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Social Aspects of Reproductive Behaviour in-the

Black Duck (Anas- rubripes) in Eastern Nova Scotia
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. Territories were establiShed only after pairs were on the

)

marsh 30-40 days. Females spent approximately 45 days on the

f

territory and males 27~32 days. Males were almost always on the

térritory dqring the egg laying period but left the female and
territory during mid-incubation. Pairs foraged almost

continuously during the pre-territorial period. When the pair
1

was- together prior-to laying, the female fed 35-40% more than
the’mali; Similarky on the territory f;ﬁ;les fed 50-60% more.
Encounters betweén groups of unpaired males and pairs
consigtently resulted in social display by unpaired m#%és.
Single’unpa%;ed males seldom displayed but remained near pairs.
Paired males threatened and chased unpaired males gnd generally
remained near their mates.

Pursuii flights in five Anas species were analysed,
"compared and egupated to the social syitem of each species.

Pintail and shoé%ler flights were different while black duck

and mallard flights were similar to each other but different

T

from pintail and shoveler flights. \
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- son territoire et le mAle de 27 & 42 jours.

Les ASpects Sociaux du compontement‘Reproductif du

Canard Noir (Anas rubripes) dans l;EsE de la Nouvelle-Ecbssd&

N !
;

RESUMé

Les territoires sont établis 30 5'40‘jours apres 1'arrivée
des paires. Au total, la femelle demeure environ 45 jours sur
Le mile passe
presque tout son'tembs dans le territoire jusqu'a la fin de la
ponte. Il laisse la femelle et le territoire lorsque la

couvaison est a moitié complétde. Les paires se noﬁrissent .

-presque continuellement jusqu'a ce que le territoire soit etabli.

Avant la ponte la femelle se nourrit en moyenne de 35 a 40% plus

longtemps que le male; sur le territoire de 50 a 60% plus

longtenps.

A 7
Le comportement des miles actouplés envers les nidles
’ l
/ . . ~ 4
non-accouplés varie au cours de la saison. 'Les males accouples

» ° A
ne poursuivent pas longuement les autres miles. Les malés

solitaires sont souvent tolérds sur leur territoire..

" '

. . ¢
Les vols de poursuite du canard noir et du mallard sont

. / \
differents de ceux des autres aspeces.
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Thié thesis consists of three manuscripts in the format
suitable for submission to the Canadian Journal of Zoology.
The content of the material contained in each manuscript is
related but it is sufficiently different to warrant a
separate treatment. °

.The first two manuscripts deal with the breeding biology

of the Black Duck, Anas rubripes, in a tidal estuary in

northeastern Nova Scotia. One manuscript elucidates details
of territorial behaviour with particular reference to the
’ : -,

pursuit flight. The other manuscript discusses.details of

1

the behaviour of unpaired males, particularly as it relates

1

to the activities of paired females. \

J

The third manuscript brings together data collected

v

from 1968-1976 on the pursuit flight in five species of
dﬁéks belonging to the genus Anas, including'the Black Duck.
This is a comparative treatment of a behaviour pattern which
is an integral part of the social behaviour of each species

during the breeding" season.
Although information on ecological parameters®has

k) -
been accumulating, details of the breeding behaviour of

the Black Duck have not beén elucidated. 1In particular, ,

‘

F
details are lacking on the role of the male in relation

to his mate d%ring the time that the pair bond is developed.

2

s o
-

3
P

'
!
I
H




"F This study involved the observation of marked birds during

.\
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the reproductively critical time prior to and during egg
. laying. The significance of the male in aiding the female !

to succeed in her ‘reproductive effort was emphasized. ,

Males established territories prior to egg laying by- Rl
s x \
the female and maintained them until mid~incubation. The

pursuit flight was the main mechanism in the establishment

. and maintenance of teﬁritories and characteristics of this .
> behaviour pattern are reported in detail.:
The second manuscript deals with the behaviour of

unpaired males in the same study population. There is

~

little published information concerning the behaviour of . :
\ . . X
‘i unpaired males in any duck species and none for Black Ducks. e

The activity of these males was invéstigated to elucidate
L9 i \

: . the influence that they had on paired birds, particularly

’ females. ot

The third manuscript is a comparison of characteristics
- I

of pursuit flights in five species. The main objective is
to elucidate the functional significance of this behaviour
n‘c Y

pattern in each species. In addition, the motivation of ,

the chasing male is also considered. . 2

! Each of these manuscripts represents a contribution

k\ to original knowledge in that studies like this of marked,
wild ducks are few. This is particularly so for the Black

I : \

Duck, the main study bird. Several aspects of the study ’ .

¥ N

(y ;N “




«
: mﬁmw

have special significance. The ?aily and seasonal‘aétivity

¢ budget of paired males and females, particularly during

breeding, elucidates factors critical to the reproductive | '

¢

<
Rt s TR, SRS YR T

“ success of the pair. 1In particular details of activity
. i .
schedules aid the observer in determining the relative ° :

[y

importance of foraging, hostility. toward conspecifics and

other behaviour patterns in influencing the reproductive

)} \: )

:ﬁkngffort of the péir. These asperts were investigated and -
A | ¢
are discussed. ' - . s %

Another key aspect of the study was the determination

&thét territoriallbehaviour is déveloped in this population
of Black Ducks. This was determined primarilthy the
observation of marked birds. Much of the discussion her%‘

‘ clarifies the situation in Black Ducks and attempts to I
clarify the functional significance of territory in ducks,

a topic that is confusing .in the ‘literature.

In the introduction and also the discussion sections

of.each maduscripgjﬁhere is a brief historical statement

of the relevant published work. This appears brief bégause,
although various workers have made contributigns in the
past, most of thg‘significant contributions have been made

by contemporary researchers and their work is cited. 1In

general though, the study of the breeding strategies of &

ducks has suffered due to a lack of intensive observation

of marked birds and this is reflected in the literature.

!
{
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TERRITORIAL BEHAVIOUR BY BLACK DUCKS (ANAS RUBRIPES)

ABSTRACT : \

Observations of wild marked birds provided a qud{itative
and quantitative description of\hostile intéractions betyeen
pairs throughout the breeding season. Interactions occurred
firsf on the communal part of the marsh and later on
territories. Changes in the form and intensity of hostility
led to the spatial displacement of pairs. The pursuit flight
by males was the main mechanism in the establishment and
maintenance of territories.

Territories corresponded to tidal ponds (0.61-3.9 ha)
at the marsh periphery and were established g%ly after paifs
were on the marsh 30-40 days. Territories were establisheq
approximately five days before egg laying began and females
were resbonsible for their location. Females spent
approximately 45 days on their territories and males stayed

27-32 days. Males remained almost continuously on their

territories during the pre-laying and laying periodsé? but left

both their:females and their territories during mid-incubation.

\ The activity of males and females of pairs was analysed
and cqmpared‘according to three activities: foraging, loafing
and hoséility. Pairs, and particularly the females, foraged
almost continuously during the pre-territorial period. When

a pair was together prior to laying, the female fed 35-40%
more than the male. Similarly on their territories females

fed 50-60% more. Hostility by territorial males toward

intruding pairs provided seclusion for the resident pairs.
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Territorial behaviour by’ black ducks (Anas rubripes)

INTRODUCTION

McKinney§f1965) categorized the response of ducks
encountering other ducks on the breeding grounds. However,

for the black duck (Anas rubripes), description of these

responses is lacking, particularly changes fn response &
throughout the breeding season. The concept of territoéy ’
in breeding ducks is controversial anHl there are no
guantitative data suggesting that this behaviour occurs in
black ducks, despitéluse of the term in the literature
(Coulter and Miller 1968; Mquall 1958; Stotts and Davis
1960; Wright 1954). The objectives o}/ this paper are to}
quantitatiQely describe encounters between pairs of black
ducks, particularly changes in their form, frequency and

intensity, from arrival on the b ding grounds to pair

ils of territorial

1

behaviour and activity schedules of pairs are described.

bond dissolution. In addition, de

Although encounters between pairs and unpaired males are

described here, they are discussed in much greater detail

in another paper.

The study area was an undisturbed 170 ha SEartina

¢

marsh at the upper end of a tidal estuary in

Antigonish County, Nova Scotia (Figure I). The
vegetation is the same as described by Nixon and Oviatt
(1973) for a New England salt mars?r Tidal pools which

ranged in size from 0.61 ha to 3.9 ha occurred in the marsh and

ft“\

-
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at the ﬁefiphery. These pools were permanently water-
filled and free of emergent vegetation éxcept at the edges.

The marsh was free of ice two weeks or more before inland

a1 e s A TS S i

ponds and was the focal point for migrants ahd also
residents which wintered in the permanently ice~free lower

estuary. Birds used the marsh from mid March until ice

Ve
v

forced them out in late December. L
Sevéral vantage points allowed virtually complete -
surveillance of the marsh énd frequently many pairs could
be watched simultaneously. Numbers and locations of birds /
were estimated each year (1972-1973) from counts made at
two hour intervals (dawn to dusk) on three or four days each
week from 15 March to 15 June, Individual pairs on
territories wére observed continuously for periods of

30 min to 5 h. A grid of wooden poles, placed approximately

100 m apart, was used to locate and follow the movement of

birds ( A¥hese grids each covered approximately 2 ha and

were located on six of the most frequently used parts of

the marsh. In addition similar grids were located on four

intensively obseryed tidal pools. During the fhree years,
¢

27 males and nine females were captured in wire mesh traps

baited with grainz These birds were marked with nasal .

saddles (Bartonek and Dane 1964) and released. Both marked
and unmarked birds were observed for 280 h during the

pre-territorial period and for 420 h during the territorial
|
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period. Continuous periods of intensive observation

s
) R b

(total 360 h) of seven marked males whose breeding schedules
were knéwn provided most of the data on Eerritorial“behaviour.
Pursuit flights deal with both marked and unmarked paired
and unpaired males as chasers. However, purgyitlflights i
in which a territorial male chased an intruding pair from ,
the territory are dealt with in most detail. Daily and
seasonal flight frequencies for the po ulation are based
on the observation of 156 flights in l§§4 while the
description of pursuits Ehé data aﬁalysed in relation to
the breeding chronology are based on ?bservations of 132 '
entire flights of 12 marked territorial males during 1973
and 1974. Additional refergnce is made to 42 pursuit (\
\

flights observed in 1976.

RESULTS AND DISCUSSION . : -

Black ducks in this population apparently employed
three different breedingpgtrategies; 1). nesting and foraéing
inland along streams, but rearing broeds in estuaries, and
ﬁaving territories corresponding to the main foraging area;
2) nesting inland, but foraging’a;a géaring 7roods in
estuaries and having territories corresponding @o a pond

near the nest or a section of the marsh edge; and 3) nesting

and foraging in the estuary, and having territories

~ oy,

-

corresponding to tidal ponds. Results reported here apply

\

to the third strategy. \ ‘ 3
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) .
-The nesting period each year (1972-1974) was

arbitrarily separated into pre-laying, laying and incubation .

o

periods based on observations of all pairs that nested on ™~

the study area and by location of nests. As Reed (1970)
found in his black duck study, theggnset of breeding was
sufficiently synchronized each year, to determine a peak of
nesting for the population.

Twenty of the 23 territories on the study area over
the three years-were located on six pondSQat the periphery
of the marsh that ranged in size from 0.6 ha to 3.9 ha
(Fig. 1).' Each pond was used by at least one pair during
each year-and three ponds were used by two successive pairs |
on two occasions. The remaining three territories were
located along portions of approximateiy 9,000 ﬁ of marsh

e
edge, not on the central yart of tKe marsh which was a

communal area (Fig. 1).

Interactions on the Communal Area

Pairs used the communal area throughout the breéding
season but most intensively before ;hey established
territories. Pai;slusually foraged when there and were
quite mobile except prior to the second week of April when
ice restricted movement. At this time pairs were relatively
tolerant of each other and éften foraged 3.0 to 4.5 m apart
in 1§catioﬁs where food appeared abundant. Even after ice

4

no longer restricted movement and a measure of pair dispersal

had oécurred, there appeared to be a tendency for pairs

g
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to join other pairs to forage. Even pairs which defended
territories eléewhere sometimes éoraged within 9 to 15 m of ;

other pairs. Flock feeding presumably éssisted birds in the :/'
; location of food and perhaps facilitated the detection of

potential predators like bald eagles (Haliaeetus leucocephalus)r

which harassed them. -

Probably most early hostility occurred between }
foraging pairs’and seemed to be primarily a consequence of
the shortage of foraging locations. Genefally when one pair
encountéred another early in the season, the male of one or
both pairs stopped, held his head high and swam away followed
by his mate. However, obvious hostility was observed in i22

of 232 enéounters between%ﬁoraging pairs (Table 1). The

i: participants in these encounters usually occupied an area of

5 or 6 square meters while foraging and a male threatened or
chased only birds which approaghed within 9 m of him.
Supplanted pairs usually moved only 5-6 m away from where the .

encounter occurred. When not feeding pairs usually loafed .

15-30 m apart.. .

The site where these encounters occurred did not
appear to have any significance to, the pair beyond the time
they foraged there (range 12-125 mi; per day). Pairs usually
left the site when finished feeding and often loafed near
other pairs with which they had earlier interacted. Often
another pair swam to a site as soon as a pair vacated it.

Furthermore, no territories were established in three heavily

, utilized locations where most early hostile encounters were seen.

s




Whenever pairs gathered at preferyxed foraging locations
virtually continuous chasing and threatening occurred between

nearby pairs and dominance often changed during bouts of

fpraging. Preferred locations were quickly occupied when

deserted. Althdhgh suﬁ@&%néed pairs Qere not apparently
inhibited\§mom foraging and began feeding aga;n immediately
after being supplanted, 23 of 65 pairs swam about, apparentl&
gsearching for a feeding place, from 17 to 60 min before they
resumed feeding. After pair dispersal had begun, ﬁair;

supplanted while feeding usually swam further (20 to 90 m)

away from the usurping pair than they had earlier in the

. season. The chasing male rarely chased tHe other pair more

than 10 m from where he and his mate were foraginé. MUnlike
most early encounters between pairs where hostility was

associated with the occupation of a foraging location, %ater

in the season hostility usually occurred whenever two pairs

v

met, regardless of circumstances.

Changes in Hostility and Displacement of Pairs During the

Season -

gaireq females appeared hostile toward other'$airs
earlier in the season than did their mates. This was
expected since the first observed hostility occurred when
paired females Incited during soc¢ial dispiay by unpaired

males. Dg;ing 1974, Inciting occurred in 46% of 402

hotile encounters‘between pdirs. The first hostility by

\

U

e
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paired males toward pairs appeared to be initiated by the

-

Inciting of females. Although Inciting occurred throughout

the season, most occurred on the communal area before flock /

. r
dispersal and before the female's mate reacted by threatening

&
¥
5
H
!
®
i
K
»*
t
’

and chasing the other pair. Early in the season the mate
reacted to Inciting by attacking primarily the male of the other
pair. However after hostile encounters between pairs had
occurred for approximately ten days, males reacted more quickly

toward intruders and always attacked the female. .Inciting

occurred less frequently after the first week oﬁ April probably

because pairs appeared to avoid each other and malés left

their females to swim toward approaching pairs. This was
particularly so on territories where Inciting rarely occurred.
Intensity of male hostile behaviour provided a measure

of the seasonal change in intolerance between pairs. McKinney

(1965) noted that hostile behaviour in male -ducks ranges

from threat to the pursuit flight. Figure 2 compares chahges~

through the breeding season - in the relative occurrence of the
; following four subjective measures of intensity which are

comparable to male hostility in the closely related mall;rd

(A. platyrhynchos) and similar to hostility in the blue-winged

ducks (McKinney 1970): (1) threat postures, (2) mild rush

across the surface of the water, (3) overt attack, (4) pursuit

flight.
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" Threat and mild rush were characteristic of the

commqnal area and occurred most frequently before flock
aisperéal. The high occurrence of threatlon‘the communal
area probably refiects a conflict between escape and attack
and also between attack and remaining with the female.
Mild rush occurred early and only on the communal area and
was characterized by one male following another pair. This
did not develop into more overt hostility even when intruding
pairs, remained nearby. Overt attack on the communal area
océurred later in the season, usually when males with
territories elsewhere encountered pairs. Pursuit fl;ghts
were almost entirely restricted to territorial males
chasing intruders from the territory. There was no step-wise
reversal of intensity of hostility as pair bond attachments
waned but rather a gradual cessation of hostility prior to
pair bond dissolution.

The spatial displacement of one pair by another
provided a further measure of -seasonal chénge in hostility.
A pair was considered displaced when the male and female
left the immediate area oflencounter and were not subsequently
challenged by the original chaser. Pairs on the communal
area were not usually displaced far and frequently a changel\
in trajectory‘by one or both interacting pairs resulted in
no fﬁrther hostility. Typically the displaced pair swam,

AN
rather than flew, away without resistance or hostile display.
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By the first week in April pairs on the\communal area
threatened other pairs wit%}n 9 m but rarely }hoée further
away. During the second week iniApril when ice had left the
marsh, most pairs remained 30-456 m apart. It was rare for
the male of'oné pair to attempt éo displace another pair
which was more than 45 to 60 m from his female. Pairs
beyond 90 m Qere never attacked on the communal area.
This Jgs true for both pairs which had not yet established
territories and for pairs which had territorigs elsewhere.
Figure 3 shows that encounters occurred first on the
communal area and remained relatively:copstanﬁ in frequently
until pairs established territories. Then, most encounters
occurred on territories and the frequency increased.
Comparison of the dispiacement and pursuit flight curves
illustrates that the pursuit flight performed by paired
te;riﬁorial males waé the most effective mechanism to

displace intruders from territories.

Pursuit Flights ,

Most pursuit flights involved a known territorial
male chasing an intruding pair thusincluding three birds
‘altogether. Only twice were malés which defended
contiguous terriﬂgries involved as the sole participants.
Only eight pursui%'flights originated on the communal

area and are not igplude@ in the ensuing description

derived from 132 pursuit flights involving intrudin? pairs
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not“hblding territories in the study area and a known

1

paired territorial male as the chaser.
/ Most intruding pairs f;nded on an occupied pond
before being approached by the territorial male. Persistent
pairs that continued to return after being chaéed were
frequgntly chasea again before they could land. Females of
intruding pairs always landed on territories before their
mates. While 'on the water, a resident male attempted to
approach a fem?le whose mate defended her on only two
occasions by swimming toward a resident male.. When the
female's mate was between per and the chaser, the chasing
resident simply swam around or jumped over the mate to ‘get

1

to the female. Only once did a chaser peck at an intruding

male. The chaser usually swam toward the female, ®

particularly if she, was at the edge of his territory and

either jumped at or rushed at her when within 6 to 9 m.

The female almost always flew before he reached her but '
on five occa;ions a female did not immediately fly and a

chaser grabbed at hér back.

H

Once in the air the female of a pair was always the

' subject of pursuit.‘ This was obvious in 48 (36%) encounters

where a female's mate remained on the water during the entire
chase or lagged at least 9 m behind. Even when her mate was
close to her he was always the third bird in a pursuit

flight. Only once was a mate observed to grab at a chaser'.
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in flight and even then the chaser did not shift his
attention from the female. Since a chased female's mate
always, if belatedly, follows her, the chaser also

indirectly displaces intruding males by chasing females.

o

When in flight a pursuing male‘inly rarely ‘ -

approached close enough to make contact with a female

*

and, even then, made no obvious attempt to do so.

-

Although a female's mate only occasionally called (fab—rab)
during pursuit flights, a pursuer fr§quently did so while
chasing and when he returned to his territory. Afger
pursuits a chaser usually entered his home pond vig the

|
same trajectory and occasionally flew around his territory

-

calling (rab-rab) as noted by Dwyer (1974) for gadwélls

(A. étregérai and Seymour (19543) for shovelers (A. cliEeata).
When intruders remained near- a territory theJQerritorial '
male often sat there alertly after a pursuit flight.

Inciting was observed only three times and involved
females which returned to a territory éespite repeated
chasing by the resident. Persistent §uacking by a female
occurred during nine (7%) flights; seven of which involved

J

three different females known to be pre-laying birds.

o

Although Reéulsion behaviour (Lorenz 1941-1971) by a female
was not observed in these flights, during 1976 both
Repulsion posture and associated call was observed in two

o v

flights. 1In both cases, the mate of the chasing male .and

3
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/ '
the pursued female were indubating eggs. In one case the
pair bond between the pursued female and her mate was no

\
longer intact.

Flights were congidered long (>25 s) or short (1~25 s)
based on the median of 132 flights which fell in the 21-25 g
interval. A chaser invariably chased until intruders left
his territory but had to chase returnjng females again in 30

, \ \
(23%) encounters. 1In six of these, chasers made four chases

before intruders failed to return. Long flights appeared

more to reflect the persistence of females in attempting ' :

to’ land on a territory than attempts by chasers to continue
the pursuit. These mainly unmarked feﬁales appeared to be
expl&ring%fﬁgknesting cover and were not there to forage.
This conclusion was based not only on the persistence of

females to, remain near territories but also on observations &

o

of females before and after encounters. On 27 occasions -
females went to other tidal pools after being chased. They

did not forage during two hours of observation and, on 12 °

\

\
]

occasions, females and their mates flew to upland vegetation
v \\\

beside a pond, apparently to search fdg\a nest site. On

seven occasions before encounters with territorial males,
it

: ! |

pairs were observed for 27 to 125 min. During this time

the females did not fofagg\fnd each time flew with their
. , . N

mates into upland vegetation.\ A further 49 of 61 (81%)

encounters on territories, in|which an i/truding pair was

|
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watched for more than five min before an encounter,

appeared to involve intruders which were explor;ng for

nest sites and not forag%pg. Foraging pairs appeared to
avoid territories: usually remained on the communal area
(Fig. 4) and, when chased by a territorial male, immediately
left the vicinity of a te?%itory. ~
Sometimes females continued onto a territng even

Q

after their mates, which had accompanied t?em on previous
attempts, had flown back to the communal area. The male's
desertion at this point was lgnored by the females, but
they left the territory immediately when chased by a
defender. The apparent reluctance of intruding males to
persist in anarea suggests that intruding males may be
intimidated by terrigorial males more than females.

As a result of pursuit flights, intruding males and
fémales were often separated from each other for up towgo
min particularly when the male mated to a chased female
did notﬂjoin the flight immediately or did not accompany
the female onto the territory. Since females alone were
rarely observed attempting to invade a territory, separation
might‘delay or perhaps completely discourage subsequent
attempts by a female to return to a territory.

There did/pot appear to Be an increase in the

threshold of response of the chaser with repeated chasing.

Some females that repeatedly returned were subsequertly

14
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chased more vjigorously than during initial encounters. There

Ty

was apparently no quiescent period after pursuits. Males that

most frequently encountered intruders appeared to chase

2 Wt

PUPRPE)

intruders more vigorously than males which only occasionally,

B R R

i encountered intruders. On returning from pursuit flights

| l males sometimes chased other pairs that had hitherto been
tolerated at the periphery of the territory.

; A pursﬁit flight usually ended when the chaser ceased

chasing and circled back toward his territory. However six

v

. a

times pursuers landed with chased pairs on the communal area.

! : On three occasions a pursuer sat with his head high within ’
3 m of a female and with}n 2 min returned to His territory.

) (} But on the other occasions males attempted to mount pursued

» females who immediaiely dove beneath the surface of the water.

In each encounter the female's mate grabbed at the chaser

before he reached the female. Once a pursuer, whose mate was

in thf egé laying phase of her reproductive cycle, briefly

i

mounted a chased female.

During 1976 paired males were observed in an attempt
to determine the frequency of occurrence of attempted rape.
AsJin previous years, a chaser in pursuit flights usuﬁlly
(39 of 42 flights) returned quickly to the territory without
landing witp the chased female. However, in the other three
cases chasers landed with pairs and briefly mounted females .

before each dove to escape. -In one of these encounters,
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the chaser also attempted to mount the intruding female when
she remained on the territory before the pursuit. In the three
encounters the chasers -returned to their territories, éithough
once a chasing male remained where a chased female had dove

for 7 min agﬁarently searching for her. Neither the chaser nor
the female's mate which was only 2-3 m away were obviously
hostile toward each other.

Despite these observations of ;ttempted rape, it is
clear from the way a territorial chaser does not persist aﬁter
females that he opts to remain with his mate and/or territory
instead of attempﬁing to rape strange females. It is unknown
whether attempted rape occurs more frequently after pair bond
dissolution or when territorial males are away from their
territories.

Females appeared to fly after being chgiéd and usually
remained for up to 60 minlnear where they landed after the
chase. Regardless of‘thejflight trajectory, all females
eventually flew from a terﬁitory to the communal area following
a chase (Fig. 4). it °

Table 2 provides a comparison of pursuit flight
characteristics analysed according to the following three
pefiods of the female's reproductive éycle: pre-laying
(23 flights between establishment of territories which was

four or five days prior to the onset of egg laying), laying

/
(89 flights between the laying of the first and last eggs) o

v e

¥
v
3
3
t
4
M
H




B T T A S T T

;

|
and incubation (20 flights between the last egg layed by a
female and mid-incubation when pair gonds severed and
territoéial behaviour ceased). It is probable that nine
of the pairs included in Table 2 were nesting for the first
time thét season. The males of these pairs were marked early
and the females were among the first birds to begin laying.
As previously suggested, many of the pu}sued females were
probably searching for nest sites.

Throughout the territorial périod males returned to
their territories.after pursuits even during the incubation
period when their mates were usually at their nests (Table 2).
Although evidence below suggests that defense of a territory .
may be less successful during the later stages of pair bond
dissolu%ion, Table 2 suggests that intruders never returned
to remain on a territory after pursuits. Birds which
returned after pursuits to/the vicinity of a territory but
not within 90 m of it were considered displéced since birds
further than 90 m were seldom chased. This suggests that the
pursuit flight is an effective mechanism in the establishment
and maintenance of territories.

There was no significant (p ¢ .05) difference in flight
duration between periods and males never apparently showed
reluctance to leave their mates to chase, On three occasions

mates q&mlaying females chased intruding pairs immediately

after copulation and twice aborted pre-copulatory behaviour

/
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to chase; fhis was in contrast to Gates' (1962)
.observation that male gadwalls initiated more pursuit
flidhts when their females were there. Dwyer (1974)
found pursuit flights in é%dwalls were approximately

-

half as long when a male was alone. /

Analysis of flights on an hourly basis throughout
the day é@owed that significantly (p <.05) more occurred
in the hour after/sunrise than any other hour. Although
there was no significant difference between periods when

the day was subjectively separated into three blocks, the

highest frequencies were in the morning (0500—1000) and

" \

evening (1700-2200) '(Table 3). Furthermore, the highest

frequency of flights on 30 of 48 days occurred in the
morning period.

These findings were not unusual since|most flights
éccurred betweenfégrritorial pairs and pairs searching
for nesting cover. Although nest searchingloccurred
throughout the day, most‘occurred in the morning.
Frequently one persistqnt female was responsible for
several pursuits. l

Flight frequency was also analysed weekly for the
eleven weeks during 1974 in which individuals within{the
population behaved territorially (Table 4). These results
are representative/ﬁ?ﬁ;heTEEEEE\years in which initial

—

nesting attempts were relatively syﬁEEfBﬁtzed~£orxthg\_\&\_i ‘.

B R UE

population. . Dwyer (1974), Smith ({1968), M&Kinney (1965)

and Seymour (1874B) reported the highest frequenéy

a
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{ éf chasipg prior to egg laying in other Anas species.
Fligh£ fregquency in this population peaked (71% of all
\ flights) during the period when most females were
laying. However, in contrast to pre-laying shovelers
y which were dn their territories 15-20 days (Seymour
1974A) before egg la&ing, black ducks began laying
Within five days of territory establishment and had
groportionately less time to interact with other pairs.
ﬁ)In addition, during the general laying period for the
'& - population, there were several established territories ¥
l , and also several pairs searching for nest sites which
provided high potential for inte;action. During incubation
! {: frequency of pursuit flights was low probably because,
as evidence belo% suggests, territorial pairs were largely

‘restricted to their territories once egg laying began and

did not interact with each other. 1In addition, there ‘5

., were fewer mobile pairs searching for nests.

Since, as suggested, pursuit flights were due to
territorial males chasing pairs searching for nest sites,
pursuit flight frequency could be expected to - correlate
with the number of potenéial interacting pairs. The
simple product of the -numbers of territorial and non-
térritorial bairs was calculated on'a weekly basis

y (Table 4). Comparison of these values with the number

.. . -of actual pursuit flights observed indicates a strong

mGg temnw s -
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positive correlation (r = 0.89, p<0.0l) between weekly
frequencies and the number of possible interactions whic
is consistent with resulis reported for the shoveler
(Seymour 1974B).

To further determine whether pursuit flight frequency
might reflect the number of interacting pairs in an area,
frequencies were calculated under different conditions
of population density (Table 5). Comparison of two years
shoggkth;t there were significantly (p£0.01) more flights
at hiéhér density. This was particularly (p<0.001) so
during the period when most nésts and territories were

concurrently initiated. However, the black duck'populations

were relatively low and these results are contrary to

Titman's (1973) results for a very dense population of .

mallards which may suggest that this relationship may \
not hold under cohditions of very high density. \

Pursuit flights may have served to advertise the
presence of a territorial male in an area. On 19 (14%)
occasions chasers circled their ponds before landing when
returning after a pursuit. Territorial males‘sometimes ‘
flew, apparently spontaneously, around thei?gponds in
15-20 s flights particularly if persistent pairs remained
nearby. Furthermore, pursuit flights usually ranged far .

-

beyond a territory and, except when pewmsistent pairs were | \

involved, appeared to continue after the intruders showed

P
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no obvious intention of returning to a territory. These
tendencies appear to reinforce the chaser's dominance in
an area where pairg might be exploring for nest”siteé.
Paired females were chased by unpaired males as
well as by paired males. The relative .occurrence of
four types of flights which arose during the courtship
activities of uhpaired males during 1974 are described' l
in Table 6 and\below. £ong flights that occurred during
social dispiay %sually began when males crowded around
a female. She &ould jump into the air when one or more
of the males rushed at her. However, on other occasions
a female gave pre-flight signals typicalxﬁf the Anatini
(McKinney 1970) and the group became ready for flight.
Short flights occurred when a female jumpedoup, was
followed by several males and all birds landed together.
Other flights which resembled Spring Courtship Flights 2
of the mallard (Dzubin 1957), were of long duration and
although most ranged far, each passed 6ver the origin
of tﬁe flight several times. Only two flights left the
estuary. Males almost always remained with a chased pair
after a flight. Of the flights above (27+88), 63%‘appeare§

to occur as a result of displaying males pressing around

the female.
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{ Another type of flight involved single m;les which
had been with a pair and remained with the pair when it
flew. Sometimes a territorial pursuit flight was joined
by one or two males which sometimes remained w&th the

; pair after the pursﬁit. |

Only 18 flights, included in the second category

of Table 6, could be characterized as prolonged, vigorous

flights resembling "attempted rape flights" (Dzubin 1957;

Lebret 1961) similar to those of the mallard. In general

there was no apparent attempted rape by unpaired males.

Although it was impossible'to know the status jof all

~males in flights, no marked territorial males were

observed in flights instigated by unpaired males.

"Territory Selection J

[P}

Pairs used the communal area 30-40 days prior to the

-

establishment of territories.

Although inclement weather

periodically forced interruptionsof feeding, as noted by

4

Wright (1954), these interruptions were brief and érobably ,
not a factor in the delay between arrival and establishment
| '

of territories. Territories were established only after

snow had been gone from nesting cover for three or four

weeks and, on the average, eight days after‘po@@s were . T
0
free of ice. Despite this, pairs continued to use the

o

communal area to forage and did not spend a major portion

. of their.time in ponds at the periphery of the marsh until
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four or five days before the onset of egg laying.

The general location of a territory was believed
to have been determined by the females and corresponded
to the sectién of marsh edge or pond from which she
initiated "exploratory flights" into nesting cover
(cf Smith 1968). When a female remained in an area her
mate did also and his interactions with conspecifics
subsequently détermined the limi£s of the territory.
Females sometiﬁes explored several areas before
localizing their activity. A male always accompanied

Ihis female when she deserted a location even after

having defended it for two or three days. This corresponds

to Hochbaum's (1944) description of(fé‘ritory establishment.

™

Although a territory is usually associated with a
water area near the nest, as noted by Dzubin (f955) for the
blue-winged teal (A, discors) and by Stotts and Davis (1960)

\ for black ducks, nests in this study were beside ponds in
.only four of 17 cases. However, in each céée the nest was
in the area that was influenced by the territorial activity
of the male since, females searching for nest sites initiated
exploratory flights from ponds and not from the communal
é;ea. Territorial mal%s prevented such females from using

ponds hence preventing them from exploring for nesting cover

over a considerable area around the pond.

Pl
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| The pond per se was apparently the most assiduously
defended feature (cf Emlen 1957) ‘of a territory and its
boundary approximated the physical limits of the pond.

Sometimes, when a male was in the marsh adjacent to a

;pond, he chased other pairs but interactions were less

frequently (17% of!23 encounters) observed and less
vigo;ous beyond the limits of the pond. This occurred
despite the fact that pursuit fligh%s extended up to
250 m past a éond and 100-125 m into areas where other

pairs were usually tolerated. MalesJieturning from

_pursuit flights frequently encountered other pairs

foraging in the marsh within 30 m of their ponds.

Males did not usually éhase these birds although they
occasionally landed near such a pair and stayed briefly ‘
({60 s), before returning to their ponds. On other N
occasions territorial males chased foraging pairs from
near their ponds even after they had geen tolerated for

30 min or more. Pairs which had been chased previously,
particularly if they:had'just been chased, were usually
pursued when they landed within 30 m of the pond.

Further suggesting that the pohd was the focal point of

)

defense, males invariably (265 h observation randomized
) 3

as to direction of sun and wind) had their heads or

\

eyes oriented toward the water gnabling rapid detection

of intruders which typically ( 95% of 140 encounters)



attempted to land on a pond and not in the vegetation

surrounding it. ) l

While on a defended pond males were visually
isolated from pairs on the marsh. Males investigated
recordings of persistent quacking'and decrescendo calls
produced in the vegetation around their territories and

\
in the adjacent marsh.

There was no evidence to indicate that thetre was
variation in the area defended according to time of day
or stage of breediné prior to pair bond dissolution as
Dzubin 31955) found for mallards and blue-winged teal.
Males abruptly deserted their territories during
incubation with no gradual shrinkage occurring in the
size of a defended area. Territorial males did not
incérporate other ponds or sections of the marsh into
their territories when they were deserted by neighbours.
Neighbouring pairs apparently avoided each other's
territories after initial boundary delineation and most
(>70%) of approximately 80 encounters between neighbours

[

occurred in four or five days when pairs were establishing
|

territories.

It was diﬁficult to show site attachment by pairs
which defended portions of the marsh edge. However, these
pairs appeared to be less localized, used the commﬁnal

area more, and the males apparently remained in the ap€a

25
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only during thé'laying period of their femalés. In
adéitién, few pursuit flights by these males were J
observed. Boundaries here were never well defined f
probably bacause of the lack of physical features. -

Daily fluctuations in the tide changed the pattern of
vegetation and frequently wvisual isolation from other

pairs was jmpossible for several hundreg metres.

Females of these pairs ﬁested inland but returned to

the marsh to feed.

Territory Utilization

\

1

Males were found on their territories approximately
27-32 days and females approximately 45 days. Territories

of seven pairs were established fiverdays prior to laying ﬂ\

"of the first egg (pre-laying period) and the laying period

was estimated to be 10-12 days. Males remained on the

\

territories for approximately 15 days during {ncubation

f

similaf to what others have found (Coulter and Miller
1968; Reed 1970; Stotts and Davis 1960). ’

Table 7 indicaées the time spent on their territériei
during the three éeriods by seven'péirsﬂduring 395 h of
observation. Members of a pair Qere typkcally together
on a territory during pre-laying but, as expected, during
laying and particularly during incubation the female was b
6b§erVed less often. A male, was almost always on his .

territory during the pre-laying and laying periods when
@
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the méxihum ffequéhcy of copulation was observed.
During laying mé%es usually remained on their territories
when thei% mates were at the nest.‘ Maies spent less
time on territories during inctubation but were most often

there during the morning and less frequently during the

evening, times when females were most likely to be off

L@

‘their nests. Prolonged periods of absence from a

territory by a male preceded pair bond dissolution.

il

‘During incubation males spent moreitimiyon the communal

area.and consorted with other ﬁales,vé;en former |

ter;itoriai rivals. For two or three days before two ¢
neighbouring males deserted their territories, one maleh

freqpently joined the other on his pond and both flew

i

together to the communal area. When not on é'territory
birds were usually on the communal area (Table 7).
During 12 h of observation of territorial males off

their territories, foraging and loafing were the main
B L4
activities and these males did not join.females which

A

were sometimes nearby. ¥ - ' ' :

[

Péirs apparently used oﬂly,portions of ponds
(Fig. 1). Each of two pairs watched for 61 h during the
entire reproductive period was almost always (96, 97%) on

its pond (1.8, 3.9 ha) but used only 0.16.and 0.85 ha - .
’ ‘ ; i . |
respectively (Fig. 1). There was no change in the pattern

of use with time whether. each male was with his mate or
. ) \ A

\ «
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alone. The females uséd the same locétions after pair
bond dissolution, took their neﬁly hatched ahd mobile
broods to the pond briefly, Lhen went to the communal
area and were rarely observed on their territories again.
Only one female remained on a 3.§ ha pond with her brood
until they fledged. Pairs &n general used remarkably
small portions of ponds and subsequent residents usually
used the same general areas.

\ Although only a portion of a pond was used, the
resident male apparsntly defended the entire pond. Both
males referred to in Figure 1 chased pairs which landed in
an area of approximately 4.0 ha comprising pEimarily the
pond but also part of the adjacent marsh. This was
apparently the maximum area dgfended by males on the study

area.

Activity Schedules

The relative occurrence of the three activities 1

(foraging, loafing, hostility) was determined for both

!
{

males and females of pairs while on the communal area and
*»

on their territories. Data concerning occurrence of these

activities was based on continuous periods of observation.

A bout of activity was scored as foraging for the7time

birds were preoccupied with this activity. For example,

brief interruptions to preen.or rest were not recorded

as such but rather the whole bout was scored as foraging.

1
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{ ! J
Loafing, which included sleeping, resting, preening, etc. ;

was similarily scored. Rushing at, chasing and fighting

with other black ducks accounted for only approximately

o

20% of the observed hostility. Included in the hostility

A e

calculﬁtions was the amount of time that a male or female

of a pair was prevented from either loafing or foraging

because of the aggressive activities, or even presence i
of nearby pairs. For example, males frequently suspended

foraging and remained alert when other pairs were nearby

and this was considered hostility.

Figure 5 indicates the frequency of occurrence of

{

Ed

; . 3 \ Q
£ these activities by pre-territorial pairs observed on the ;

[y

i: communal area and by the members of seven pairs on their

)

TN

1 territories during the three reproductive periods. Both
y Lo
males and females foraged almost continuously while on

£ the communal area. 1Initially pairs foraged throughout

3 the day but a beak of voracious foraging occurred during

the three hours after dawn. A lower peak occurred in the

two hours before dark. Foraging during peak times was

¢

sometimes interrupted by loafing for up to 15 min and

after the morning foraging peak pairs usually loafed up

to 60 min before foraging again. Althouéh birds were not

observed at nighf, observation at dawn and dusk suggested

that foraging terminated before dark and began again at .

dawn especially early in the season when birds foraged on

; v’l‘ 1
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\ the bottom and appeared to locate food visuwally. This

observation remains tentative since Swanson and Sargeant

(1972) and Tamisier (1974) report nighttime feeding by q
ducks. Territorial pairs foraged when on the communal

area and returned to their territories to loaf.

{
;
{
H
{
*
§
!

V~gv Foraging remained the predominant activity of a female

when on her territory. Although duringxlay%ng and
| incubation she spent proportionally more time away from -

her pond in.nest oriented activities. A male on the
other hand, foraged less and lgafed more when on his
territo;y than during the pre—territofial periodi
During incubation males apparently foraged more on the
communal area than on their territories. Males whose ‘
mates were at the nest were watched for 38 h while%on i
their Ferritories. These males fed significantly
{p¢0.05) less when their females were with them. A male
often began to forage when“his mate returned from her
nest although he frequently only accompanied her and
remained alert as noted by Dzubin (1957) for mallards.
Male and female involvement in foraging activity was not
significantly different while the pair was on the communal -

area but, on a terry

less than a female during each |[period, particularly

during incubation (Fig. 5).




T e A

gt - PRt

;
i
t
t
!

31

Analysis of foraging rates by individuals on a minute
by minute basis revealed further differences in the actual
amount of time devoted to forag%ng. Individuals of foraging
pairs observed for 402 h on the communal area and on
territories, fed primarily (77%) by dipping head and neck
under the surface gnd by tipping up (21%}, But not by
filtering. Fast and slow rates were subjectively determined
for béth diE?ing and tipping. Fast tempo for dipping was

head up 0.5 s or less and head submerged 3 s or more and
slow tempo was head up 1.5 s or mofe and submerged 2 s or
less. Fast tempo tipping was 12 or more tips per minuée
wi£h the head submerged for 4 s each tip and slow tempo

was 10 tips or less per min with had submerged for 4 s.
During a minuté of fast tempo dipping the minimum duration
that the head was submerged was 51.2 s, while during a
minute of slow tempohdipping the minimum duration submerged
was 35.2 s. Similarly during a minute of fast teméo

tipping the minimum duration thaF the head was submerged was
48 s and during slow tempo 40 s submerged. Comparison of
rates between malées and females of pairs for' both the communal
area and on their te;£itories showed that the female most
often ()90%{ foraged at fast teﬁpo on both areas while males
forageé at fast tempo approximately 70% as much as the

females during the pre-territorial period on the communal

area. Similarly on their territories males foraged

!
¥
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approximately 60% as much as females during laying, and
approximately 20% as much during incubation.

Considering rate and total du;ation of foraging
when a pair was together, it was estimated that a female
fed 35-40% more than a ma%g on the communal,area prior to
egg laying. When a pair was together on their territory
during pre-laying gnd laying a female foraged 50-60% more
than a male.

It is possible that the male assists the female in
locating food. On the communal area when no conspecifiés
were nearby male and female often segrched for food
5-10 m apart theieby increasing the probability of
locating food. Usually the birds moved rapidly until
food was found and then the bird that found the food was
immediately joined by the other. A male f;eding on his
territory when his mate returned from her nest was
typically joined by the female who was able to begin
feeding immediately. | |

When foraging together the male was usually more
alert than the female as Swanson, Meyer and Serie (1974)
found for the blue-winged teal. When on a territory and
particularly when on the communal area the male often lpoked‘
about before submerging his head and, when other pairs .

were nearby, sometimes foraged with only his bill submerged

but eyes exposed. Males usually suspended foraging

32
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completely, at least initially, when other pairs or
predators were encountered. Although a female was almost
aléays ( 95% of 123 observations) the firsfwto fly when

a predator approached, her mate was apparently usually

the first to detect the predator. As predators approached
a male usually called in barely audible "raab" notes

and made flight intention movements. Often his female
continued to forage but with only her bill submerged.

\

Feeding appeared to be a priority for a female
when ;he returned to her territory from her nest. Despite,
pre-copulatory display by their mates, females began to
forage immediately on 20 of 23 observations. Twice males
attempted to copulate with females. 1In both cases the
female was joined by her mate when she landed apprgximately
10 m away from him. He swam to her dipping his bill in
the water and then began pre-copulatory Head-pumping.

The female did not display and swam away from the male when

he attempted to mount her. There was only one attempt

made in each case. Usually (15 of 18 observations)

copulation occurred after bouts of foraging. One possible
attempted forced copulation of a female by her mate
occurred when the male returned after chasing a pair.

The male twice grasped at the nape of the feﬁale and
attempted to mount her witﬁout preliminhry d{splay. The
female swam away and after another attempt to mount her

the male began foraging beside her.

/
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Figure 5 shows that throughout the breeding seasén,
while male and female of a pair were together, the male
was involved in hostility with other pairs significantly
(p(0.0S)qmofe than the female. A foraging female was

”

not usu?lly interupted by another pair unless overt
hostili%y developed between Her mate and the pair.
Hostility by males was observed throughout the season
but.there was no significant difference between periods.

Territorial Behaviour by Males \

¢
1

L

. Although a male associates a site with a female
and would not be there if she used another area, some
evidence suggestg that the physical site holds special
;ignificance for him while his pair bond is strong. The
amount of time épent on territories by males, particulafly

- !
during pre-laying and laying has been noted (Table 7).
Evidence indicates that pursuit flights lead to spatial
displacement of intruders, whether a chaser is alone on
his territory or with his female, and are primarily
initiated from territories. Males left their mates to

N
chase other pairs when on a territory but not when on

the communal area and chasers always returned to their
territories after pursuits. Despite the presence of his
mate, intruding males appeared intimidated when on

territories and never gained sufficient advantage to

remain on or displace the resident from a territory.

34
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Indeed intruding males usually appeared to be on a
territory only because they followed their females. 1In
eight cases the jntruding male was alone on a territory
with the resident femaie while his mate was being chased
but did not approach the resident female. Two such males
wege previously observed chasing females of other pairs
elsewhere and twice chased othetr pairs immediately after
being chased from a territdry. On four occasions
intruding males threatened a territorial chaser only
after they had landed together on the communal area.

Prior attachment to a 'site appeared important in the
defense ofya territory. Males which returned to a
térritor& from the communal area and found an intruding
pair invariably diéplaced it despite the fact that on two -
occasions the intruding male had chased another pair from
the pond in the absence of the resident. Three times a
male that was chased,with his mate‘from a territory became

. \
the chaser when on his own territory. However, neighbouring
males appeared to recognize each other and after initial
enéounters the birds rarely trespassed on each others'
territories. | !

Not all intruders eliciéed the same response from a
territorial male. Contrary to Wright's (1554) obsgrvatiens,

marked unpaired males were not chased, although territorial

males initially threatened and sometimes attacked them.
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Even when males Q%gorously”displayed to the resident
female there was no apparent attempt b& her mate to
displace them from the pond. On 12 occasions when
unpaired males displayed to a female on her territory,
her mate left her for up to 2 min to chase an intruding
female and did not chase the males when he returned.

Unaccompanied paired ﬁales from neighbouring
territories were not usually attacked unless the -
resident female rushed at them and/or Incited vigorously.
Rather, the resident male usually followed the intruder
about the pond, at times making little rushes at him,
until he left. Neighbouring males were lolerated when
the resident's pair bond was advanced and on four
occasions a resident female rushed at an intruding
male without Inciting in an apparent attempt to displace'
him herself.

There was some evidence -that males whose pai} bonds
were advanced were less successful in défending territories.
On two occasions involving different birds, an intruding
pair persistently returned after being chased from a pond
and, after appfoximétely three days from the first
encounter seen, this pair was obsegved on the pond more
than the resident male. In both cases the female of the

resident male had been incubating for at least 10 days when

-
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the first encounter occurred. Subsequently the resident

male left+his territory and the new male chased other pairs

o e b e -

from the pond. In each case the former resident male was
neither observed on the pond nor with his mate again
' X

suggesting that during late incubation unsuccessful encounters

with persistent pairs may hasten the departure of a male from

both his territory and mate.
!
Probably many factors are important in the evolution
of territorial behaviour in a particular habitat. Indeed
the proximate selection pressures may be different for male
and female. Ultimately territorial behaviour must enhance

the reproductive output of both members of a pair and the

success of a male is tied to that of his female. The male,
which in this study defended the female at least four weeks

prior to egg laying, had a considerable investment of time

and energy in the female. He did not defend a territory
until after his mate began to use a particular pond
intensively but rather accompanied her everywhere. Once
territorial-he spent mos& of his time on their térritory
which was a focal point for both the male and female to
locate each other after separation. The male wéé almost
always on his territory during the pre-laying and laying
periods when copulatory activity is presumably most

critical to successful insemination. The male also




/
{

{ accompanied the female whenever she le/ft their territory:
; ' presumably to minimize the chances of/ other males

raping her. /

mn s

Althéugh a male may defend a territory and remain
attentive to one female to maximize his chances of

inseminating her, as a consequence of territoriadl

. activity, both he and the female enjoyed relative seclusion
, from other conspecifics and pefhéps also predators.
Territories provided seclusion from unpaired males and
predators which primarily frequented the communal area,
and from pairs whjch were chased away by territorial
males. Seclusion provided females\with a greater opportunity
foxr Endisturbed foraging, copulation, exploration of
nesting cover and othef activities critical to breeding
success. Since the location of nests was related to
territories, nest spacing which ;ould be critical to the
reproductive success 9f a pair, also occurfed aé a

consequence of territorjial behaviour. Ponds apparently

~ +
were preferred for territorie® because males could most

effectively defend a weli defined area and thereby be
assured of the maximum possible time with the female.
L Thénonse% of egg laying in birds may bé influenced
by the date ;i which the female is able to find enough
food to form eggs (cf Perrins 1970). In this sfudy

establishment of territories corresponded with a shift

-
<\. ! \
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. in the activity of the female from almost continuous
foraging on the communal area to nest oriented activity
] "on ‘the territory. Pairs foraged at least 3 to 4 weeks i

on the communal area before establishing territories

REL TP P Y

4‘to 5 days prior to the onset of laying.

;Krapu (1974B) suggested that the availability of
aquatic invertebrates is a major proximate factor
influencing the onset of laying in pintails (A. acuta).
If this is so for bﬂack ducks then one might expect aﬂ

longer pre-laying tenure of the terrftory unless day by

day feeding during laying, which occurs primarily on the s
territory, is critical to egg production and maintenance

of the female. Krapu (1974A)and Swanson et al (1974)

found that invertebrate consumptiéﬂ in females was

highest during egg laying. This suggests the possibility

that defense of ponds provides the female with an advantage

in feeding during the ‘critical, but relatively short, laying
period. Broods, which are generally hatched when food
appears abundant, usually spend little time on the territory

. suggesting that it is not critical to their development.

The activities of the paired male probably contribute
to the eventual reproductive success of his mate long
before the territory is established. Protection of the

\paired female against predators, .conspecific unpaired and

paired males on the communal area (cf Condor 1949; Dzubin

(:) 1955; Koskimies and Routamo 1953) likely provides the

- |




o
female with more undisturbed foraging time than if she

-had been alone. This association may be particularly \

important if, as suggested, development of ova is linked

R S

" to the ability to obtain food on the breeding ground.

Except for aspects of utilization and size of
territories, description of territorial behaviour in this i
population is reminiscent of the shoveler. However, it
would be misleading to suggest that the social system of '

the black duck is similar to that of the shoveler.

4
g o Characteristics like pair bond tenure, lack of hostility t .
t between males, frequency of occurrence of attempted rape

and details of pursuit flights suggeéf a social system
4 \ .
e 'E ‘more similar to the mallard.
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Table 1. ' Results of 122 encounters between two pairs of
\ black ducks in which an intruding pair attempted"
to supplant "another pair previously present at a

foraging location. Encounters occurred on the

communal area when ice restricted availability
of ﬁoraging locations. r |

Behaviouq ’ yumber . Percent

Hostility between males

\ O

Threat 103 84
Chase 84 68
Fight 7 6
Females chased by male 27 . . 26
of other péir .
B
Response of female to
chaser
Inciting 15 12
Inciting and rush 9 7
at male
Previously present pair 32 31
| supplanted

[

44
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| Table 2. Characteristics of 132 pursuit flights involving
‘ 12 marked territorial male black ducks and
! intruding pairs during the 1973 .and 1974 breeding
' seagon in Antigonish estuary, Nova Scotia.

-y

Characteristic Pre-laying Laying Incubation
number percent number percent number percent

Total flights 23 89 20’
Pursuer with mate 23 100 67 75 8 40
prior to flight .
Pursuer straight 21 88 - 41 46 15 75 ]
; trajectory .
; Pursuits short 21 88 43 48 5 - 25 A
E duration (1-25s) | .
B Pursuer back to 23 100 88 98 19 95
territory after ) ‘
pursuit ’ !
. v I
(: Pursued bird(s) 10 46 28 32 2 11 ’

ultimately landed

in vicinity but

not within 90 m of
territory after
pursuit (all others
landed at least

270 m from territory)

ATOTTRETER x—
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Table 3. Frequency (pursuit flights per hour) of 156
pursuit flights, during three daily periods,
measured over the entire breeding season in

1974.
Daily period Hours ' Flight frequency
observed per hour
0500-1000 h 232 0.49
1000-1700 h 48 0.25
1700-2200 h 34 0.64 \
| | -
.
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Table 4. Frequencies of pursuit flights by territorial ma}es related to the product of
‘ the average number oé territorial and non-térritorial pairs of black ducks during
1974 at Antigonish estuary, Nova Scotia. -
Week Approx.  Frequency per Number of Product of Fregquency during
period =<L0 hour period pailrs on territorial and three periods
study area non-territorial  (av.) Ve
_ (av./week) pairs

18-24 Mar. Prelaying 0 23 0

25-31 Mar. Prelaying 0 18 0 2.3 (prelaying)
1-7 Apr. Prelaying 3 10 16

8—-14 Apr. Prelaying 2.5 > 16 39

15-21 Apr. Viaying 10 16 60

22-28 Apr. Laying 12 15 -1 8.9 (laying)

22 woy” T Laying 5.5 14 a8 |

'6-12 May Incubation 2 11 28

13-19 May Incubation -2 ‘10 18 -
20-26 May Incubation | 3 8 12 ) ‘ 2.4 (incubation)

7 .

2] Ma¥ = Incubation 0 : 6 5

3-9 June Incubation 0 5 0

Ly
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Table 5. Comparison of black duck pursuit flight frequencies between years with low
\
(1973) and higher (1974) densities of territorial and non-territorial pairs

-

at Antigonish estuary, N.S. +
Year Hours. Index of potential Frequencies in  Frequencies of flights per
Observed interacting pairs flights per hour per pair during peak
’ (territorial x non- hour per pair nest and territory -
territorial pairs) during whole initiation
-~ ) breeding season
.
- %
1973 216 ™ 5 x4 =20 0.017 - ‘ - . 0.016
= )
.1974 314 8 x 6 = 48 0.034 0.064
h

8y



Table 6. Characteristics of pursuit flights in which marked and unmarked males joined

paired black ducks during 1972, 73, 74 at Antigonish estuary, N.S.

ot

Description Number Mean Range in Duration(s) Approx. Approx. Unpaired males
- - of number numbers av. range range in distance returned with
flights of males of males height travelled pa¥t after
involved ) {(m) from origin, flig¥t
range {(m)
Female flew —
in short hops 27 12 3-22 12 4.20 4.5-9 15-180 27 (100%)
(€20s) to
avoid males
Long flights
by female to 88 12 3-23 128  28-5 9-120  180-800 86 ( 97%)
avoid males min. . ' -
Male flew . ;
with pair’ 34 1 1-3 - - - -
Male joined .
a territorial 12 1 1-2 24 28-120 - - 4 ( 33%)

pursuit flight

6V .

o 0
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Table 7.

50

Time in hours spent on territories by territorial
males during the entire territorial period. °
Composite data for s¢ven marked pairs obtained
during 395 h of observation during 1973, 74 at
Antigonish estuary, N.S.

Period Hours of Male on Pair or male Location of
observation territory, on communal pair or -male
alone or area when not unknown
with his on territory )
female
. . Ve
Pre-laying 130 118h (91%) 8 ( 6%) 4 ( 3%)
151 127h (84%) 18 (12%) 6 ( 4%) .
114 ‘ 77h (68%) 23 (20%) 14 (12%)
395 322h (82%) 49 (12%) 24 ( 6%)

N
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Figure

‘1
Approximate boundaries and percentage use by
resident pairs of portions of two territories
observed for a total of 61 h, a sketch of the
study area at Antigonish estuary Nova chtia
(inset) showing the approximate bounflaries of

six territories.. Boundary delineation based

L

,on hostile encounters with other pairs.
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; Figure 2. Change over the breeding season in the occurrence
i . - <

of four forms of male hostility during 336 encounters

between paiys at Antigonish estuary, Nova Scotia. pe
; .
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Each display is plotted as a percentage of tofql
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Changes in the location (colmmunal area

1
2

or territory) and frequency of occurrence
of 402 hostile encounters between ﬁairs

during *the breeding season. Also changes
in the percentage occurrence of 156
' pursuit flights.ahd;ip the occurrence of

pairs dmsplaced 90 m or more from the C

locatloﬁiof 176 encounters between palrs. .
All data from Antigonish estuary, Nova

Scotla, 1n\l974
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The approxim
(75 flights) land termination on the communal

area (44) of pursuit flights by territorial

males with complete trajectories for 36

flights (1973) at Antigonish® N.S.

point of origin on territories
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Figure 5. Percentage occurrence of three activities of
! ’ &
pairs while males and females were together
™ during the pre-territorial and territorial

‘ (pre-laying, laying, incubation) periods. .
) -

'

Baséd on bouts of continuous observation during

1973 and 1974 at Antigonish estuary, Nova Scotia.
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The reproductively oriented behaviour of unpaired males

I

(i during the breeding season is a component of the social system

T B e i

of ducks. The behaviour of unpaired male ducks, particularly

interactions between these males and pairs, has been largely .

o g Ty

ignored in the literature.

f

, Details of the behaviour of unpaired male black ducks

further elucidates aspects of the social structure of this
g species. This behaviour is not included in the first

; manuscript, dealing with territorialiiy, because the daily and

P

seasonal activities of unpaired males need nog involve
interactions with'pazredlbirds. In addition, the behaviour
of these males is interpretted in terms of benefits incurred

o 2

{E by the unpaired male and not the pair.

, . e
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single male and a pair it was in the 91-120 min interval.

BEHAVIOUR OF UNPAIRED MALE BLACK DUCKS f

DURING THE BREEDING SEASON

e Sl o bt

ABSTRACT |

The behaviour of wild unpaired male Black Ducks,

Anas rubripes was studied on a tidal marsh in eastern

Nova Scotia, Canada. Interactionsjbetween males and pairs
were studied during the breeding season. There were no
unpaired females. Much of the data werederived from

observations of seventeen marked males. Males actively

displayed to females from late March until late May.
Groups of unpaired males interacted most often with pairs
yet interactions between single unpaired.males and pairs
also occurred. Most encounters occurred on the central 7
marsh area and not on breeding territories at the periphery.

Changes in daily and seasonal frequencies of foraging,
loafing and‘reproductiveyy oriented activities were

determined. In March encounters between groups of males

and pairs consistently resulted in.social display by the

males. This activity decreased in mid April and ceased by

4

late May. Siggle males rarely displayed but remained near
pairs. The &edian duration of an association between a |
group and pair was in the 61-90 min interval and for a

A
However, on four occasions a single male remained on a

¢ \

territory with a pair for at least three days.

T
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The reaction of paired males to unpaired males changed
during the season. There was no reaction early but then

threat and more overt hostility developed rapidly and

continued until after.unpaired males ceased active display™

in late May. Paired males remained close to their mates
and did not engage in long chases after unpaired males.
Territorial males appeared to tolerate single unpaired
males on their territorigs. Thellikely significance of
unpdﬁred males in the Breeding biology of the black duck

’

is discussed. ' ,

58
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BEHAVIOUR OF UNPAIRED MALE BLACK DUCKS

DURING THE BREEDING SEASON

INTRODUCTION

Little is known about the behaviour of unpaired male
ducks of the genus Anas during the breeding season. This
paper describes the daily and weekly activity of unpaired
male black ‘ducks (A. rubripes) throughout the breeding
season and interactions of these males with conspecific males
and pairs. Iﬂvaddition, the possible influence of unpaired
males on the activities of breeding pairs is discussed.

The study area was an undisturbed 170 ha Spartina
marsh at the upper end of a tidal estuary in Antigonish
County, Nova Scotia.. The central part of the marsh was used
by the ducks as a comm@nal area! and paired males established
territories in tidal pools which were pfimarily"at the
marsh edge (Seymour in prep). The marsh was free of izé
two weeks or more before inland waters and was used by
migrants and residents which wintered in the lower estua

Several vantége points allowed(virtuélly compiete

surveillance of the marsh and frequently many birds coul be

observed simultaneously. Numbers and locations of bir

mwWere estimated each year (1972-1974)'from counts made from

15 March to 31 May. Counts during the last two weeks of

March were made at ﬁhree hour intervals (dawn to dusk) every

A
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two days. During April and May counts were made at two

hour intervals on three or four days each week. A grid of

wooden poles placed approximately 100 m apart was used to
AN e

locate and follow the movement of birds. These gtrids each

covered approximately 2 ha and(were located on six of ﬂpe
\ L)

\
'
(I

most fré@uently used parts of the marshi

During 1973, 17 unpaired males were captured in
ééultry wire traps which were baited with captive female .
6lack ducks. Captured birds were mafked with nasal saddles
(Bartonek and Dane 1964) and released. Groups and single
unpaired males, both alone and associated yith pairs, were

!<.
observed continuously from 30 min to 7 h for a total of

(3. 569 h from 15 March until 15 June in 1973 and 1974.

y
'\"g.f,n o
T m

i
Ay

To facilitate observation of males, females held in

e

RS
4
PLe et

cages were placed in strategic locations in the marsh to

att}act males. Additional detail on the study area and

breeding population can be found elsewhere (Seymour in prep).

/' RESULTS

Unpaired males apparently remained on the marsh and,
except for the first two weeks in April when migrants were
in evidence, counts revealed a relatively consistant weekly

average of 128 (range 114-132) for 1973 and 112 (range

|
102-118) for 1974. 1In ?arly June however, numbers increased

-
.
L RSN
- coTRET R EN P
N . A - i ~

as‘presumably post-breeding birds joined these males.
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Unpaired males and pairs were together in flocks
before pairs became intolerant toward other conspecifics.

Even then, unpaired males remained together and from

~

approximately 15 March to 10 April, 1974, they usually

«

(87% of 138 h of observation) stayed in a 0.80 ha portion -

of the marsh. On 72 occasions during this period males
left this area to follow pairs but returned within 15 min.
After 10 April the large flock consisted of smaller
groups (TaBle 1) which used more of the marsh. Despite
this, males still used the main area more (67% of 628
sightings, 15 March tj~15 June) than any of four areas of
high use. More extensive use of tég margh corresponded
with an increase in the frequency of unpaired males which
jolned palrs that were now less tolerant of conspecifics.
The average size of groups of males assoc1ated with pairs
varied with time (Table 1) but sSeldom contained more than

12 individuals. Most associations (81% of 180 sightings)

involvéd groups of more than two males but 19% involved

single males. Observations of marked birds within groups, -

suggested that groups remained relatively intact.
Individuals that left a gro&p usually rgturned and
frequently'therwhole group jeined a pair as a unit.

From late March until mid-April males accpmpanied
most pairs that used the communal area and most males

joiped pairs when they were accessible (Table 1).

Bl
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Usually (98% of 438 observatlons) assoc1at10ns

(, 1nvolv1ng groups of males were seen on the communal ®
' area and not on territories. Howéver, 27% of 102
observations oflsinglé males with béirsyoccurred on '
territories. ‘
Groyped and-single males often joiqed a pair

as soon as it landed and remained with it for a
considéfable period of time (Table, 2), frequently
until it left the estuary. No groups apparently
persisted throughout the day with a pair as did some
single males. On four occasions a malegremalned with

a territorial palr for at least three consecutive

days.

)

The activity of unpaired malés was dividéd

+int® foraging, ioafing and reproductivelykoriented
activity. A bout of activity was scored as foraging g
for the time an individual was preoccupied with this
activity. For éxample, brief interruptions to preen
or°restgwere not recorded as such but rather the whole
bout wﬁé’scored as foraging. Loafing, which“con;isted
primarily of sleeping, was sim;iarly_scored. A bout of’

, reproductivgly?5riénted acgfvity was measured fr;m the

. time and individual male or group of m?les joined a pair

Q R - §
until they separated. For groups this activity consisted -

B

primarily of social display toward the paired female which |

‘ ; was apyarently never a willing pﬁrticipant.

62

Pk h AR ekt




AR I Py
B Lo S i

-~
e - .,-ﬁéyz,.;im,,ﬁ
o

T T aae N

{
i.\z‘ : .
i Figure 1 détails the changes$ in the relative

~ occurrence of the thfee activities in groups of males. ' .
~ A . 2
| .

Foraging decreased throughout the season.

ey

Loafing was -

1+

.alwﬁys a major activity but increased dramatically after

: reproductively oriented activity subsided 'at a time when
’ N R -

0 food was probably plentiful.

Reprogﬁctive behaviour

began suddenly durigpg the last week of Marph and/rema;ned

a major actidity for eight weéks,/gntil the lagt week of
May. Gréup social display (Figure 2) was obsexved most

frequently during the first two 'weeks in April. Prior.to

4
- o

this, groups of males associated with pairs but did not

<

display. 'Decoy females—vhich wefe placed in atreas : o
fr%gpéntl§ used by males we#e vi;itgd only rarely aféer \
' m@&EMay and social disp}a& ceased-entirely in\early June,
éespite the presence of pairs. Single males only
y@érﬁodically epgageq in vafous réproéutizély ofiented

°@ activity for brief periods ghd usually performed ‘the same

N\ a

activity as the pair. During 48 h of observation only 8%

[y
n

N . R ¢ .
of the activity of unpaired males vas obvious sexual .
After mid-May these males were less frequently .

2
a
béhaviour.

. -

seen}with pairs.
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generally interrupted. During the second week of April

dhring sog}al display by males. Lo
d so¢ y by,m

- consistently resultea'in social display except for some

\
Do ‘
1, N N
’ B ~ .
\ )
. LN \ \ 0 -
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. . . .
v .
) :

ﬂ‘:';“'
Changes in the relative occurrence of the three
activities throughout the day are outlined in Fiqure 3

for the five continuous weeks during 1974 when groups of
S
-
males mobst frequently displayed. There was an early
s ) - [
mornind and a lower eVeﬂihg peak of foraging and a ‘

mid-day peak of’ioafing Reproductive activity, which
depended %n pairs being nearby, 1ncreased after mornlng é
foraglng and remalned relatlvely high untll approximately
13:00 h. There was ‘a lesser peak in the evenlng 3
Unpaired males rnfluenced the activity of pairs

W

more markedly as the season advanced. During March pairs N

e o e ma

R
did not .avoid males or significantly alter their ' ' ;

act1v1t1es 1n response to unpalred males. By the first ;

\ e ¢ t

week in. Aprll males assoc1ated with pairs for. as long“

as.90 min but did not vigorously dlsplay to paired females. . .
Pairs avoided males then but their activity was not

males crowded around females when displaying and

persistently- followed them everywhere in the marsh

|
fr@quently lnterruptlng the activities of the palred . .
‘ : é

blrds. It‘Was particularly dlfflcult for pairs to forage %y i

Interactions Between Unpaired Males and Pairs

‘~ B ! .
In March encounters between groups of males and pairs
. ™~
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hostility at feeding places. Whether on the communal p

\ .

area or on a territory, males appeared unconcerned by
the bresence of a paifed male and displayed to his
female. Any form of resistence to paired males was
'rareu Usually males ignored threat Postures by a

paired male and simply swam away when attacked.
o \
Unpaired males quickly returned to within 1 m of a

C\female after being chased, often before her mate.
¢,
Males usually joined any nearby pair but often stayed

Rz *

with certain females longer and courted them more
vigorously than others. Males quickly joined females
which performed Persist;nt Quacking (Dzubin 1957) or\
p;ecopulatory béhaviour. It appeared that groups of '
males preferreg to display to females without mates
since there were continuously groups with decoy females
that did not leave them to join nearby pairs. Malgg‘
joined foraging pairs in 87% of 337 encounters observed
and loafing pairs in the remainder.

Although groups were often associated with pairs

o

for several hours, males did not usually display

/

continuously. Social display was most intense immediately
aft%r males joined pairs. Table 3 shows the change in -

frequency of male displays during a typical 25 min bout

°

involving 10 males. Only obvious ‘male displays,

subjectively measured,were recorded but almost invariably

3

“
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the entire repertoire of displays as described by Lorenz

'(1941) for the mallard (A. platyrhynchos) was seen during

each bogt. The wing flap wh%ch Johnsgard (1960) says is

Bcharacteristic of early stages of courtship was frequently

observed. Most bouts lasted 25-95 min with intervals
of 19-55 min between bouts of displays. Males loafed
or foraged near the‘pair between bouts of display.
Sometimes all display had ceaSea within the first 12 min
of an association and did not resume despite the‘group
rémgining nearby. l/
Usually the number of males decreased after the
first 5 min, particulafly when several males were ,
involved. Occasionally those that left joined other pairs.
Bouts were sometimes extended by newcomers which displayed
vigorously on arrival and appeared to stimulaté resumption
of social display by other males. A renewal of the most
Vigorous display always occurred (27 observations) when 8
females landed after Aaking short («208) flights
presumably to elude displaying males. Flight by a female
oft§n appeared to be the signal for inactive males to join
in or to resume active social displgy. Males frequently
left one pair to join another which had just %anded or
taken flight. On 11 of 14 occasions pairs flushed by a

bald eagle (Haliaeetus leucocephalus) were-joined by

formerly inactive males that pursued the female in flight

AL, s Lo
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v and displayed to her upon landing. Similarly, on 17 ‘ ‘
* occasions a pair wasrjbined by a new group witi{n 15

min after it had eluded an earlier| group. ‘

7 sapon s

) Two to fivd:males within a group frequently L
. .

displayed, often at the same time, while others

apparentdy neither displayed nor joined in flights. q 1

Jump-flights were identical to those described for the ~

/ mallard (Lebret 1958). Several’males performedeump—
} ’ flights one after the other or almost simultaneously.
Sometimes Qply one male Jumped. Males which lagged

behind a group often flew in flights . resembllng Jump- *

% o, flights but landed several feet behind the female
suggesting that such a flight 'was simply made to rejoin*
the group. Continuous male vocalization ("raab" notes)

was usual during social display. . ‘ .
Single males responded to pairs differently than

°
o

did groupé. Social display was recorded during only 7 of

102 observations of single males with pairs. Usually a
male remained within 3 m of a pair anq folloyed them
whéther on a territory or on the commungl area. However,
on three occasions invqlving a male that had been with a -
pair for at least two days, the male remained on his

L

territory when the resident pair flew to the communal

area and rejoined them when they returned. Sometimes when

a territorial male threatened other pairs, the associated
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unpaired male also held his head higo in apparent threat’
posture and on seven occasions remaingd with the paired
female while her mate chised intruders. / When this

occurred the unpaired male remained alert until the paired
male returned. Hostility between paired‘males and unpaired:
males was rare ({1l0% of encounters). However, fighting j
occurred on three occasions woen a male which had been h
associated with a pair for at least two hours swam cloge

to the female déspite threat Qostures by her mate. tFightipg
was never)observed between paired males and groups.

' ! Unpaired males did not apparently attempt to rape .
females. This was so throughout the year even Zhough males
often came‘into contactswith females during social display.

(

Similarly, rape was not observed when groups or single

1
V

.unpaired males briefly found themselves alone with a female

[

- '

on her territory. . \

0 ' f
L

Response of Females to Unpaired Males

=g

—

Throughout the breedlng season paired females usually
(71% of 232 encounters) responded to groups by In01t1ng
(cf Lorenz 1941) and then swimming close beside or more ' 3
often behind her mate. Repulsion posture (cf Lorenz 1941) | |
was observed infrequently ({5%) and involved only females
which were in the laying or "incubation phases of the

reproductive cycle. When»males‘pérsi;tedbthe female usually

followed her mate with' Her head pulled back and head and

R e K b mamm e b m 4
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neck feathers depressed. At such times she appeared

" much smaller than her mate. Social display appeared to

facilitate the occurrence of Inciting as Weidmann and

12

Darley (1971) found for the mallard. Paired females
Incited‘thronghout bouts of displays, qften as fréquenﬁly
as 18 times during 25 m}n, sometimes rushing at a malé
and then immediately rejoining her mate. Often females

tended to Incite and chase one particular male although -

he appeared to behave in the sam& manner as the others.
When males pressed around a female she\eitﬁgr remained

extremely close to her mate or took flight. The female
- / 1 ¢

usually foraged during lulls in display activity however

Q

she was often displaced from where she had been feeding

by the activity of the males.

!

Although females Incited %hen they initially

‘encountered single males, they usually stopped Inciting

within approximately 20 min unless the male displayed or

continﬁed to approach her. After 20 - 30 min females

P

tended to ignore s{ngle males which, unlike groups, , u-‘

apparently only digrupted their activiky periodically and

briefly (Table 4).

and Incited and rushed at displaying male The "new mates

e

-
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a group.. One paired male attacked one ‘individual in a

threatened and chased their fo;mer associates and
appeared to try to lead the f;male*away from £hem the / i
same way that males with long standing pair bonds did.

The females and at least one of the newly paired males,

\
which was marked, left the marsh within two days of

release. This suggests that unpaired males will remain

with females given the opportunity.

Response of Paired Males to Unpaired Males

The form and intensity of hostile résponse by
paired males to groups of males changed over the breeding

season (Figure 4). Early paired males either did not react:

to males or did so only after 17 - 92 min of Inciting by

their females. Later paired males threatened when they

first encountered males and only occasionally thrust

their 'bills and rushed (mild rush) toward them. As males

; N 7
became more attentive to their mates, they made vigorous
. . P
4 to 6 m rugpes (overt attack) over-the water with bill

open and neck outstretched. The chaser often pecked at

the other male. Aléﬂgégh the unpaired male usually jumped

into the air to eiude him, the pufsuer never .took flight

<
-

but returned immgdiately to his mgte. Overt attack was

L

often directed toward one or .two specific individuals in

'group of 10 in 16 of 21 chases durihg a 15 min bout of ﬁ

social' display. The male frequently appeared to ignore

R R T I i AT



_display a paired male chased only males 1.5 - 2 m from

’ his mate, with head and neck feathers erect, and appeared R

s~

. g -

71

other males closer to>his‘ﬁm¢€\in order to chase specific é
males. This response was repe;ledly seen during the \ :
breeding seafon. By the time overt attack was common,
a paired male reacted as soon as or before his mate

Incited. A paired male sometimes left his mate to

attack males up to 6 m away. However, during intense

o

to try to lead the female away ‘from the group. Paired

males usually made no attempt to forage when groups were

nearby (see Table 4) or, unlike their mates, during lulls

I

in display activity.

Before' hostility among pairs had developed, . formerly
compatable paired males frequently threatened and rushed , ’
at each other after interacting with unpaired males. On

18 occasions a group of males joined first one and then

anothér pair that had foraged and loafed within 15 m of

Q

each other for more than two hours before the encounters.

»

In each case the paired male had threatened and attacked

[l

the unpairdd males beforehand. After the unpaired males

-

left the two pairqd males threatened and chased each other

until the pairs separated and remained 200 - 300 m apart. . \

9

¥
Frequently this same response occurredegaE single unpaired
| | .
",

males visited nﬁgrby‘pairs.

1]

o

P




Males encountéring groups of unpaired males did not
react with the same intensity of hostility on a territary
as they did on the communal area. Paired males often
did not chase or threaten,qnpéifed males after an initial

9

encounter and.did not apparently lead thei;/f;males away
!

from the males. On two occasions .a male slept while his
mate, which was foraging, was courted. The paired male
became alert only when his mate periodically Incited.
On 12 océasions males left their mates with groups .of
males for up to 2 min while chasing intruding pairs.
Paired males became alert whef first joined by
single unpaired males. However, unless the unpaired male
displayed or the female continued to Incite vigorously
the paired male perﬁormed threat displa§s which‘ceased.
withi; 7 - 12 min. The most }ntense hostility was ‘ 3
uiually not more than following behind the unpaireg male
and occasionally rushing at him. On 19 occasioné an
unpaired male was tqlegfted within 3 m of a female within
20 min of joining tﬂé pair. In long term associations the

paired and unpaired males frequently sat less than 1 m

apart while the female foraged 6 to 9 m away. .

©

&
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Other Interactions Involving Unpaired Males
- 7

; (; Males loafed and foraged together when not

P

; associated with pairs. However, Yhen with pairs formerly
compatiblg males threatened and chased each other and
sometimes fought (Table 3). Weidmann and Darley (1971)
found an increase in the frequency and intensity of

| e overt aggression between unpaired male mallards after

(e

a female was introduced to their enclosure. In four

cases two males were repeatedly seen together through-
out the breeding season. Only one of these males was: -

ever observed to display, although the other followed
[
.close béhind him during social display and other activity.

[

‘E \\\\ " One of three male Mallards joined a group-of ' 5

courting black ducks on 12 occasions. When on the water

7 i<

~._ . - these birds performed the same repertoire of social . pooe

.
S . . . e

displays as the black ducks and were ogten synchroniged

,\ with the black ducks. Mallards joined 18 flights which

arose during social display. Male pintails (A. acuta)

e

joined displaying groups on the water on 8 occasions.

They performed Grunt Whistles, were usually at the-
. ” I

L4 " /

periphery of a group and did not join fights.

N @ .
. .
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Evidence suggests that the acéivigieszof unpaired™
t males may have a detrimental influence on thetability, of |

\.

‘'pairs to reproduce successfully. Most encounters

[ R

between pairs and unpaired males occurred on the communal

area begore most females had begun egg laying. Most "(87%)

-

1]

encounters were with foraging pairs. Despite the high®
probability of being joined by males, pairs continued

to use favoured foraging locations which were also the o

S = o

N locations where unpaired males concentrated.
‘Since pairs foraged on the) communal area until only

a few days before egg laying, it is likely that successful

. - *
foraging here coulg be critical to the female's ability to
develop ova. Anything inhibiting the foraging activity o
of females at this time could botentiaily affect her h H

reproductive effort. Evidence (Table 4) sugges%s‘that'

-unpaired males did inhibit and sometimes prevent females/e : )
from foraging. Seymour (in pfép) suggested that adequate
food in’ this éopulatioh may have influenced the da;e of

~egg laying. It is possible that éontinued intérrﬁﬁtiona

- of foraging by unpaired males could poﬁenFially retard

egg laying for some females. This might be particularly

. 80 in the ¢ase of later nesting birds which, a% times of
o :

-

high pair density,‘might be excluded from alternate

foraging locations by territorial males. ’ .
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'

Harrassment of pairs by, unpaired males max.have
cbntributed to the dispersal of pékrs'whiéh leé to the -
establishment of territories. Interactions between the
mobile unpaired males and pairs were often followed by

increased hostility among even formerly compatible pairs.

‘Dispersal of pairs began about the time that unpaired
l : : .

males began {0 associate with pairs.

.Unpaired males may also have had suptle influences

i

) ]
on pairs. Forced pair bond copulations were sometimes

seen when, after a brief separation, a male returned

¥

to his mate and found an unpaired male there. On two

. o
such occasions the male landed beside his mate, and

~

without preliminary displéy, grabbed. her by the népé and

mounted her, despite her attempts to swim away. In both

cases- copulation. appeared successful and the pair

subsequently remained together.’ '

[

Single‘maleé that were tolerated by pairs,

particularly territorial*pairs, may have benefited the

©

»pairs. Although they. consumed sbme of the food 9n°the

P

territory, they often located food for the pair. In

faddition these males were usually alert and could providé

t

aid in dbtecting predators. ?hese males hay have helped

td{ maintain a territory since they usually stayed with a /-

1

ferfal® when her mate chased intfudingupaifs and may have

-provided an additional deterrent against further. ox other

intrusion. A . .

A Wb i b
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Hochbaum (1944) speculated that males which had

t (,' assqciated with pairs may subsequently:compete more

. -

¢ / successfully for a mate.— The benefit to the male may be |
1 s

. immediate since the female may recognize Him and; become

< familiar ‘with him, especially during long associations.

. . . ¢ .
. . + This may give the male a competitive advantage if she
“ . . . : B | 2y

Voo later requirés another mate. The immediate presence’ and

. availability of a sing male:hay be important in a

v

) female's choice of a new mate. Since unpaifed males
é ‘apparently did not attempt to rapa,females this seems to be

' / : the most probable means by whigh an unpalred male may leave !
é * ' pIOgeny durlng the same breeding season. ;t would vyield

a direct réturn fér the sometimes considerable time a

male invests remaining close tg*a female. Conversely it

, appears that the alternate strategy of remaining in a

_*group and ﬁesting apparently’firm pair bonds through

display, would be less shccessful unless Females i?nored
single ma;eg and went to groups of males when ?earchihg for
2 a né& mate. 'Observations revealéd that some males employed
both strategies and this was probably so for'all‘males. -
Despite the apparent_abiiity of unpaired males in P
this population to form pair bonds with newly introduced

females, it is unlikely that they coﬁpeted,éucceésfully

for already paired females. Although unpaired maleé may

i o
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v
-

'( . be able to reproduce by bonding with abandén ‘re-nesting
females, it seenfs lirk’é‘ly that the main benefit ;:o the

' . - . . , C s . ~
¢ L4 unpaired male in associating with females was E.n

experience gained. ,,\ . R

. . ~
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Table 1. Group size and dlSpOSltlon of unpaired males and pdired
in Antigonish Harbour, Nova Scotia, during the breeding
on 628 sightings of unpaired males and 766 sightings of

black ducks /
season, base .
pairs during 1974\

meah size of g ercent sof . . \ \5
i groups of mean size range in pairs™ e percent og !
period unpaired . of groups size of accompanied by unpaired males

males not seen with group with ,one- or ifore associated with

with pairs pairs pairs unpalred males pairs -
N . .\\
11-17 March 23 2 - 2-3 22 8 \
18-24 25 - 3 2-5 " as ) 45
25-31 15 ,r 12 8-15 66 74
"1-7 April 15 12.7 4~20 83 = 84 )
8~14 18 ~12.3 5-28 78 82 .
15-21 16 7.0 4-14 - - 14 7 24 ‘

. . 7 . ~ i :
22-28 18 7.2 4-15 . 9 18 .
29-5 May ] 15 7.6 4-15 11 27 ’

6-12 19 6.9 4-14 : T2 . 8 4
/
13-19 22 4.2 4-10 2 -9 .
20-26 28 0 0 .0 \ 0 - .
~ o
N T = -0

+ e IR e | i

o e

1




Table 2. Duration of association of one or more uﬁbaired males with paired black ducks,
based on 254 h of observation during the four peak weeks of dlsplay activity
(1973 & 1974).

\

Eﬁggiiegf ) - Duration of association in minutes - ) aggirggs
males <15 16-30 31-45 46-60 61-90 91-120 121-180 180 =240 >240 assoc1at10n
2 or more 416§3 4(6%) 6(10%) 8 (13%) 16 (26%) 12({21%) 4 (6%) 4({(6%) 4(6%) )

(n = 62) A - ‘,;7 - .

one - - :
n = 66) 16(24%) 2(3%) 4(6%) 4(6%) 6(9%) 10(15%) 4(6%) 6({9%) 16(24%) 12 o

<

i - - / -
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Table. 3. Frequencies of displays by unpaired males and response by pairs of black .

, ducks during the first 25 min of a bout of display activity based on — - .
42 observations of groups of 10 males in which each male participated - o . -
throughout, at Antigonish, Nova Scotia in 1973 and 1974. . i - .

- : § Grunt - " - Unpaired - Paired ma,l'e’f - -
. whistles Head-up Wing Female Jump male chasing chasing . ~
. Time . (av.number Tail-up TFlap Incite Flight unpaired males unpaired males -
interval = - for l@smales) (Av.) (Av.) (Av.) (Av.) (Av.) (Av.) -
0- 5 min 17 5 19 9 2 21 - - .5
’ ’ 6-10 min- "6 , <1 6 1 1 13 ’ ‘4 )
11-15 min 4 .0 3 1° 0 30 s T
- - B i .
16-20 min o1 1 9 1 0 12 - 5 - /
21-25 min 15 « . 4 14 2 0 T20 . 5
© ~ ; ) . ’ >
— =~ 3 ~
° Ve
. o ] . — -

- Y
e . - /
3 .
' : -
s

LS e e A
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Table 4. Percent occurrence of foraging and hostility by pairs associated with unpaired
male black ducks during extremes of reproductively oriented activity on the.
communal area. Numbers based on observation periods of 60 min in which social

display or inactivity dominated behaviour. * - , s
' []

' [

- Ve

response of pair response of pair response of pair response of pair ‘

to display to a group of to display to- one unpaired

activity by a 5-10 unpaired activity by one  male, associated
Activity group of 5-10 males, associated unpdired male but not displaying
of pair unpaired males but not displaying (N = 4) .. - (N = 42)

(N- = 108) (N = 62) . .

- female male female ,,’,\\\méle female - male female male
o A S -

7 N —— . i
foraging 9 (15%) 0( 0%) 52 (87%) 487(80%) 26(43%) 6(10%) 60(100%) "60(100%) . ~
female Inciting  7(12%) 2( 3%) " 6(10%) , 0
female following 44 (73% 6(10%) Sg 28 (47%) - ‘ 0 - '|,’ ‘ -
mate, flying or - . v
otherwise .
evading males
male threat, - 17 (28%) 6 (10%) , 22(37%) . A 0 o
chase or . . “
remain alert ) ’
male leading 43(72%) - 6(10%) 32(53%) .0
female or : ) X " “
otherwise ' % -
evading males - ’

, ¢

8

]
’
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Figure 1. Percentage/occurrence of three activities ) /
(foraging, loafing, social display) throughout

the day by groups of unpaired male black ducks
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based on 448 sightings during the 12 week breeding "
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: ‘ Figure 2. Frequency of occurrence of group social display
by black ducks, based on 180 encounters during
& the entire perlod when social display was observed(1974)
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Some of the information on pursuit flights presented .
. ‘

in the first manugcript of! this thesis is also used in the

~

third manuscript. The pursuit flight is a behaviour pattern

. \ -~
“common to most speéﬁes in the genus Anas and is probably the

'

major mechanism functioning in the dispersal of pairs on the

breeding grounds. It is an important aspect of the, social

v

systems 0f the five species discussed in the third manuscript

and further elucidates aspects of the social system of each .

Q

" species. , L

—
’

In the third manuscript the social system of the black

duck is compared with four other spec1es. The dbjective af this

fmanuscrlpt is to place the black duck irfto perspectlve W1th1n'

G ﬂ

the genus and compare it w1§h'other better known species.

-

bt
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PURSUIT FLIGHTS BY FIVE SPECIES OF ANAS DUCKS

ABSTRACT !
Observations of pursuit flights by five species of
ducks in the genus Anas weregmade in Manitoba and Nova

Scotia. Data were obtained from both marked and unmarked .

i
| E

birds. Pintail pursuit flights were significantly '

different from those  of the other species. Pursuit flights

n

by this species suggested lack of site attachment, a poorly

developed pair—bond and aﬂ oportunistic breeding strategy.

Attempted rape of sfrange females by paired males suggested

that purusits by pintails are probably mainly sexually

motiv;tedl
’ Pursuit f}ights in black ducks and mallards suggested
that the pair-bond was well deyeloped, at least until
mid-incubation when males deserted territories and mates.
"The gadwall and particularly the shoveler represent
two species that‘are in direct contrast to the pintail.
Pursuit flights by these species function primarily in
the establi?hment and maintenance of territories. 1These

birds have a well developed pair-bond and paired males

protect females from conspecifics well into the incubation

peripd. 1
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. PURSUIT FLIGHTS BY FIVE SPECIES OF\ANAS DUCKS !

.
¢ :
©
. . .

INTRODUCTION
b

Species within the genus Anas have evolved different

breeding strategies in response to different selection
pressures. The pursuit flight is common to. several species
although McKinney (1965; says the fdnction and motivation

of the chaser, whether priﬁ&rily aggressive or sexual, are
controversial topics. McKinney (1973) stressed the ‘ ;
importance of comparing the behaviour and ecology of

related species in elucidating details of specific

breeding strategies. ‘ ;

This paper compares characteristics of pursuit flights

by the pintail (A. acuta), mallard (A. platyrhynchoé), black

duck (A. rubripes), gadwall (2. strepera) and the shoveler

(A. clypeata) and attempts to relate this behaviour to the

degree of development of the pair-bond and to the general
breeding strategy of each species, similar to McKinney'é
(1973) treatment for the pintail and shoveler. The function
of pursuit flights is discussed. /

Pursuit flights by five species were observed during
intensive investigations of the breeding‘biology of the mallard,
black duck and shoveler from l96§ to 1976. All species except 4@

the black duck were observed primarily in the "pothole country"”

of southwestern Manitoba. This area consisted of mainly




o

-agricultural land dotted with small ponds which ranged from

¢

0.04 to 4.86 ha. Additional description can be found in
papers by Evans, Hawkins and Marshall (1952) and Kiel,
Hawkins and Perr;t (1972). Obser&ations were also made
along a roadside ditch and adjacent flooded meadow near
the Delta Marsh, Manitoba. Black duck observations were
made in 170 ha cordgrass marsh in a tidal estuary in
easfern Nova Séotia. Permanent ponds occurred at the
periphery of the marsh and ranged in sizelfrom 0.61 to
3.9 ha. -

Results for shovelers, black ducks and mallafds were
derived principally from obsefYations 8f birds marked with
nasal saddles (Bartonek and Dane 1964). Pintails and
gadwalls were not marked although:.it was sometimes possible
to determine the identity of certain birds.

Nests found during searches in representative study
locations enabled an estimate to be made of the general
reproductive stage of the population. It was possible to

% .
determine when the peak of laying began in these populations.

RESUPTS ,
The chéracteristics of pursuit flights are described
in Table 1 and reported in greater detail in the following
paragraphs. Résﬁlts in Table 1 are based on pursuit flights

l i
which for the most part were seen in their entirety.

~ s eEy
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Although the status of all birds could not be

determined, most pursuit flights apﬁeared to involve

péired males as chasers and not unpaired males. The

status of the chased birds in these spe

rarely known but it appeared that most chas

were males and females of paitrs. Daté\nm leask reliable

for pintail pursuit flights.

Shoveler and black‘duck‘pursuit flights or&ginated
almost exclusively from a ciaser's territory and occurred
when a pair flew near or landed on a territory. Mailard
éursuit fiights origingted primarily from "activity centers"
(cf Dzubin 1955) as did gadwall flights. Titman (1973)
for ‘mallards and Dwyer (1974) kor gadwalls both yse the
term activity center instead of territory but an activity
cenéer is a place where a male spends considerable time.
during the laying and incubation pefiods and waits for his
mate. This area is analagous to the tdryitory. Pursuit
flights in the wide-ranging pintail origdnated from various
places in the habitat although some paired males spent much
of the laying period on certain ponds and most pursuit/
flights by thesé males originated there.

Although most pursuit flights$s involved one pursuer
and a pair, there were pursuit flights involving more than

one chaser. These were most frequently observed in pintails

and the chasers were often in small groups of males before a

—~~a

it e e e b .
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( ' pursuit. Often a long ranging pursuit flight picked up

-

.

f (} chasers which were believed to be males waiting for females.

4

These males sometimes quickly stopped chasing and returned

to where they had been before the flight. However, sometimes

5
]

L
H
N
|

;
!
}
4
'

;

they continued chasing and did not return immediately. 1In
-

gadwalls and shovelers, pursuit flights with more than one

chaser usually involved pai;s which flew over several
territories and were chased by ea?h territorial male.
Shoveler and gadwall males frequently chased other
males. A chased male was most often a neighbouring
territorial male in shoveler pursuits and this was so for

at least some gadwall pursuits. Territorial male shovelers

did not chase unpaired males in pursuit %lights but this
information is lacking for gadwalls. Hostility between males "
was pronounced in these two species and the mate of a chased

female often threatened or flew at the chaser during pursuits.

Sometimes the chaser shifted his attention from female to
) \

male. When this happened Ehe chaser usually ceased chasing
after a few secoﬂds. | |

In black ducks and mailards, there was little apparent
hostility between males during pursuit fligﬂts. There was
never any defense of a female when a black dﬁck male
encountereg a territorial male on his'territory. Howevér,

hostility between males was sometimes observed after a chase

1 [
when the three birds landed together off a teirltory. Defense
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DA of the mate by shoveler and gadwall males appeared to occur

<t ety

‘: , whenever another male was encountered.
g
b

V , 7 In general thougp, a pursuit flight was directed toward

I sew

the female of a.pair. The female was usually the first bird

b s o =

in the flight followed by the chaser. This was sometimes
»

difficult to determine in shovelers and gadwall because of the

way the female's mate often flew between her and the chaser.

L4

b

L In pintails and black ducks, and to a large extent in mallards,

it was obvious that the chase was directed toward the female.
It was particularly obvious when the beginning of flights were
seen since the chaser apparently ignored the female's mate

as he tried to get to the female. .
Although a male showed no apparent reluctance tc leave
his mate to chase, these males usually returned quickly to

their mates. There was no significant difference in the

duration of pursuit flights among shovelers, gadwalls and

’ pe
black ducks although some flights by mallards lasted longer

when a male was alone and waiting for his mate. Pintail males

which left their mates to chase returned after pursuit flights

of averdge duration in 32 of 37 pursuits. It is pr

that in all species a male with a female is reluctant to

leave her for an extended time.
Probably the duration of a pursuit flight reflec

the persistence of a male to remain in an area and the ;

willingness of the chaser to continue the pursuit. In

’ ,

0. ‘ﬁ - o
h
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shovelers, gadwalls and black ducks most flights longer
th§n the average occurred when an intruding female remained
in the region, of the chaser's territory. This appeared true
also for mallards but several long pintail pursuit flights
involved females that flew directly away from the origin of
the chase,

The average duration of pursuit flights by shovelers,
gadwalls and black ducks reflects the fact that most
chasers returned quickly to their mates and/or terrigories.
The figure for gadwall puréuits is probably soméﬁhat high
since many of the pursuit flights observed were between
chasers and persistent females which oftén returned to a,
territory and were chased again. The average pintail flight
was longer than any by the other species and, at times,
appeared to reflect the willingness of the male té continue
chasing. A pursued female often flew in an éE;atic
trajecfory which covered several land miles in an apparent
attempt to escape her chaser(s).j Although some chasers
persisted for a long time pintdil\pursuits were characterized
by males joining a pursuit flight a g its trajectory and
then leaving, sometimes before getting é‘ose to the female.
This had the effect of ﬁfplonging the fliyht for the female
who sometimes, in an apparent attempt to avoid the chaser(s),

landed in dense vegetation not normally used by pintails.

Pintail females also were occasionally observed to land on

93
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ponds, dive immediately, surface in vegetation at the.
periphery of the pond and remain there uﬁtil after the
males had left.

Although it appeared certain that most females
wanted to escape the pursuer(s) some of thé pintail flights
may have involved a "teasing" female (cf Sowls 1955).
Particularly later in the season yhen most females were
incubating 6r attempting to re-nest, pursuit flights
involving a female without her mate were seen. .On two
separate occasions such flights-occurred when a female‘
was observed throughout an entire day with a group of
males. The pursuit flights associ&ted with this situation
were less erratic than other pursuits andléf£En continued
longer. |

The stage of .the reproductive cycle of the chaser's
mate may have influenced the willingness of thgimale éo

/

chase. 'McKinney (1965) says that prolonged, vigb us

l

flights assocféted with rapé (cf Lebret 1961) may occur

when the chaser's pair-bond is weak. Although comparison

of duration and frequency of flights throughout the year

provided no evidence of this in black ducks, shovelers

and gadwalls, analysis of the large mallard sample revealed

a definite trend

ward longer flights later in the season.
Results on the pintail were inconclusive but it did not
appear that pursuit £ hts changed throughout the season

and observations of rape ogccurred throughout.

94
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Pursuit flights usually originated on the tepritory or.

Wertamnde:

e

(ﬂ "activity center" of the chaser. The chaser and pair were
considered to have returned to the origin if they came back

to within 0.4 ha of where the chaser was prior to the flight.

- Mo ot M a

This area was chosen because intry¥#@rs within that area | o

4
%
}

"around a male were us&%lly chased by him. The chasér and
chased bird(s) were observed to determine where they went

after a pursuit flight. Chasing pintail males often remained

"with the chased female, or, at least, did not return to
where they were prior to the chase. This was particularly so

when‘the'chaser(s) was in a group prior to the chase. This

‘suggests that male pintails have no strong attachment to a
physical site beyond the time that their mates are there. ) N

In the other species, whether the femalé was with the male

or not, there was a high rate of return to the region of

the origin suggesting that the site had .some specific

significance for the male if only through association with

the female.

Chased birdé did. not usually return to the origin in «
mallards, black ducks and spovelers.' This suggeéts that
pursuit flights discoufagéd éairs from trying to remain in’
the area. Chased pintail pairs did return after pursuit
flights qnd, although there were exceptions, they appeared
to be toleratéd, pr??ably reflecting a lack of territorial

behaviour. Among gadwalls, many pursuit flights involved
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pairs which were establishing territories at the same time.
Several pairs eventually established contiguous territories
which were within the critical ‘0.4 ha area due largely to

physical discontinuities which provided visual isolation

U 2 atrnt WA e e+ 1n B

between pairs. Despige seemingly c&ntrary evidence, the
pursuit flight in this épecies appears to be a successful
mechanism for displacing intruding pairs..

Successful rape was rarely observed-in any species
but it occurred Fost often in pintails. It was difficult
to determine when males attempted to rape a female unless
there was some obvious‘manifestation such as mounting or =~
grabbing at the napé of her neck., It seems that if a female
chooses ‘to escape she can usualiy do 50 by flying and it
appears virtually impossibile for a male to catch her unless

she becomes. exhausted. It was difficult to anticipate

attempted rape during a phrsuit flight, however, it was

3

observed when the chaser and female were together on the

water prior to and- after flights (Table 1). Although

shoveler, gadwall and to a lesser extent mallard males

atteﬁpted to preveht the chaser from réaching the female,
vit seémed obvioué th;t the chaser was attempting to get
to the femalé. Pintail males rarely defended their mates

and, at least while on the territb;y of the chaser, the

intruding black duck male did not defend his mate.

n
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Male shovelers and gadwalls peéked Ft an intruding
female but it was iﬁpossiple to determine whether'they
were grasping at her in an attempt to mount her. Obvious
attempted rape in these species was rare. Similarly in
black ducks and mallards obvious attempted rape was rare
but this tendency was apparent in some males. Most obvious
attemﬁted'rapes observed were by pintails. Lack of
defense of the female by her mate ahd the persistence of

the chaser made female pintails more susceptible to rape.

©
e <

However, it is probable that for alljspgcies the chaser would
rape a female more frequently than the figures suggest if
it were not so logistically difficult to do so. Thesé
figures probably do reflect the relative incidence of
attempted rape in these species.

Lack (1968) suggésted that casual chases in which
rape is seen are perhaps initiated by surplus males without
mates. Although there were surplus males in each specieé,

there was no evidence to support this. Intensive

observations of unpaired male black ducks (Seymour in prep)

and shovelers- (Seymour in prep) suggest that attempted

- |
rape by unpaired males is rare. "
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DISCUSSION
Although male%>of most égéé“species form pair-bonds’
and copulate primarily with one female, there would be a
potential reproductive advantage to the male in raping
other females unless this’jeopaydized his chances to
inseminate his mate or was detrimental to "her reproductive
succes?. Lack (1968) says it is surprising to find that
monogamy is the ?ﬁle in many ducks since only the female \
incubates and cares for the young. It might be expectegﬁ
that promiscuity would be developed and, although Lack
(1968) says promiécuity has evolved in a few ducksn A
presumably in most Anas species the ephemeral pair-bond

between male and female is a more successful reproductive

mechanism for both. There are more males than females in
r i

3
! !

most populations hence it is probably advantageous for a
male to accompany one female and perhaps defend a
territory to provide secluéion from conspecifics.

However the tendency to rape strange females is
probably developed to some extent in all species despite
thenexistence of a more or less well developed pair-bond.
Table 2 pr&videé a comparative measure of the'deg e oﬁ'
development of the pair-bond in the five species considered
in this study. Although the developmené of appareﬁtly
strong pair—bondé sometimes occursg among pintail, attempted

[
rape of strange females by paired males is relatively common.
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. This is in contrast to the shoveler which has a strong o

(_ pair-bond and shows relatively little tendency to rap§>, 1

These contrasting behaviour patteins in shovelers

A and pintails reflect the general social system of both
\
species as discussed by McKinney (1973). \The paired _ pintail

male, which does not defend a territory and associates

w

with otheér males, has less time and energy invested in

R

one female. His committment to a female probably does

not igntinue much past her laying phase. McKinney (1973) ’

suggests that the pintéil is an opportunistic breeder '

B s I e

and takes advantage of good breeding conditions when
o~ -~
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available. Pintailé use temporipy ponds and begin .
‘nesting soon after arrival on the breeding grounds

' (Smith 1968). Protection by the male of the female,
which appears ready to lay eggs soon after arrival, seems

less critical in this species than in others. Promiscuity

|
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v or at least a well developed tendency to search for and

rape §trange females appears more practical in Ehis
species.
. In contrast, the shoveler male invests consider-
able time in one female by accompanying her in the pre- ’
laying period S%d\by defending a territory. The pair; 1
bond, and territorial behaviour continue well into

incubation. Even after the male has left, evidence . ,

(Seymour 1974) suggests that other conspecifics avoid




- his former territory. The shoveler is not opportuniétic
Lo " and is tied to rigid food requirements. It is probable
that a female cannot lay eggs before having spent a /

considerable time‘foraging after arrival on the breeding

¢ grounds. Her breeding success‘}s probably closely tied
¥ to the success of her mate in protecting her throughout
f . A

R the entire ténure of the pair-bond. For the male to make :
N » - i s

3 l '
n this committment to the female, the pair-bond would have

’
L]

to be strong to ensure that only he inseminates her. - ‘
Males wquld not have time or probably the opportunity to
make this cémmittment to more than one female. The

. tendency to rape other females then must be suppressed.in .

TN o U A I ST

favour of remaining with or near his mate. Certainly

promiscuity implies mobility and this is not possible

[,

for the shoveler which defends a particular physical site. ' ..

The pursuit flight provides a basis for comparison
of the five species in this study (Table i). The gadwall
appears more closely aligned with the shoveler than with
the other species, particularly the pintail. Although the .
black duck and mallard were observed in different habitats,
characteristics of their pursuit flights are broadly

'similar and both species fall between the pintail' and

gadwall-shoveier extremes.
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N ; Comparison of the social systems of these species
(' (cf McKinney 1973) further supports the alignment suggested
above (Table 2). Although there are differences in degree,

‘ the gadwall is similar to the shovelér ip all parameters.
Similarly the social systems of the black duck and mallard

are closely aligned to each other and both appear closer

toothe gadwall and shoveler than to the pintail.
Although the motivation of the chaser ks unclear,

e

it seems possiﬁle that, in all species, the chaser would
rape the female if the opportunity is éresented. However,
§ “ - in all spggies except the pintail the chaser, at least
'dd}ing the laying and early incubation periods when he is

(§ \ attentive to his mate, opts to remain with or neat her.

; ‘
The tendency to ﬁ&pelin species other than the pintail

P

appears modified by the tendency to remain with or near
o , ¢
the female. ' s : ‘

Regardless of the motivation of the chaser, pursuit
! .

S
e
i
¥
i

‘flights must ultimately have functiocnal significance to

the chaser, his mate and to the reproductive success of the
pair. Although a chaser may produce more offspring if

he rapes a female during the laying period, the pursuit
flight functions in an immediate sense, to discourage
infruders ffém remaining near a chaser and hence spaces
breeding pairs. The pursuit flight in all species, with

the possible exception of the pintailk\is the main mechanism

Ay
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in the establishment and maintenance of territories or

activity centers. Pursuit flight activity can provide

1

seclusion for the pair from other conspecifics and

o

v

thereby potentially increase the reproductive success of
both the Tale and female. .
To benefit the chased female rape would have to
occur when the female requires insemination. Re-nesting
females may not have time to choose another mate and rape \y
could be beneficial. However, with the possible exception
of the pintail, it is more likely that most pursuit flights
are damaging to the female because they disrupt her breeding
activities., It appears probable that pursuit flights. though
spectaculaf when observed, occur relatively infrequéntly
once spacing has occurred. Pursuit flights involving laying
or incubating females are probably rare because these birds
are usually secretive and females 6f territorial species

remain on their territories.
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Table 1.

Comparison of pursuit flight characteristics in five species of aAnas ducks.
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Pintail Mallard Black Duck Gadwall Shoveler
Involved a 106(63f3%) 1051(74.8%) 204(96.1%) 324(75.5%) 146(54.9%)
chased pair
* Involved in a 0( 0%) 22( 1.6%) 2( 1.0%) 22( 9.8%) 95(35.1%)
chased male
More than one 53(33.1%) 275(19.6%) - 6( 2.9%) 77(17.8%) 12( 4.5%)
chaser
Female of pair 160( 100%) 365(80.4%) 203( 99%) 365(87.9%)p»\173(90.l%)
object of pursuit . .=
Aggression between St o( 0%) 15( 1.5%) 2( 1.2%) T40718.9%) 67( 423)
males in flight
N Average duration(s) 96 5 - 598 32s 378 158
(69 flights) (985 flights) (158 flights) (169 flights) (160 flights)
Duration <30 s 22(31,.8%) 517(52.6%) 88(61.4%) 203(76.98%) 136(72.7%)
Duration >120 s 13(18.8%) 94( 9.6%) 11( 7.7%) 11( 4.2%) 11( 5.8%)
‘Chaser returned to 33(54.9%) 260( 82%) 155(92.3%) 175(93.1%) 174(96.1%)
within 0.4 ha of
his location
before flight ; o o
Chased pair did 32(44.3%) 355( 81s) 138(82.1%) 105(57.4%) 151(84.4%)
not return to -
within 0.4 ha of- -
— - chasers original *
. ~ location -
Obvious attempted '12(19.4%) 19( 3.2%) 6( 2.9%) 10( 0.7%)

rape of chased
_female

2( 0.9%)

SOT
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! Table 2. Characteristics of social systems and measures of pair-bond strength of

five species of Anas ducks.

R

Charaéteristic Pintail Mallard Black Duck Gadwall Shoveler i

- Measure of pair-bond ‘
strength ‘ :
paired male hostile X XX XX XXX XXX
toward other paired (rare) -
males when near his . —
female
paired male hostile 0 X X XX XX
toward unpaired males (akHent)
- when near his female v
K;:> paired male returns to XX XXX XXX XXX XXX -
female rapidly after (usual) T
pursuit flight
paired male protects X XX i XX XXX XXX !
female when other males (vigorous)
- attempt to rape her -
paired male associates XXX - X
with other males before (frequent) X XX X X
pair-bond broken
) palr-bond breaks during first second second second third or fourth
incubation week week week week week -
Social system
size of home range XXX XX XX ° X X .
during breeding (large)
male on territory or X XXX XXX XXX XXX
restricted "activity (usual) :
. center®” during laying ,
: and incubation .
when nest initiated X X XX XXX XXX .
‘ after arrival on (early) )

breeding grounds

90T
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OVERALL SUMMARY AND CONCLUSIONS

A population of Black Ducks, Anas rubripes, was

studied during the 1972, 1973 and 1974 breeding seasons,
on a tidal marsh at Antigonish estuary, Nova Scotia.
Additional information was obtained during June of 1576.
The objectives of the study Qere to elucidate aspects

of the breeding biclogy of paired birds and to investigate
the behaviour of unpaired males. )

Observations ofﬁwild marked Pirds provided a
gualitative and quantitative descriétion of hostile
interactions between pairs throughout the breeding
season. Interactions occurred first on the communal part
of the marsh and later on territories. Changes in the
form and intensity of hostility led to the spatial
displacement of pairs. The pursuit flight by males was
the main mechanism in the establishment and maintenance
of territories.

Territories corresponded to tidal ponds
(0.61-3.9 ha) at the marsh periphery and were established
only after pairs were on the marsh 30-40 days.

Territories were established approximately five days

_before egg laying began and females were responsible

v
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for choice of locations. Females spent approximateiy
45 days on their territories and males stayed 27-32
days. Males remained almost continuocusly on their
territories during the pre-laying and laying periods
but left both their females and their territories
during mid-incubation.

The activity of males and females of pairs was
analysed and frequeﬁpies of foraging, loafing and
hostility were compared. Pairs, and particularly
femates, foraged almost continuously during the
pre—territorial period. When pairs were together
prior to laying, females fed 35-40% more -than males.|

1

Similarly on territories females fed 50-60% more.

o

Hosti;ify ﬁy téfritorial males toward intruding pairs
provided%;ecluéion for the resident pair.

Most of the data on unpaired mgles was derived
from observations‘of seventeen marked birds. Males
actively displayed to females from late March until
late May. Most interactions involved groups of males

/

but sometimes one male accompanied a pair. Most

encounters occurred on the marsh and not on territg;ies

at the periphery. . N

f
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; (Ts The behaviour of the males was divided into
foraging, loafing and reprodictively oriented activities.
Changes in the daily and seasonal frequencies of these

: 1
' activities were determined. In March encounters between

| , groups of males and pairs congistently resulted in
; /display activity by the males. ; This activity decreased
in mid AFril and’Feaseé by late May. Single males
rarely c&urted but remained near pairs. -The median
duration of an association between a group and pair
was in the 61-90 min interval and in the 91-120 min

r

interval for encounters between a single male and a

t

i{ pair. However, on four occasions a single male

remained onia territory with a pair for at least three
days. ‘
| Females responded to unpaired males by Inciting -
and reﬁaining close to her mate. Males interrupted the | .

activity of females primarily at the outset of an

encounter.

The reaction of paired males to unpaired males * .
changed during the season. There was no reaction early

but then threat and more overt hostility developed rapidly

and continued until after unpaired males ceased active
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cour&ship in late May. Paired males remained'c;ose\to \
their mates and did not engage in long chases after
unpaired males. Territorial males appeared éo tolerate
unpaired males on territories. ‘ v
Observations of pursuit flights of five species of _'
ducks in the genus Anas were made‘in Manitoba and Nova
Scotia. Data was obtained from both marked and unmarked

birds. Pintail, A. acuta, flights were significantly

different from'those of the other species, Flights

ﬁhis species suggested lack of site attachment, a/poorly
devéloped pair bond and a generally opportunistic breeding
stragggy. Attempted igpe of stra?ge females by paiﬁed ,
males‘suggested that pursuits in Pintails are probably

mainly sekual}y motiwated.

The Mallard, A. platyrhynchos, and closely related

Black Duck employ similar breeding strategies although

they differ in detail. Va;iations probably reflect, to
some degree, differences in habitat. Pursuit flights in
these species suggested that the pair bond was well developed,
at least until mid—incubation when males deserted territories

’

and mates.

\

The Gadwall, A. strepera, and parti¥cularly the ShoG@ler,
[ .

A.'clxgeata, represent two species that are in direct

contrast to the Pintail. Pursuit flights of these species

e A i bl s W Aot X
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function primarily in the establishment and maintenance
> Lt
! . ; * Ny
t of territoriés. These birds have a well developed
' I

pair-bond and paifed males protect females from

conspecificg well into the incubation period.

!




