aggressive encoun ters include 
those  against p re d a to rs  as well as against con
specifics. T he m ain  p o ten tia l p red a to rs  were 
G lau co u s G u lls L a ru s hyperboreus, w hich 
were residen t b reeders on  the  nesting  island, 
and  A rc tic  S k uas S tercorarius parasiticus, 
w h ich  o c c a s io n a lly  flew  o v er th e  is lan d . 
P red a to r activ ity  w as relatively co n stan t 
th ro u g h o u t incubation , and  differences in the 
percen tage  o f  tim e spen t in en coun ters are 
m ainly  due to  differences in  conspecific a t
tack s. M ales w ere m ore aggressive during  the 
first h a lf o f  th e  incu b a tio n  period  (M ann- 
W hitney  U -test p  <  0-01 , betw een the first 5 
w atches an d  th e  las t 3). T he percen tage  o f  tim e 
sp en t o ff the  is land  by  th e  2 successful m ales 
w as low  on  th e  las t w a tch  (the d a y  o f  hatching), 
w hereas the  unsuccessfu l m ales spen t a  high 
p ro p o rtio n  o f  tim e  off the  island  a t the  end o f in
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Figure 1. The percentage of time spent by 4 males present throughout incubation in aggressive en
counters (solid lines) and absent from the island feeding (dotted lines) during 8 watches.

cu b ation  an d  their nests w ere p red a ted  on  the 
last day. T he activ ity  o f  successful and  u n 
successful m ales w as otherw ise sim ilar.

T h e  boundaries o f  te rrito ries held b y  25 
m ales in the  W ildfowl T ru st g ro u n d s a t 
S lim bridge in 1976 are  show n in F igu re  2. 
M ost m ales defended an  a rea  o f  w a ter as 
well as land  im m ediately  su rround ing  the 
nest. W here  nests w ere situated  n ear ground  
cover te rrito ries usually  follow ed the cover 
boundaries. N ests  in open g ro u n d  tended  to 
be in the cen tres o f  territo ries, and  b o u n 
daries w ere roughly  eq u id istan t from  ad ja 
cen t nests a lthough  the geese nested  in 
p rep ared  sites pu t ou t before the  breeding 
s e a s o n .  T h e  t e r r i t o r i e s  a r o u n d  n e s ts  
p ro tec ted  by  g round  cover w ere usually  
sm aller th an  those  a ro u n d  nests in the  open 
and their b o u n daries did no t ap p ear to  be 
any  m ore d is tan t on  the  open side th an  for 
w holly  open ones. M ales hold ing th e  4 
largest territo ries w ere significantly  heavier 
when caught in moult than those from 11 
sm all te rrito ries (m eans 2300  gm  and  2100 
g m , M a n n -W h itn e y  U - te s t  ( 1 - ta i le d )  
P <  0-025).

F igure 3 show s th e  bod y  w eights o f  tw o 
m ales during  in cubation  in 1978. M ale A 
held a territo ry  ou tside  th e  m ain breeding 
co lony  w here few  p a irs  w ere  p rospecting  for 
nests w hereas m ale B’s te rr ito ry  w as in the 
m ain  breeding area. B oth territo ries had  tw o 
con tiguous defended areas. M ale B w as co n 
tinually  chasing  aw ay in truders from  his 
te rr ito ry  during  th e  early  nesting  period 
w hereas A h ad  little interference. B oth  lost 
w eight during incubation , and  w eight losses 
w ere g reatest during  th e  first 8 days. B oth 
m ales began  feeding (A  on  and  B aw ay  from  
the territo ry ) in the  la tte r p a r t o f  incubation .

T o ta l w eight losses for A w ere 200  gm 
(9%  o f  original weight) an d  for B 360  gm 
( 15%). T h e  difference w as a ttrib u tab le  to  the  
degree o f  in trusion  in to  the te rrito ry  by 
conspecifics, o ften  pa irs p rospecting  fo r nest 
sites, ra th e r th an  any  difference in aggression  
to w ard s ne ighbouring  te rrito ry  holders. T he 
la tter in bo th  cases w ere often th rea tened , 
but fights or chases were not seen.

In  1975, a t S lim bridge, tw o  pa irs o f  B a r
nacle G eese  nested  on  an  island. A t the 
b eg in n in g  o f  in c u b a tio n  th e  is lan d  and
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Figure 2. Territory boundaries (solid lines or dotted where exact position is uncertain) o f 25 male Bar
nacle Geese at Slimbridge in 1978.

I N C U B A T I O N

O
LU

£

D A Y S  F R O M  S T A R T  O F  I N C U B A T I O N

Figure 3. Weights o f two males at 4 stages during incubation in 1978. Vertical arrows indicate the 
beginning and end of incubation.



Figure 4. An intruding female (centre) is attempting 
to lay in the nest o f a female (right) whose mate has 
died. The neighbouring territorial male (left) 
attempts to  dislodge the intruder.

Figure 5. The male’s attack is not vigorous enough 
to discourage the intruder (right) which eventually 
lays in the nest.

su rround ing  w a ter w as split betw een the  tw o 
m ales bu t one then  died. T he o th e r m ale then  
defended th e  w hole island  an d  bo th  nests. 
F igu re  4  show s an in trud ing  fem ale (centre) 
sitting on  the nest together w ith th e  w idowed 
incubating  fem ale. T he surviving m ale is 
attem pting  to  dislodge her bu t his a tta ck s  are 
no t v igorous enough and the  in truder even
tually  lays an egg in th e  nest (F ig u re  5). 
C ollias and  Ja h n  (1959) rep o rted  th e  loss o f 
a m ate  by an  incubating  C a n a d a  G oose, 
w hich w as so h a rassed  by  “ . . .  o th er pairs as 
well as u n paired  m ales”  th a t she left the  nest 
for long periods and  th e  eggs failed to  hatch .

D iscussion

B arnacle  G eese in the  wild nest on cliff 
ledges, b u ttresses on  steep hillsides o r rocky  
offshore islands (D em entiev  a n d  G ladkov  
1952; N o rd erh au g  1970; F e rn s  and  G reen
1975). A lthough  a sm all a m o u n t o f  g razing  
does o ccu r on  the  territo ries on  island sites 
(D ittam i et a l 1977) the  geese have evolved 
in a  situation  w here th e  provision o f  food  for 
e ither sex could  no t have been an  im portan t 
function  o f  the  te rrito ry .

It is com m on  o bservation  in cap tiv ity  th a t 
nesting  geese a re  m ore aggressive tow ards 
conspecifics th an  to  o th er goose species. 
F ab ric iu s e t a l  (1974) fu rth er fo u n d  th a t  free- 
living C a n a d a  G eese B ra n ta  canadensis  a t
tac k ed  o th er C a n a d a  G eese a t  a  m ean  
d is ta n c e  o f  3 0 -6  m  b u t th e  sy m p a tr ic  
G rey lag  G eese  A n ser  an ser  only a t 15-6 m. 
If  providing a supply  o f  food fo r either sex 
w as th e  function  o f  te rrito ria l defence, o th er 
goose species w ould  pose  as m u ch  o f  a  th rea t

as conspecifics, since the  diet o f m o st geese is 
sim ilar in the  b reeding season. D ittam i et a l
(1977), w ork ing  on  the  sam e island  as this 
s t u d y  in  S p i t s b e r g e n ,  t h o u g h  in  a 
c lim atologically  ‘earlie r’ season, s ta ted  th a t 
ne ighbouring  territo ria l m ale B arnacle  G eese 
w ere som etim es to le rated  while g razing  in
side a defended area , w hereas o th er in truders 
w ere vigorously  repelled.

W hile a rgu ing  th a t th e  provision  o f  a 
feeding a rea  is no t the m ain  function  o f  
te rrito ry  in geese we agree w ith Inglis (1976) 
th a t there  seem s no  selective ad v an tag e  for 
th e  h a ra s s m e n t b e h a v io u r  d e sc rib e d  by 
R yder.

R ecen t w ork  on  L esser Snow  G eese A n ser  
c. caerulescens  (M ineau  and  C o o k e  1979) in
d ica tes th a t such  h a rassm en t is com m on  in 
th a t species b ecause  territo ria l m ales are  in
ten t on  rap ing  incubating  fem ales o th er th an  
th e ir  m a te s . A lth o u g h  th e  c h a n c e s  o f  
successful fertilisation  w ere sm all (m ost 
fem ales h ad  com pleted  laying) M ineau and 
C oo k e  suggested  th a t rap e  w as a  p a r t o f  the 
norm al breeding s tra tegy  o f th e  Snow  G oose  
ra th e r th an  a  behav ioural carry -o v er from  
copulation . T hey  concluded  th a t the  function  
o f  territo ria l defence w as to  forestall rape  
a ttem pts as well as to  defend the nest against 
being parasitised .

M ineau (1978) also found  th a t the  p ro p o r
tion  o f  tim e spen t by  m ale  Snow  G eese in the 
a le rt p o stu re  w as highest during  laying and 
declined th ro u g h o u t incubation . T his does 
n o t c o rre sp o n d  to  th e  p a tte rn  o f  ra p e  
a ttem pts, 76%  o f  w hich occu r during  th e  vic
tim ’s incubation . I f  a lert beh av io u r is largely 
d irected  a t detecting  territo ria l in trusion  the
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preven tion  o f ra p e  a ttem pts is no t the  only, 
a n d  p e rh a p s  n o t  th e  m ain , fu n c tio n  o f  
te rrito ria lity  in the Snow  G oose, F . C ooke  
(pers, com m .) s ta tes  th a t nests a re  frequently  
ab an d o n ed  early  in initiation and  suggests 
th a t m any  o f  these  m ay  be  due to  eviction o f 
the  o ccupan ts .

T here  are no  o th er published acco u n ts  o f 
rape  in wild geese b u t M ineau (1978) quo tes 
o th er w orkers w ho have observed  a ttem pts 
in R o ss’s G eese  an d  L esser Snow  G eese in 
o th er breeding colonies. Since the  chances o f 
successful fertilisation  a re  so low in Snow  
G eese it seem s to  us unlikely th a t this 
behav iour is adap tive. M ineau argues th a t 
m ales ensure  th e ir ow n p a ren th o o d  (by 
w aiting  until th e ir fem ales have com pleted  
laying) before  em bark ing  on  rap ing  fo rays 
b u t p a ren th o o d  is no t ensu red  until the 
goslings fledge. R aping  is costly  in energy 
and A nkney  (1977) has em phasised  the  im 
p o rtan ce  o f  nu trien t reserves for m ales not 
o n ly  d u rin g  in c u b a tio n  b u t a lso  a f te r  
hatch ing . R aping  a ttem p ts w ere largely 
carried  ou t du ring  the  absence o f  m ales 
(often  them selves a ttem pting  rape) and  there 
m u st also  be a  ch ance  th a t eggs will be 
d am ag ed  during  a  rap e  a ttem pt.

D uring  the ob se rv atio n s o f  wild B arnacle 
G eese several in trud ing  pa irs v isited the 
island in th e  ab sence  o f  territo ria l m ales and 
h a rassed  in cubating  fem ales. T he fem ales 
usually  m an ag ed  to  repel in truders until their 
m ates re tu rn ed  b u t in one case  the  in truding 
p a ir lifted a  fem ale off th e  nest w ith their bills 
before her m ate  re tu rn ed  and  drove them  off.

M ineau (1978) rem oved  tw o m ales from  
territo ries, one on  the  th ird  day  o f  in
cubation . H is m ate  w as subsequently  ‘ra p ed ’ 
several tim es an d  w as finally evicted b y  n o n 
territo ria l pairs. T h e  o th er m ale w as rem oved 
late  in in cubation  w hen the  nu m b er o f  non
nesting pa irs in the  viciqity  o f the  nests was 
low  and  his m ate  successfully  ha tch ed  the 
clutch.

W e suggest, therefo re , th a t the  territo ry  
serves to  p ro tec t the  nest from  being taken  
over by  in trud ing  b irds o r from  having eggs 
‘du m p ed ’ in it. E gg dum ping is fairly  com 
m on in wildfowl and  m o st studies on  geese 
rep o rt clu tches to o  large  to  have been laid  by 
a  single fem ale (e.g. R yder 1967; N ew ton  
a n d  K e rb e s  1973). M in e au  a n d  C o o k e  
(1 9 7 9 )  q u o te  n u m e ro u s  e x a m p le s  o f  
successful ‘pa rasitism ’ by  Snow  G eese and 
argue  th a t the  defence o f  th e  nest against 
p a ra s i te s  w as a  fu n c tio n  o f  te r r i to r ia l  
behaviour in th a t  species. P a irs w hich had  
their clu tches increased  by  dum ping m ight 
suffer increased  gosling m orta lity  in tw o

w ays. L ack  o f  sy n ch ro n y  in hatch ing  m ight 
cause  the  p a ir  to  w ait a t the  nest site for 
longer th an  usual, to  the  detrim en t o f  early  
hatch ing  goslings, and  gosling m orta lity  is 
h igher in very  large  b ro o d s o f  C a n a d a  G eese 
(K . Lessels, pers. com m .). In  situations 
w here th ere  is com petition  for nests, in
tru d ers  do  pose  a th rea t and in th is study, 
b o th  in the  wild and in cap tiv ity , nests 
p red ated  du ring  in cubation  o r v aca ted  after 
h a tch ing  w ere occupied  by o th e r pairs, 
a lthough  such  late  occu p a tio n  did no t result 
in breeding. Since m ost goose species differ 
slightly  in nesting  requ irem ents, conspecifics 
pose  the g rea ter th reat.

U n fo rtunate ly  we have  no  detailed infor
m ation  on  th e  num ber o f  in truders on  to  the 
nesting  island bu t w ould pred ic t th a t this 
w ould  decline w ith tim e. N est in itiation  after 
arrival on  th e  b reeding g ro u n d  is rap id  in 
a rctic  geese, late  nests having little ch ance  o f 
p roducing  fledged young  before  w in ter sets 
in (B a rry  1962; R yder 1967, 1972). R o ss’s 
G eese nests w ere initiated  over 8 , 8 and 11 
d ay s  in th ree  different seasons (R yder 1972), 
so in each  case  th e  last nest w as sta rted  
b efore  th e  first w as a  week in to  incubation . 
In  th e  s a m e  s p e c ie s  R y d e r  ( 1 9 6 7 )  
com m ented  th a t  te rrito ria l d ispu tes w ere a t a 
m axim um  during  the  egg-laying period and 
th a t  b o th  sexes com bined  in driving aw ay  in
tru d in g  geese. M ale L esser Snow  G eese also 
sh o w ed  a d ec lin in g  level o f  a lte rtn e ss  
th ro u g h  in cubation  (M ineau 1978).

Inglis (1976) s ta tes  th a t the  n u m b er o f  
b irds p resen t on  his study  a rea  rem ained 
c o n s tan t afte r all nests h ad  been initiated  (i.e. 
pa irs w ere no  longer p rospecting  for nest 
sites), an d  th a t this coincided w ith a  decline 
in the  p ro p o rtio n  o f  tim e spen t by m ales in 
aggressive encoun ters . Inglis a lso reported  
th a t pairs (m ain ly  in truders) w ere th rea ten ed  
m ore v igorously  and  at a  g reater d istance 
th a n  single b irds.

T hese  exam ples and our ow n evidence 
su p p o rt the  hypo thesis th a t th e  m ain  func
tion  o f  the  te rr ito ry  is to  defend th e  nest itself 
against in truders. In  all species studied  
a g g re ss io n  is m o s t m a rk e d  d u rin g  n est 
estab lishm en t b ecause  all pa irs a re  then  in
tru d ers  and  p o se  a  th rea t to  the nest site.

A lthough  it w ould  be  beneficial for bo th  
sexes if a  te rr ito ry  included a  feeding area, 
we believe th is to  be  o f  seco n d ary  im por
tan ce , since a reas o f  w ater are  defended as 
well as lan d  (see F igure  2). B rakhage  (1965) 
sim ilarly  rep o rted  th a t  C a n a d a  G eese nesting 
in tu b s elevated  on  posts su rro u n d ed  by 
w a ter defended  territo ries m ade up  entirely 
o f  w ater. T h e  air above territo ries is also
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defended and on cliff sites m ost o f  the 
te rrito ry  w ould p resum ab ly  be aerial.

If  the m ain  function  o f the  te rrito ry  is to  
d e fen d  th e  n e s t a g a in s t  in tru d e rs , th e  
d istan ce  a t w hich in truders a re  th rea ten ed  is 
m o re  im p o r ta n t  th a n  th e  a r e a  o f  th e  
territo ry . In open h ab ita ts  te rr ito ry  size is 
p ro p o rtio n a l to  th is d istance  bu t in p ro tec ted  
sites this not the case. Figure 2 shows that 
th e  d is ta n c e  a t w h ich  c o n sp e c if ic s  are  
th rea ten ed  is no  g rea te r on  th e  op en  side o f  
p ro tec ted  sites th an  in territo ries in open 
g round . D ittam i et al. (1977) fo u n d  th a t B ar
nacle G o o se  nests w hich w ere o u t o f  view o f 
one ano ther, e.g. on  opposite  sides o f  rock 
o u tcro p s , w ere closer together th an  those  in 
full view and we suggest th a t  this w as 
b e c a u se  n e ith e r  m ale  d e fen d e d  an  a re a  
behind the  nest site.

T his indicates th a t  to p o g rap h y  could  in
fluence territo ry  size, an d  R y d er (1967) 
found  th a t  nesting  density  w as h igher in 
‘m ixed’ h ab ita t, w hich gave som e pro tec tion  
to  nest sites, th an  in open g round . W e 
suggest th a t th is p ro tec tio n  is im p o rtan t in 
te rrito ria l defence as well as in shielding in
cu b ating  b irds from  the elem ents. Sherw ood
(1968) found  th a t C a n a d a  G eese  defended 
en tire  islands up to  250 feet (77 m) long bu t 
th a t the  a rea  o f land  defended w as sm aller if 
islands w ere sm aller. A n increase  in nesting 
density  w as achieved by providing sm aller 
islands and  break ing  up  large  ones. T hus 
w ater app aren tly  p rovides som e p ro tec tion  
for nest sites, and  the  te rrito ries o f  those  
C a n a d a  G eese w ere sm aller w hen  there  w as 
a  w a ter b a rrie r betw een them . T h e  im po rtan t 
co n sid era tio n  is therefo re  in m ain tain ing  a 
safe zone betw een the  nest and  in truders.

T errito ria l defence is costly  fo r m ales 
(F igu re  3 and A nkney  1977), an d  as R yder 
p o in ts ou t the  co st o f  defending a  territo ry  
increases with its size. T h is applies w hatever 
the reason  for te rrito ria l defence, since large 
territo ries have  long perim eters and m ore 
c o n tac ts  are  likely. W e do n o t believe, 
how ever, th a t te rrito ry  size is p u re ly  a func
tion  o f energy reserves. I f  th is w ere the  case, 
territo ries w ould be sm aller in la te  seasons 
w hen the  bo d y  reserves o f  b o th  sexes are 
depleted  b ecause  o f  the  delayed  sta rt o f 
nesting. H ow ever, in ter-nest d istan ces for 
R o ss’ G eese w ere sim ilar in th ree  seasons 
despite differences in laying d a te  (R y d er 
1972), and  nesting  density  o f B arnac le  G eese 
on the  N ord en sk io ld k y sten  w as sim ilar in 
1975 (E bbinge an d  E bbinge 1977), 1977 

(O w en e t al. 1978) and  1978 (A .K .M . St 
Jo sep h , pers, com m .), a lthough  laying da tes 
w e re  d i f f e r e n t .  In  1 9 7 7  m o s t  m a le s

estab lished  territo ries w hich th ey  la te r h ad  to  
leave frequently  as their food  reserves were 
depleted. W hen m ale and  fem ale absences 
coincided, th e  nest w as predated . O nly 
1 6 -1 9 %  o f  e s ta b lish e d  n e s ts  p ro d u c e d  
y oung  (O w en et al. 1978). This suggests 
th a t there  m ay  be a  lower lim it on  territo ry  
size (o r th rea ten ing  distance).

Large territo ries, a t least in open areas, 
a re  m ore effective th an  sm aller ones and  the 
upper lim it o f  te rrito ry  size m ay  well be 
d e te rm in e d  by  th e  size  o f  m a le s ’ b o d y  
reserves. L arge m ales a re  able to  carry  larger 
am o u n ts o f  body reserves an d  should  defend 
larger te rrito ries (R y d e r 1975) and  we have 
som e evidence th a t this is th e  case  in B a r
nacle G eese. W here food  is p resen t on  the 
te rrito ry  the  significance o f  size is increased  
because  it allow s th e  m ale to  be  con tinually  
p resent.

W e suggest, therefore, th a t te rrito ry  size is 
determ ined  by  a  com plex o f  fac to rs  including 
the  n a tu re  o f th e  terra in , th e  size o f body  
reserves and  possib ly  the  food  supply , bu t 
th a t there  is a  low er lim it. W hen  m ale 
reserves are low, they  should  all be  used up 
in te rrito ria l defence ra th e r th a n  the  w hole 
breeding effort jeo p ard ised  in o rd er to  retain  
som e reserves to  p ro tec t the  young.

M ore w ork  is needed to  te s t th e  various 
hypo theses on te rrito ry  function  and  size. 
O u r suggestion cou ld  be tested  b y  rem oving 
m ales from  territo ries. W e w ould  p red ic t th a t 
if th is w ere done  early  in incu b a tio n  th e  nest 
w ould be tak en  over by  a n o th e r p a ir if there  
w ere com petition  fo r nest sites. T h e  lim ited 
a m o u n t o f  e v id en ce  fro m  S n o w  G eese  
(M ineau  1978) su p p o rts th is view. W e also 
suggest th a t territo ry  size and  in ter-nest 
d is ta n c e s  c an  be  m o d ified  by  p lac in g  
o b stru c tio n s in open h ab ita t to  afford som e 
pro tec tion  to  nest sites. T he significance o f 
bo d y  reserves in determ ining th e  size o f  the 
a rea  defended is m ore difficult to  investigate 
b u t th e  a b d o m in a l p ro file  te c h n iq u e  o f  
estim ating  abdom inal reserves (O w en, in 
press) m ay  be useful in re la ting  te rrito ry  size 
to  reserves in individual m ales.
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S um m ary

The opposing hypotheses of Ryder (1976) and 
Inglis (1977) on the function of territory in geese 
are examined in the light of studies on both wild 
and semi-captive Barnacle Geese Branta leucop
sis. This species has evolved in a situation where 
the provision of a  feeding area could not be the 
main function of a territory. It is suggested that its 
main function is to prevent the nest site from 
being taken over by intruding pairs of eggs being 
‘dumped’ in it by intruding females. This is consis
tent with the data of Ryder and Inglis and with 
other observations on territorial species although

the function o f the rape behaviour of white geese 
remains obscure.

Territory size is a function of the ease of 
defence of the nest site as well as the size of body 
reserves, proposed by Ryder as the main determi
nant of size, and it is suggested that there is a 
lower limit on threatening distance below which 
males will not go whatever the size of their 
reserves. Future work should remove males from 
territories or modify habitat characteristics in an 
attempt to modify territory size. The size of areas 
defended by individual males should be studied in 
relation to the size of their reserves on arrival at 
the nesting grounds.
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