
Territorial behaviour of wild Shovelers 
at D elta , Manitoba
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T erritory  typically refers to  ‘any defended 
area’ (Hinde, 1956) and  this usage is adhered 
to  in this paper. The status of territo ry  in 
breeding ducks is less clear th an  in m ost other 
birds. H ochbaum  (1944) considered it to  be 
present in all dabbling ducks, but Sowls 
(1955), D zubin (1955) and L ebret (1961) did 
no t agree.

In the Shoveler Anas clypeata, published 
accounts are conflicting. H ori (1963) con
cluded from  his studies of wild Shovelers 
in K ent, England, th a t they were non
territorial. Poston  (1968) also found little 
evidence for territo rial behaviour near 
S trathm ore, A lberta. However, M cK inney
(1967), in agreem ent with H ochbaum  (1944) 
and Sowls (1955), presented evidence, based 
m ainly on intensive studies of captive birds, 
th a t territo ria l behaviour can be well de
veloped. D etailed da ta  relating to  this be
haviour in wild populations appears to  be 
lacking. The present study was designed to  
ob tain  such quantita tive da ta  on the m anner 
in which areas are defended, and  the extent 
to  which such defended areas, as opposed to  
the undefended portions of the hom e range, 
are used by pairs of Shovelers. D a ta  were also 
collected on the types and frequencies of 
hostile male behaviour involved in territo ria l 
defence.

Study area

T he study area lay 2-4 km  sou th  of Delta, 
M anitoba, and  was a roadside ditch, 1-9 km  
long and 10-20 m wide, together w ith po r
tions of adjacent meadows. The general fea
tures of the area in 1970 were essentially 
unchanged from a description given by Sowls 
(1955). A 12-week period of observation, 20 
April to  10 July 1970, encom passed all know n 
Shoveler breeding activity on the area 
(Figure 1).

The ditch and w ater on the adjacent east 
m eadow  were connected during the first 8 
weeks of observation. The m eadow  w ater 
decreased progressively, however, from 
26-8 ha (67 acres) during week 1, to  0-4 ha 
(1 acre) during week 8. The ditch proper, 
w hich becam e distinct from the drying m ea
dow  during week 9, contained w ater 
th roughou t the sum m er, and was crossed by 
four sm all dykes.

V egetation of the flooded m eadow  began 
to  emerge during week 5 and covered much

Figure 1. Num ber of Shovelers present and 
engaged in different activities during successive 
weeks during breeding period (20 April-10 July).

of it by week 7. Except for 0-2 km  at the no rth  
end, the ditch was never clogged w ith vegeta
tion, although Typha  sp., Scirpus spp. and 
Phragmites sp. did appear in discontinuous 
patches along the sides o f the ditch th rough
out the sum mer.

Methods

Seventeen males were trapped  by placing a 
hand-reared  captive female in a clover trap  
of the design described by Lincoln & Baldwin 
(1929). They were m arked w ith nasal saddles 
(B artonek & D ane, 1964) and released at the 
trap  site. M ated  males were caught by plac
ing the trap  at the m ale’s m ajo r loafing spot 
on the ditch ; unm ated males were captured 
in the meadow. In addition, three females 
were caught on their nests, sim ilarly m arked 
and released.
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A car was used to  observe the area at the 
no rthern  and southern  limits of the study 
area, a 6-m observation  tow er near its centre. 
W ooden strips w ere placed a t 30-m intervals 
out from  the m ajo r loafing spots of males, 
and at 90-m intervals on the meadow , to  
enable the location  of males to  be estim ated.

The first count was norm ally m ade as soon 
as the birds could be seen (approxim ately
05.00 hours) and lasted for 30 m inutes. Sub
sequent counts of the same dura tion  were 
done at 2 -hour intervals, the last being just 
p rio r to  dark  (approxim ately 22.00 hours). 
This schedule was followed for 4 o r 5 days 
each week, except the first and last, when it 
was reduced to  3 days.

In  addition , weekly aerial transects of the 
m arsh were m ade from 6 M ay to  13 July 
and intensive checks of the w ater areas a t the 
periphery of the m arsh were m ade every 2 
weeks from 1 M ay to  1 July to  determ ine 
where Shoveler territories occurred.

Breeding chronology

Paired  Shovelers began to  use the flooded 
m eadow  during week 1. These pairs were 
non-aggressive upon arrival and often sat 
within 1-5 m of o ther pairs. P oston  (1968) also 
found th a t newly arrived Shoveler males 
showed little hostility. M ale th rea t display 
increased during week 2, being based on a 
‘m oving te rrito ry ’ (D zubin, 1955), in which 
the male defended the mobile female. D uring 
week 3, aggression increased further and 
pairs becam e isolated from  each other.

U nm ated  males arrived  during week 2 
(Figure 1). They courted  and chased m ated 
females and m ade jum p  flights as described 
by Lebret (1961) and  M cK inney ( 1970). F  rom  
one to  seven unm ated  males would harass a 
pair, whose m ale th reatened and chased the 
intruders. D uring week 3, of seventeen pairs 
under observation, twelve began searching 
for nest-sites on the ditch. U nm ated  males 
rem ained on the flooded m eadow  at th a t 
time, rarely harassing pairs which were using 
the ditch.

Figure 1 also indicates the num ber of pairs 
on the study area th a t were considered ‘terri
to ria l’ and ‘non -te rrito ria l’ on the basis of 
evidence presented below. Twelve different 
pairs resided on the study area over the 12 
weeks, the last pa ir having established them 
selves during week 10. N on-territo rial pairs, 
apparently  searching for suitable breeding 
sites, were present for periods ranging from 
2 days to  3 weeks. There was an influx of 
non-territo rial pairs in weeks 8, 9 and 10 
(Figure 1). D uring week 10 and  11, all bu t

one nest on the study area was destroyed 
by predato rs and  m ost pairs left the area. 
N o new territo ries were subsequently 
established.

Aggressive behaviour and territorial defence

Direct observations of localized aggressive 
behaviour concerned, prim arily, ten m arked, 
paired males. A dditional supporting  evi
dence for territo ria lity  was provided by 
observations o f ‘ritualized fighting’ (M cK in
ney, 1967), m ainly at the apparen t boundaries 
o f defended areas.

Aggression in Shoveler males includes 
‘hostile pum ping’ (th reat display), ‘ritualized 
fighting’, ‘chasing’, and ‘three-bird flights’ 
(see M cK inney, 1967, 1970 for descriptions 
of these behaviours). The last nam ed are 
referred to  th roughou t this paper as pursuit 
flights.

‘H ostile pum ping’ and associated calls 
were elicited in a resident male when an 
in truder approached  the defended area. If 
the in truder continued in to  the territory, 
‘hostile pum ping’ was followed by ‘chasing’, 
then  pursu it flights if the in truder did no t 
im m ediately leave the area. ‘H ostile pum p
ing’ and calling were also noted, in the 
apparen t absence of o ther Shovelers, when 
the m ale re tu rned  to  the defended area after 
pursuing intruders. At these times, he typic
ally sat in the ditch near his loafing spot for 
5-10 m inutes or longer, often vocalized, and 
then  went to  the loafing spot. ‘H ostile pum p
ing’ was also seen when a m ale approached 
a neighbouring territo ry  w hether o r no t the 
resident m ale was there.

‘C hasing’ was done prim arily  by territo rial 
holders, w ho typically rushed over the w ater 
w ith the neck outstretched and bill slightly 
upw ard, often open, and  pointed  at the other 
male. The latter, usually unm ated, showed 
little hostility tow ard the chaser and gener
ally left the area quickly. ‘C hasing’ usually 
gave way to  ‘ritualized fighting’ between 
holders of contiguous territories (see below).

In  the Shoveler pursu it flights appear in 
p art to  function in driving away intruders, 
and hence do  seem relevant to  territo ria l 
defence.

Aggressive in teractions were highly 
localized, occurring m ainly in the vicinity 
of the loafing spot. T able 1 indicates the fre
quency of m ale sightings and of aggressive 
behaviour of resident males in relation  to  the 
loafing spot during the entire laying and  in
cubation  periods. There were significantly 
m ore sightings and  hostile encounters close 
to  the loafing spot (0-30 m) bo th  for the com-
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Tabic 1. Location of marked territorial males on their territories and of aggressive interactions between 
these inales and intruders relative to the major loafing spot used

Distance from major loafing spot

30 m 31-60m 61-90m

Location of spot sightings of 10 
males (481 sightings)

399 (83%) 34 (7%) 48 (10%)

Location of males during bouts of 
observation (126 hours)

117(93%) 6 (5%) 3 (2%)

Location of aggression (threat, 
chasing, ritualized fighting) of 
10 males

257 (73%) 89 (25%) 8 (2%)

Location of boundary conflicts 5(16%) 24 (71%) 4(13%)

bined da ta  on nine males (y_2 =  88, P  < 0  001) 
and for an additional single m ale (y2 = 212, 
P <  0-001).

The male was m ost visible to, and best 
seen by, in truders from  either the prom inent 
loafing spot o r from  the unbroken  expanse 
of ditch. M ost in truders approached  along 
the ditch and  rarely from  the m eadow  behind. 
A lmost all (95%) hostile displays occurred 
either at the loafing spot o r in the ditch, 
suggesting th a t the w ater a rea  ra ther than  
the m eadow  area was being defended. P rio r 
to  pursu it flights, the pursuer was usually 
on or near the loafing spot. After 264 (99-2%) 
such flights, the pursuer retu rned  to  the terri
tory, usually w ithin 30 m of the loafing point, 
which further indicates th a t aggression was 
territo rial in function. Pursu ing  males whose 
m ates were a t the nest re turned  to  the terri
to ry  on 188 (95-5%) occasions, suggesting 
th a t the behaviour is related to  the physical 
site and no t ju s t the position  o f the female. 
Vocalizing by the female at the nest was not 
detected during or after pursuits but this 
m ay have occurred and influenced the m ale’s 
return.

H inde (1966) indicated tha t, ‘along the 
boundary  between territories is a narrow  no
m an’s land where prolonged skirm ishes take 
place and actual com bat is rare, such skir
mishes being practically lim ited to  the 
boundary  region’. ‘R itualized fighting’, which 
appears to  be an example o f such skirmishes, 
was used by M cK inney (1967) to  indicate 
the location of Shoveler te rrito ria l bound 
aries. As indicated in T able 1, m ost 
‘ritualized fighting’ in the present study 
occurred in the area of 45-60 m from the 
loafing bar (y2 =  25-7, P <  0-001).

M ales on contiguous areas appeared to  
recognize com m on boundaries. They were 
to be seen sitting, relatively inactive, for as 
long as an hour w ithin 3 -6  m  of each other,

each bird on its own territory . ‘H ostile pum p
ing’, ‘chasing’ and occasionally ‘ritualized 
fighting’ occurred prim arily  when one male 
approached m ore closely to the o ther or 
crossed the com m on boundary . Such in ter
actions by males w ith laying or incubating 
females typically occurred im m ediately after 
he had accom panied his m ate  to  the nest-site 
and  returned to  the ditch. However, m ost 
boundary  in teractions occurred during the 
pre-laying period, the tim e of territory  
establishm ent. After the initial boundary  
interactions, the neighbour’s te rrito ry  was 
rarely entered w hether o r no t the ow ner was 
present. W here boundary  conflict had inti- 
ally been intense, te rrito ria l males did not 
enter contiguous territories even after the 
neighbouring male had deserted.

Extensive observations (96 hours) of four 
neighbouring males which established terri
tories a t approxim ately th e  sam e time, p ro 
vided additional inform ation about te rri
torial boundaries. The territories of these 
males (A -D ) during the pre-laying period are 
illustrated  in Figure 2. A lthough it is difficult 
to  define exactly the location  of boundaries 
where actual conflicts were no t seen, the 
dashed lines delineate them  approxim ately, 
on the basis of disputes th a t were seen (dots 
in Figure 2) com bined w ith th e  alm ost exclu
sive use by the resident m ale of the rem aining 
area. M ore th an  70% of encounters at the 
northern  boundary  of the territo ry  of m ale A 
and southern  boundary  o f the territo ry  of 
m ale B involved unm arked  males, presum 
ably attem pting  to  establish territories. Over 
90% of encounters occurred on the ditch 
itself, apparently  because m ost in truders 
landed there.

Pursu it flight endings are  also included in 
F igure 2. They indicate th a t pursuits typic
ally ended near, but outside the territo ry  as 
defined by boundary  conflicts per se. Pursuit
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Figure 2. Coincident territories of four Shoveler males (A-D) along a roadside ditch. ----- , Limit of
area intensively used and defended; • ,  disputes between Shoveler males; x ,  nest of resident female; 
O, loafing spot of resident male; A> A, V, end of pursuit flights made by males A, B, C, respectively.

flight behaviour between males A and B 
provided further evidence th a t neighbouring 
males recognize and observe a com m on 
boundary  betw een their contiguous terri
tories. These flights typically involved re
versal of roles, the pursuer becom ing the 
pursued, when crossing above the boundary  
line in the ditch.

Territory size

Estim ates were obtained  of the m axim um  
space defended, actually  only a very restricted 
portion  of the to ta l hom e range used by the 
pair (D zubin, 1955). This was illustrated  by 
territo rial males which at times range far on 
pursuit flights.

As show n in T able 1 all defence during 
the laying and incubation  periods occurred 
within 90 m of the loafing spot, thus m aking 
the m axim um  effective size of the territo ry  
approxim ately 0-9 ha (Table 2). There was

also a  vertical com ponent to  te rrito ry  size. 
D efending m ales w ould th reaten  in truders 
at m ore th an  90 m (height estim ated by com 
parison  to  pow er line poles) bu t rarely gave 
chase unless the in truder indicated the in ten
tion to  land.

D zubin (1955) observed tha t territories in 
the M allard  Anas platyrhynchos and Blue
winged Teal Anas disoors m ay be larger 
during the early periods of nesting. A sig
nificant difference (x2 =  13-0, P <  0-001) was 
also found in th e  m ean area used by Shovelers 
before and after the onset of egg-laying 
(Table 2). O bservations of three Shoveler 
males whose m ates retained eggs for a con
siderable tim e revealed th a t defence was 
strong until it ceased abruptly  during late 
incubation.

T erritorial males ranged farther from the 
loafing spot during the early-m orning (05.00—
10.00 hours) period, apparently  because, 
aggressive in teractions, particularly  pursuit 
flights, were triggered at this tim e by the’
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Table 2. Comparison of maximum size
(hectares) of territories between the 
pre-laying and laying/incubation 
periods of ten Shoveler pairs

Pre-laying Laying/incubation

Mean area 2-9 0-9
Median area 3-2 0-6
Range in area 1-3-5-0 0-1—1-5

increased m ovem ent of non-territo ria l pairs. 
W hen non-territo ria l pairs were active later 
in the day, the sam e phenonem on was 
observed. D espite the tem poral variations in 
aggression, territories did not change sig
nificantly in size as a function of tim e of day. 
D zubin (1955) again reports a sim ilar result 
for the M allard  and Blue-winged Teal.

There was no significant size difference 
between four territories established before 
8 June and  five later territories, despite the 
fact th a t the concentration  of bo th  territo ria l 
and non-territo rial pairs on th e  study area 
was then  greater. This suggests th a t te rri
to ria l males do not occupy the largest pos
sible area when pressure from  o ther pairs is 
low. However, the concentration  of pairs on 
the study area was no t sufficiently great to  
determ ine this po in t conclusively.

Stability of territories

M ajor changes in boundaries did no t occur 
when adjacent territories were abandoned 
due to  nest failure. Stability was also m ain
tained despite frequent hostile encounters 
between the territo ria l Shovelers (19% of all 
encounters observed), and betw een non
territo rial Shovelers and  the incum bents. 
Poston  (1968) similarly noted th a t once 
established, Shoveler pairs were no t dis
placed by o ther pairs.

C ertain areas were used by successive 
pairs, ra ther than  being occupied continu
ously by a  given pair th roughou t the entire 
breeding season. O ne striking example of 
successive use of a po rtion  of the study ditch 
by three males is indicated (Table 3) in  rela
tion  to  egg laying and nest losses. D uration

on the territo ry  was based on first and last 
sightings of the m ale or female of the pair; 
du ra tion  of a m ale’s dom inance was based 
on his success in excluding others.

The im portance of the nest was suggested 
by the alm ost im m ediate reversal in dom in
ance between males 2 and 1 following nest 
loss by pair 1. D om inance m ay also alter 
p rio r to  nest loss, however, for male 3 
assum ed dom inance over m ale 2 about 10 
days p rio r to  the loss of the la tte r’s nest, 
when the pair-bond was w eakening and male 
2 was spending m uch less tim e on the 
territory.

T he use o f the territo ry  by the female m ay 
be severely restricted by the hostile behaviour 
of encroaching males. Fem ale 2 did no t for
sake the territo ry  for at least 6 days after her 
m ate deserted her, bu t she was extremely 
secretive when off the nest, staying prim arily 
in the vegetation in the ditch edge, and  using 
only a  few square m etres o f w ater opposite 
the nest for feeding. Fem ale 3 also used the 
territory  after her m ate deserted her, but 
loafed and  fed within a sm aller area, approx i
m ately 15 m in radius, than  she used before 
her m ate’s departure. A sim ilar restricted 
radius of activity was also no ted  for the only 
o ther tw o females whose nests were still 
viable when they were deserted by their 
mates. These observations suggest tha t the 
m ale is essential in m aintain ing the territory  
for the female.

Use of territory

In  agreem ent w ith P oston ’s (1968) w ork on 
wild Shovelers, I found th a t pairs spent m uch 
of their daylight hours on the territory . D u r
ing the pre-laying period, w hen the territory  
was being established, ten pairs spent from 
2 to  4 hours on the territo ry  (usually in the 
period  05.00-09.00 hours) w hen o ther pairs 
searched for nesting sites. They were no t on 
the study area at o ther times. D uring late 
laying and  incubation, m ales of ten  pairs 
observed spent an average of 73-5% (range 
55-90%) of the daylight hours on the terri
tory, thus m aking use of th e  area by o ther 
pairs virtually impossible.

Table 3. Use of the same portion of the ditch by three Shoveler pairs at different times

Duration of pairs First egg to
on territory nest destruction Period of dominance

Pair 1 
Pair 2 
Pair 3

27 Apr .-27 May 
15 May-17 June 
6 June-9 July

15 M ay-22 May 
1 June-16 June 

12 June-9 July

27 Apr.-23 May 
24 M ay-6 June 

8 June-9 July
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F emales spent all of the daylight period on 
the territory , even in the absence of their 
mates. H ochbaum  (1944) suggested that 
females m ay no t have observed territorial 
boundaries at such times, bu t their activities 
were none the less localized, usually around 
the loafing spot. Such females were rarely 
harassed by territo ria l or non-territorial 
males presum ably because these males still 
associated the a rea  with a hostile territorial 
male.

Discussion

Since H ochbaum  (1944) reported  territorial 
behaviour in ducks, several au thors have 
criticized aspects of H ochbaum ’s conclusions 
while others sta te  tha t territo ria l behaviour 
does no t occur in the M allard and Shoveler 
(Lebret, 1961 ; H ori, 1963). These differences 
of opinion are considered by M cK inney
(1965) to  be due prim arily  to  the dearth  of 
evidence for defended areas. However, for 
the Shovelerand som e other species, M cK in
ney (1965) and Siegfried (1968) state th a t the 
concept of te rrito riality  is valid and widely 
accepted. In agreem ent with M cK inney’s 
(1965,1967,1970) w ork on captive Shovelers, 
my observations of localized activity (Figure 
2) including intraspecific hostility (Table 1) 
and exclusiveness of the localized area, all 
show th a t Shoveler males in a wild popu la
tion  m ay defend an  area which is often con
tained w ithin reasonably  well-defined limits.

Poston ( 1969), w orking in a prairie pothole 
hab ita t where the concentration  of breeding 
pairs was low, found hom e range size of 
Shovelers to  be 73 acres (29-2 ha) while G ates 
( 1962), who w orked in hab ita t sim ilar to  that 
found at D elta, m easured hom e ranges of 
not greater th an  20 acres (8 ha). M ean terri
tory  size during the laying and incubation 
periods in the present study, 2-3 acres (0-9 ha), 
closely resembles P oston ’s (1969) estimate, 
based on tw o pairs, of 1-5 acres (0-6ha) for 
the corresponding ‘core area’. It seems likely 
th a t this confined area, which is no t readily 
reduced byaggressive behaviour of intruders, 
m ust be considered the portion  of the home 
range m ost crucial to  reproductive success.

Functional significance of territory

Gates(1962), w orking w ith the G adw all Anas 
streperà, and Poston  (1968), w orking with 
the Shoveler, d iscounted hostility, a com 
ponent of territo ria l behaviour (Tinbergen, 
1957), as a m echanism  lim iting density of 
breeding pairs on their study areas. M cK in

ney ( 1965), however, believed tha t hostility in 
the form of aerial chasing, as is seen in the 
Shoveler, served to  produce som e degree of 
dispersion of pairs. In  agreem ent with 
M cK inney, my da ta  indicated tha t Shoveler 
pairs at D elta were spaced both  in time, as 
seen in the nesting delay of non-territo ria l 
pairs (Table 3), and in space as a result of 
te rrito rial behaviour.

Several hypotheses to  explain the function 
of spacing in ducks have arisen. H ochbaum
(1944) theorized tha t it ensured successful 
copulation , while M cK inney (1967) sug
gested th a t it was p robably  an  an ti-p redato r 
device (see also Erringt on. 1946; Tinbergen. 
1939). H ochbaum , M cK inney and  W ard 
(D elta Sem inar, 1969) also stressed the im 
portance of food to  breeding ducks, as did 
G eyr (1924) for the M allard  and Siegfried
(1968) for the Southern Black D uck Anas 
sparsa.

In  the Shoveler, although territo ria l be
haviour does appear to  ensure protection  
for the female from aggressive males, this may 
be little m ore th an  a secondary consequence 
of territory , as discussed by H ine (1956). 
Spacing to reduce predation  (M cKinney, 
1965) seems reasonable and cannot be ruled 
out by the present data. Some resource 
essential to  reproductive success m ay be de
fended, thereby justifying the considerable 
expenditure of energy by the resident male 
in m aintain ing  the territory. Broods of dab 
bling ducks are very m obile (Evans & Black,
1955), and presum ably feed little or not at 
all on the territory . However, the adult female 
m ay feed there  exclusively during the later 
stages of laying, and for the entire incubation  
period because they spend little tim e off the 
nest (W ard, 1969). C ertainly the laying and 
incubating female Shovelers in the present 
study fed for m uch of their tim e off the nest. 
The territo ry  then  appears to  provide a m ea
sure of protection  for the contained food 
resource and allow  the female to  utilize it 
undisturbed. If so, this would seem to  be a 
reasonable functional explanation for the 
extended and  well-developed territo rial be
haviour and  pair bond of this species.

A further possibility is tha t an extended 
pair-bond and  associated territo rial be
haviour m ight be especially im portan t to  
Shovelers during re-nesting. C om petition  for 
te rrito ry  sites was keen at this tim e because 
of drying of hab ita t and influx of new pairs. 
Those which were able to  establish territories 
nested quickly, whereas the females of two 
non-territo ria l pairs did not nest at all.
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Summary

The territorial behaviour of wild Shovelers Anas 
clypeata was studied on a 1-9-km long roadside 
ditch at Delta, M anitoba, Canada. Most of the 
data used was derived from observations of seven
teen marked males and three m arked females. 
Breeding activity on the study area spanned 12 
weeks and twelve diiferent territorial pairs were 
observed. Breeding activity ceased late in the

season partly as a consequence of widespread nest 
predation.

Aggressive behaviour of territorial males took 
several forms and contributed to the establishment 
and maintenance of territories. Such behaviour 
occurred primarily within 30 m of the focal loafing 
spot and was not noted further away than 90 m.

Boundaries were well defined only where there 
were frequent interactions. Defence was primarily 
of the water area and not the adjacent meadows. 
There was a vertical component to the territory. 
The area used by pairs became significantly 
smaller (0-9 ha) after the onset of egg-laying. Terri
tory size did not significantly change later in the 
season despite an increased concentration of pairs.

Territories were remarkably stable and no pairs 
lost territories as a result of hostility. However, 
stability may break down when the pair-bond 
weakens with advance of incubation or when the 
nest is destroyed. Certain areas were occupied by 
as many as three successive pairs.

Pairs spent virtually all their time on the terri
tory after egg-laying was well advanced. Females 
still used the territory after dissolution of the pair
bond although their activities were restricted to 
the area around the loafing spot.
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