
T errito riality  its Snow Geese or the p ro tection  of parent­
hood— Ryder’s and Inglis’s hypotheses re-assessed

P I E R R E  M I N E A U  a n d  F R E D  C O O K E

R ecently , there  h a s  been an  effort on the p a rt 
o f  s e v e r a l  a u t h o r s  t o  e x p l a i n  t h e  
phenom enon  o f te rrito ria lity  in colonially 
nesting  geese. R y d e r (1975) p roposed  th a t 
te rr ito ry  size evolved in re la tion  to  a balance 
betw een th e  fo o d  requ irem ents o f  the m ale 
and the  num ber o f  neighbours against which 
he m ust p ro tec t his fem ale from  non-sexual 
h a ra s s m e n t. In g lis  (1 9 7 6 )  r e p o rte d  th a t  
R y d er’s views did no t hold tru e  for Icelandic 
P ink-foo ted  G eese A n se r  brachyrhynchus. 
H a rassm en t o f nesting  fem ales did no t take 
p lace and  since te rrito ria l strife b roke dow n 
shortly  after the  beginning o f incubation , he 
hypothesized  th a t  te rrito ria lity  w as no t im ­
p o rtan t in supplying food  for the breeding 
m ale bu t ra th e r fo r the  fem ale p rio r to  
incubation .

W e assess these  hypotheses especially  as 
th ey  re la te  to  th e  L esser Snow  G o o se  A n ser  
caerulescens caerulescens  and, based  on an 
intensive o b se rv atio n al s tu d y  o f  th is species, 
p resen t an  a lte rn a te  hypothesis.

S tu d y  a rea  an d  m ethods

T he resu lts p resen ted  below  form  p art o f  a 
s tu d y  w hich to o k  p lace a t the L a  Pérouse  
B ay (L PB ) L esser Snow  G o o se  colony, 
58-4°N , 94-4°W ; 40  km  e as t o f  C hurchill, 
M an itoba . O bserv a tio n s w ere carried  out 
du ring  the  1977 nesting  season  from  a hide 
5 m high loca ted  in a  section  o f the co lony  o f 
high nest density  (22  n e s ts /h a  o f  land). T his 
density  w as a  reflection  o f  the abun d an ce  o f 
su itable nest sites (d ry  e levated  hum m ocks), 
all o f  w hich w ere used. T he hide w as co n ­
stru c ted  before a rrival o f  th e  geese in 1976. 
T he a rea  under o b se rv atio n  w as c losed to  
o th er biologists. T h e  observers lived in the 
hide and  m ost n ecessary  m ovem ents to  and 
from  the hide to o k  p lace after sundow n. 
P o s i t io n s  o f  in d iv id u a lly  id e n tif ia b le  
te rrito ria l m ales w ere m apped  10 consecutive 
tim es a t 4 - 7  m inu te  in tervals usually  three  
tim es per d ay  (m orn ing , afte rnoon  and 
evening) during  th e  entire  nesting season. 
(See M ineau 1978 for m ore  detailed in fo rm a­
tion  on  m ethods.)

M apping  w as in te rru p ted  w hen instances 
o f  rap e  (M ineau  1978) o r intraspecific  nest 
pa rasitism  (F inney  1975) were observed

since m onito ring  these occurences w as the 
focal po in t o f  th is study. ‘D aily  m ale hom e 
ran g es’ were calcu la ted  by  jo in ing  all o u ter­
m o s t p o s it io n s  fo r an y  g iven  d a y  an d  
m easuring  the  resulting  land  area. T his w as 
taken  to  be a c ru d e  ind ication  o f the m ale’s 
a tta ch m en t to  nest an d /o r fem ale. Only 
w hen the fem ale w as on  the nest were 
positions o f th e  m ale used. Sam pling ended 
w hen the  first egg began  to  pip.

Tw elve territo ria l m ales ou t o f  a  possible 
45 under o bservation  w ere re ta ined  for the 
analysis, the  on ly  c riterion  being proxim ity  
o f  the  hide fo r better dep th  percep tion  and 
good  visibility. D aily  hom e ranges were 
calcu la ted  only if 20 or m ore  p o sitions/day  
for any  given m ale w ere available.

R esults

T h e  change in ‘daily  hom e ran g e ’ over tim e 
w as calcu la ted . In  o rder to  co m pare  area  
changes betw een different m ales, the  ‘daily 
hom e ran g e ’ for any  given m ale is here 
expressed  as a  percen tage o f  th e  largest daily 
hom e range  reco rd ed  for th a t individual. 
T hese percen tages are then  subm itted  to  
angu lar tran sfo rm a tio n  and  p lo tted  against 
the  stage o f th e  nesting cycle (F igure  1). A 
highly significant regression  is ob tained  
(F( 1:136) =  848, P <  0-001) w ith positive 
slope. I t  is, therefo re , a p p aren t th a t the  m aie 
ranges fu rth er aw ay  fro m  his nest and m ate 
as the  season  progresses. M ovem ents o f 
m ales re la ted  to  rape  a ttem pts a t o th er nests 
are no t included  in these  d a ta  due to  the 
m u tu a l  e x c lu s iv e n e s s  o f  th e  s a m p lin g  
m ethods (see above). H ow ever, these a re  in- 
f r e q u e n t  e n o u g h  ( l e s s  t h a n  o n e  
a t te m p t/d a y /m a le  on  a v e ra g e ) th a t  no 
significant change  w ould result.

W hen  all o f  an  individual’s daily  hom e 
ranges fo r th e  laying and  incubation  periods 
are com bined , the  size o f  the ‘overall ran g es’ 
th u s ob tained  varies from  279 to  3 ,182 sq m 
o f  lan d  or by  a  fac to r o f  11-4. T h is is in­
d icative o f  a  v e ry  high in ter-m ale  variability  
in the  lan d  a re a  utilized during  th e  nesting 
period.

A s the  a rea  utilized by  any one m ale in­
creases over tim e, one m ight expect an  in­
c re a se d  to le ra n c e  to w a rd s  co n sp ec ific s ,
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w herever tw o ‘te rrito rie s’ w ere contiguous. 
T w o  ‘p a irs’ o f  m ales w ere used  for the 
calcu la tion  o f  ‘daily  hom e ra n g e ’ overlap, 
each  m em ber o f a  ‘p a ir’ being the  o ther 
m em ber’s nearest ne ighbour. All fo u r ini­
tia ted  nesting on  th e  sam e da te  w hich allows 
for the  use o f a  real tim e axis. T h e  m easure  
o f  overlap  is calcu la ted  as the percen tage  o f 
an indiv idual’s daily  hom e ran g e  w hich 
overlaps w ith th a t  o f its n earest neighbour.

100 t

N o t surprisingly , overlap  increases w ith tim e 
(F igu re  2a). H ow ever, th is increase  is m uch 
m ore sudden th an  th e  in crease  in daily  hom e 
range  and  this will now  be considered .

In  L esse r S n o w  G e ese , it h a s  been  
suggested  th a t th e  legitim ate p a ren th o o d  o f  a 
m ale can  be th rea ten ed  in tw o w ays. F irst, 
te rrito ria l m ales will a ttem p t to  insem inate 
(rape) fem ales o ther th an  their ow n (M ineau 
1978). Secondly , som e fem ales will lay  their
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Figure 1. ‘Daily home range’ for 12 territorial males with respect to their nesting stage (see text). The
‘daily home range’ for any given male is expressed as the angular transformed proportion of the 
maximum ‘daily home range’ calculated for that male.
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Figure 2. ‘Daily home range overlap’ for four territorial males with respect to date and incidence of rape 
and parasitism attempts on the study area (see text).
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eggs in an o th er fem ale’s nest (intra-specific 
nest parasitism ) to  the possible detrim ent o f 
th e  h o s t’s p ro g e n y  (F in n e y  1975). T h e  
frequency o f rape and parasitism attempts 
(on th e  a rea  un d er observation ) peaks during  
early  in cubation  as show n by F ig u re  2b.

W hen F igure  2 as a  w hole is considered, 
the  inverse re la tionsh ip  betw een hom e range 
o verlap  and  the  com bined  frequency  o f rape 
and  parasitism  a ttem p ts  is striking. I f  this is 
m ore th an  a co incidence, it suggests an 
e x p la n a t io n  w h ic h  c a n  be  p h r a s e d  in 
p rox im ate  o r u ltim ate  term s. E ither: (1) 
L esser Snow  G o o se  m ales m o n ito r con­
specific activ ity  in the  general vicinity o f 
their nest and regu la te  their m ovem ents ac­
cord ing ly ; or ( 2) the sudden  increase in range 
o verlap  h as evolved in response to  the  highly 
p red ictab le  d ro p  in rape  and  parasitism  
attem pts.

D iscussion

A facto r to o  often  overlooked  in the co n ­
sideration  o f  goose te rrito ria lity  is th a t there  
is indeed very little evidence to  suggest th a t 
aggressiveness in the  m ale serves to  defend 
anyth ing  bu t th e  actual nest site and  the 
fem ale. In h e ren t in th e  w idely accepted  
definition o f  te rrito ria lity  a re  tw o separab le  
fac to rs: defence and area . A s first n o ted  by 
E m ien (1957) th e  idea th a t  the a rea  carries 
special significance to  the  b ird  as som ething 
to  be defended stem s a p riori from  the defini­
tion  and is en tirely  hypothetical. Indeed, 
‘territo ry  size’ in geese ap p ears to  be highly 
variab le  an d  m ay  no t be the  m eaningful 
en tity  it is often assum ed to  be.

F o r  exam ple, the  ‘defended a rea ' is not 
fixed bu t m oves w ith  th e  fem ale (review ed by 
C o o p er (1978) fo r C a n a d a  G eese B ranta  
ca n a d en sis , Jen k in s ( 1944) an d  this study  in 
Snow  G eese) a lthough  the  nest itself con ­
tinues to  be defended. T he size o f  the 
‘defended a rea ’ is fu rth er sub ject to  extrem e 
individual va ria tio n ; it m ay  vary  w ith cover 
( E w a s c h u k  & B o a g  1 9 7 2 )  o r  w i th  
tem p era tu re  and general activ ity  s ta te  o f  the 
p a ir (Jenk ins 1944; M ineau  1978). A t the 
physio logical level, territo ria lity  is p robab ly  
under h o rm onal influence since injections o f 
tes toste rone  p ro p io n ate  have been  show n to  
increase  aggressiveness in R ing D oves Strep- 
topelia  risoria  (B ennett 1940).

A ccord ing  to  R y d e r (1975) the  te rrito ry  is 
a  fixed en tity  th e  size o f  w hich is a  balance 
betw een the nu tritio n a l requ irem ents o f  the 
g a n d e r  a n d  th e  n u m b e r o f  n e ig h b o u rs  
against w hich th e  fem ale m ust be protected .

R yder bases this hypo thesis on  his obser­
v a tions o f  w eight loss in nesting m ale R o ss’s 
G eese  A n se r  rossii and  o bservations o f  non- 
sexual h a rassm en t o f  th e  fem ale in the 
a b se n ce  o f  h e r m a te  in  C a n a d a  geese  
(E w aschuk  &  B oag 1972).

In g lis  (1 9 7 6 ) , h o w ev er, a rg u ed  th a t  
te rrito ria l strife cou ld  n o t function  to  secure 
a  food  source  for the  m ale since m ost o f  the 
feeding tak es place late  in incubation , by 
w hich tim e conspecific  an im osity  is a t it’s 
lowest. T he sam e holds true  o f  L esser Snow  
G e ese  (M in e a u  1978). A n k n e y  (1 9 7 8 ) 
sim ilarly  fo u n d  th a t n u trien t reserves in the 
L esser Snow  G o o se  are crucial to  the  m ale 
early  in the nesting  seaso n  w hen th e  am o u n t 
o f  feeding is m inim al.

O u r observations fu rth er d iscount the 
possibility  th a t  the  te rr ito ry  is established 
early  and m ain ta in ed  for later use as a  food 
source. N o t on ly  does the overlap  betw een 
L esser Snow  G o o se  ne ighbours increase 
over tim e, bu t late  in incubation , n o n ­
neighbouring  individuals a re  also  allow ed in 
close p rox im ity  to  the nest to  feed. G iven 
these ob se rv atio n s and  the  wide d iscrepancy  
betw een the a rea  used by different Lesser 
Snow  m ales during  th e  course  o f the  nesting 
season , it seem s unlikely th a t te rrito ry  size is 
re la ted  to  th e  n u tritional requ irem ents o f  the  
m ale. O u r o b se rv atio n s suggest th a t food  is 
o ften  (n o t alw ays) o b tained  in the vicinity  o f 
the  nest bu t th a t by late  incubation , those 
a reas a re  n eu tra l ones.

A s for th e  type  o f non-sexual h a rassm en t 
observed  by  E w asch u k  & B oag (1972) and 
m ore recen tly  by  C o o p er (1978) in C a n ad a  
G eese, it does no t seem  to  occur in any  o ther 
goose species observed  to  da te  except in the 
co n tex t o f  com petition  fo r n est sites.

Inglis ( 1976) also considers the  te rrito ry  to  
be a fixed entity . H is suggestion th a t the 
function  o f  te rrito ria lity  is to  defend a  food 
source  for th e  fem ale up  to  and during  the 
laying period  c an n o t be d iscounted  by our 
observations a lthough  areas off the  territo ry  
a re  often  preferred  by  the  fem ale a t this 
s ta g e . H o w ev e r, it h a s  b een  re p o rte d  
elsew here (A n k n ey  & M ac ln n es  1978) th a t 
the  q u an tity  o f  food  available to  the  laying 
fem ale is negligible and  th a t again, nutrient 
reserves accu m u la ted  before arrival on  the 
co lony  are  c rucial. T h e  im p o rtan ce  o f  an 
early  food  source  fo r th e  fem ale, therefore, 
w ould seem  to  be geograph ically  variable.

W e suggest th a t the  tw o intraspecific  fac ­
to rs  m entioned  above, nam ely  rape  and 
in tra-specific nest p a rasitism  are  crucial to  
the  un d erstan d in g  o f  goose ‘territo ria lity ’. 
P ro tection  o f  p a ren th o o d  is key to  the
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reproductive  success o f  a  m onogam ously  
m ated  m ale. F ro m  th e  evidence p resented  
above, it w ould seem  th a t  th e  m ale Snow  
goose is sensitive to  the  possib ility  o f  loss o f 
paren th o o d . In  sho rt, we hypothesise  th a t 
‘te rrito ria lity ’ in geese serves in p a r t to  
prov ide a ‘buffer zo n e ’ betw een nest and 
po ten tial nest p a rasites an d  m ore im po rtan t 
b e tw ee n  fem ale  a n d  p o te n tia l  ra p is ts . 
R ecognizing  the  im p o rtan ce  o f n est site com ­
petition  as yet ano ther function  o f  m ale 
aggressiveness, we conclude th a t there  is no 
conclusive evidence to  show  th a t  ‘territo ria li­
ty ’ in geese serves to  defend any th ing  b u t the 
fem ale and  the  nest itself.
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Summary

Ryder’s and Inglis’ hypotheses on the function of 
territoriality in colonially nesting geese are 
examined in the light of new information available 
for the Lesser Snow Goose Anser caerulescens 
caeru lescens. W e  suggest that male 
aggressiveness serves in part to provide a buffer 
zone between the nest and potential nest parasites 
as well as between the female and potential 
rapists. W e  further conclude that there is no 
evidence to show that ‘territoriality’ in geese 
serves to defend anything but the female and the 
nest itself.
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