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Social Aspects 0 f Reproductive Beh"avio-qr in' the 

Black Duck (Anas" rubripes) in Eastern Nova Scotia 

.-
ABSTRACr \ 

\ 

'Territoriês were establi,~hed anly after pairs were on the 
" ,'"' 

m~rsh 30-40 days: Femaies spent approximately 45 days on the 

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

territory d~ring the egg laying periaq. but 1eft the fema1e,and 

territory during mid-incubation. Pairs foraged a1most 

continuously during the pre-territorial periode When the pair 
'1 

was·t6gether priar" ta laying, the fema1e fed'35-40% more than 
• < ~ 

th~male. Similar~y on the territory f~males fed 50-60% more. 

Encounters between groups of unpaired males and pairs 

consistently resulted in social display by unpaired m~les. 

Single unpai~ed males se1dom displayed but remained near pairs. 
, 

Paired males threatened and chased unpaired males and generally 

remained nea"r their mates. 

Pursuit fli9hts in five Anas species were analysed, 

comparêd and eq.~ated to the social system of each species. _ 
1 

Pintail and shov~ler flights were different while black duck 

and mallard"flights were similar to each ather but different 

from pintGlil and .shoveler flight:s. 
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Le~ Aspects Sociaux du compor,tement Reproductif du 
\ 1 

Canard Noir (~rubripes) dans liEst de la Nouvelle-EcpsS9& 

• RESUME 

Les territoires .sont établis 30 à 40 jours apres l'arrivée 

des paires. Au total, la femelle demeure environ 45 jours sur 

son territoire et le mâle de 27 à 42 jours. Le m~le passe 

presque tout son temps dans le territoire jusqu'à la fin de la 

ponte. Il laisse la ~emelle et le territoire lorsque la 

couvaison est a moiti~ complétée. Les paires se no1rissent 

.presque continuellement jusqu'a ce que le territoire SOi~ et~bli. 
Avant la ponte la femelle se nourrit e~ moyenne de 35 a 40% plus 

"-longtemps que le male; sur le territoire de 50 a 6~% plus 

longtemps. 

Le comportement des m~les açcouplés envers les mâles 

non-accouplés varie au cours de la saison. 
1 

1/ 
'Les mates accouples. 

ne poursuivent pa~ longuement les autres rnrales. Les m~lés 

solitaires sont souvent tol~r~s sur leur territoire:. 
( 1 

Les vols de poursuite du canarQ noir et du mallard sont 

différents de ceux des autres esp~ces. 
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PREFACE 

Thit thesis consists of three manuscripts in the format 

suitable fo~ submission to the Canadia~ Journal of Zoology. 

The content of the_materia1 contained in each ma~usc~ipt is 

related but it is sufficiently different to warrant a 
1 

separate treatment. 

,The first two manuscripts dea1 with the bre~ding bio10gy. 

of the Black Duck, Anas rubripes, in a tida1 estuary in 

northeastern Nova Scotia. One manuscript e1ucidates details 

of territorial behaviour with particu1ar reference to the 
() 1 .... 

1 

pursui t flight. The other manuscript discusses 1 details oif 
, " 

the behaviour of unpaired males, particularly as it relates 

to the activities of paire~ femal~s. 
o ' 

The third manuscript brings togetller da,ta collected 

from 1968-1976 on the pursult flight in five species of 
". 

ducks belonging to the genus Ana,s, inc1uding' the Black Duck. -----
This is a comparative treatment of a behaviour patterri which 

is an integra1 part of the social behaviour of each specjes 

during the breeding' season. 

Al though informat~on on eco1ogica1 parameters',has 
J 

been accumu1aeing, detai1s of the breeding behaviour of 
, 

the Black Ducf have not been e1ucidated. In particu1ar, 
J 

details are 1acking on the ro1e of the mal~ in relation 

to his mate during the time that the pair bond is developed. 
~ 
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This study involved the observation of marked bir.ds during 

the reproductively critical time pr~or, to and during egg 

laying. The significance of the male in aiding the fernale 

to succeed in her 'reproductive effort was emphasized. 

Males establlshed terri tories prior to egg laying by 
\.. 'l, 

the fernale and rnaintained them until mid-incubation. The 

pursuit flight was the main mechanism in the establishment 

and maintenance of tejritories and characteristics of this / 

behaviou~ pattern are reported in detail., 

The second manuscript deals with the behaviour of 

unpaired males in the same study population. There is 
\ 

little published inf9rmation concerning the behaviour of 
\ 

unpaired males in any duck species and none for Black Ducks. 
, ' 

The activity of these males was investigated to elucidate 
"'\ 

the influence that they had on paired birds, particularly 

females. 
, 

The third manuscript is a comparison of characteristics 

of pursuit flights in five species.' T~e m~in objective ~s 

to elucidate the functional significan'ce of this behaviour 
"p 

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

the chasing male is also consid~red •. 

Each of these manuscripts represents a contribution 

to,original knowledg~ in that studies lik~ this of marked, 

wild ducks are few. ' This is particularly so for the Black 
Il 

Duck, the main study bi~d. Several aspects of the study 
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have special significance. The daily and seasonal activity , 
budget of pairad males and fema1/es, particularly during 

breeding, elucidates factors eritical t6 the reproductive 

sueeess of the pair. In partieular details of activity 
\ 

sehea:)lles aid the observer in detennining the relative 
- . 

importance of for"aging, hostility:·, toward conspeeifies and 

other behaviour patterns in influencing the reproductive 
\ ' 

" , effort of the pair. These aspects were investigated and 
• ~ ~~ ~ 1 

, ' ir 
:;, are discussed. 

-

Another key aspec·t of the study was the determination 

;~th~t territorial lbehaviour is dèveloped in this population 

of Black Ducks. This was detennined prim&rily~y the 

observation of marked birds. Much of the discussion here -. 
cl,~rifies the situation in Black Ducks and attempts to 

~ ~ 

clarify the funçtional signif~cance of territory in ducks, 

a topie that is confusing,in the literature. 

In the introduction and also the discussion sections 

of each ma~uscriptthere is a brief'historieal statement 

of the relevant published work. This appears brief beeause, 

although various'workers have made contributions in the 
" 

past, most of the signifieant contributions have been made . ~. 
by contemporary researchers and their work is cited. In 

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 

l 

Observations of wild marked birds provided a qua~itative 
1 

and quantitative description of hostile intèractions between 
/ 

pairs throughout the breeding season. Interactions occurred 

first on the communal part of the marsh and later on 

territories. chânges 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 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 period~but left 

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

The activity of males and females of pairs was analysed . 

and compared according to three activities: foraging, ~oafing 
.' 

and hostility. Pairs, and particularly the females, foraged 

almost continuously during the pre-territorial periode 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 byJblack ducks (Anas rubripes) 

INTRODUCTION 
r • 

MCKinney\!.1965) categorized the respons~ of ducks 

enqountering other ducks on the breeding grqunds. However, 

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

responses is lacking, particularly changes fn response 

throughout the breeding season. The concept of territory 

in breeding ducks i~ controversial an~ there are no 

quantitative data suggesting that this behaviour occurs in 
u 

black ducks, despite use of the term in the literature 

(Coulter and Miller 1968; Mendall 1958; Stotts and Davis 
'-

1960; Wright 1~54). The objectives ol!this paper are toi 

quantitatively describe encounters between pairs of black 

ducks, particularly changes in their forro, frequency and 

intensity, from ar+ival on the b~ding grounds to pair 

bond dissolution. In addition, ~~lS of territorial 

behaviour and activity schedules of pairs are described • 

Although encounters between pairs and unpaired males are 

described here, they are discussed in much greater detail 

in another paper. 
1 

The study area was an undisturbed ~70 ha Spartina 

marsh at the upper end of a tidal estuary in 

Antigonish County, Nova Scotia (Figure 1) • The 

vegetation is the same as described by Nixon and Oviatt 

(1973) for a New England salt marsh. Tida1 pools which 
.: \ 

ranged in size from 0.61 ha to 3.9 ha occurred in the marsh 
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at the periphery. These pools were permanently water-

filled and free of emergent vegetation except at the edges. 

The marsh was free of ice two weeks or more before in land 

ponds and was the focal point for migrants afid also 
o 

residents which wintered in the permanently iGe~free lower 

estuary. Birds used the marsh from mid March until ice 

forced them out in late December. 
\ . 

Several vantage points allowed virtually com~lete 

surveillance of the'marsh and 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~ lndividual pairs on 

terri tories were observed continuously for periods of 

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

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

bi~ds~~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 observed tidal pools. During the three years, 

27 males and nine females,were captured in wire mesh traps 

baited with grain~ These birds were marked with nasal 

saddles (Bartonek and Dane 1964) and released. Both marked 

and unrnarked birds were observed for 280 h during the 

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

(total 360 h) of seven marked males whose breeding schedules 
. ~ 

were known pravided most of the data on territorial behaviour. 

Pursuit flights deal with both marked and unmarked paired 

and unpaired males as chasers. However, pursuit Iflights 
'" 

in which a territorial male chased an intruding pair from 

the terr~tory are dealt with in most detail. Daily and 

seasonal flight frequencies for the pO~lation are based 

on the observatiOI'l of 156 flights in 1994 while the 

description ~f pursuits 1rtJ data analysed in relation to 

the breeding chronology are based on observations of 132 ' 

entire flights of 12 marked territorial males during 1973 

and 1974. Additional reference is made to 42 pursuit 
\ 

flights observed in 1976. 

RESULTS AND DISCUSSION 

Black ducks in this population ,apparently employed 

three different breedlngt)"strategiesi 1),. nesting and fora~ing 

inland along streams, but rearing bro~ds in est~laries, and 

having territories corresponding to the main foraging area; 

2) nesting inland, but foraging'and rearing ~roods in 

estuaries and having territories porresponding to a pond , 

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

and foraging'in the estuary, and having territories 

corresponding to tidal ponds. Results reported her~ apply 

to the third strategy. 
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<t 
,~he nesting period each year (1972-1974) was 

( ":. 
arbitrarily separated into pre-laying, laying and incubation' 

. ~~ _-r--
periods based on observations of a'll pairs that nested on -----"--/~ 

the study area and by location of nests. As Reed (i970 ) 
t 

found in his black duck study, the onset of breeding was 
/ 

sufficiently synchronized each year, to determine a peak of 

nesting for the population. 

Twenty of the 23 terri tories on the study are a over 
. ' 

t,he three years'were located on six po,nds at the periphery 

of the marsh that ra~ged in size from 0.6 ha ta 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 terri tories were 

located ~long portions of approximately 9,OO~ m of marsh 

edgè, not on the central~art ~f t~~arsh which was a 

communal area (Fig. 1). 

Interactions on the Communal Area 

Pairs used the communal area throughout the breèding 
, 

season but most intensively before they established 

terri tories. Pairs usually foraged when there and were 

quite mobile eXcèpt prior to the second week of April when 
, 1 

ice restricted movement. At this time pairs were relatively 

tolerant of each other and often foraged 3.0 ta 4.5 m apart 

in locations where food appeared abundant. Even after ice 

/ 

no longer restricted movement and a measure of pair dispersal 
" ' 

had occurred, there appeared to be a tendency for pairs 

" 
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to join other pairs to forage. Even pairs which defended 

territories elsewhere sometimes foraged within 9 to 15 m of 

other 'pairs. Flock feeding presumably assisted birds in the 

location of foo? and perhaps facilitated the detection of 

potential predators 1ike ba1d eag1es (H~liaeetus 1eucocephalus) 

which harassed them. 

Probably most early hosti1ity occurred between 

foraging pairs and seemed to be primari1y a consequence of 

the shortage of foraging locations. Genera1ly when one pair 

enc~unt~red another ear1y in the season, the male of one or 

both pairs stopped, held his head high and swam away fol1owed 

by his mate. However, obvious hostility was observed in 122 

of 232 encounters between~orag~ng pairs (Table 1). The 

participants in these encounters usual1y occupied an are~ of , 

5 or 6 squaremeters while foraging and a male threatened or 

chased on1y birds which approached within 9 m of him. 
\ 

Supp1anted pairs usual1y moved on1y 5-6 m away from where the 
;, 

encounter occurred. When not feeding pairs usual1y 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 :1,.2-125 min per day). 'Pairs usua11y 

le ft the site when finished feeding and often loafed near 

other pairs with which they had earlier interacted. Often 

another pair swarn to a site as soon as a pair vacated it. 

Furthermore, no territories were established in three heavily 

6 

utilized locations where most early hostile encounters were seen. 

, 
l' 
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Whenever pairs gathered at prefer&ed foraging locations 

yirtually continuous chasing and threatening occurred between 

nearby pairs and dominance often changed during bout~ of 

f~raging. Preferred locations were quickly occupied when 

deserted. Althdugh suî~~àn~ed pairs were not apparently 

inhibited ,ftom foraging and began feeding again immediately 

after being supplanted, 23 of 65 pairs swam about, apparent1y 

searching for a feeding place, from 17 to 60 min before they 

resumed feeding. After pair ,dispersal had begun, pairs 

supplanted while feeding usually swam further (20 to 90 m1 

away from the usurping pair thàn they had earlier in the 

season. The chasing male rarely chased ~he other pair more 

than 10 m from where he and his mate were foraging. "ynlike 

most early encounters between pairs where hostility was 

associated with tbe occupation of a foraging location, later 
1 

in the ~eason hostility u~uallx occurred whenever two pairs 
~ 

met, regardless of circumstances. 

Changes in Hostility and Displacement of Pairs During the 

Season 

P[aired. females appeared hostile toward otner 4;>airs 

earlier in the season th an did their mates. This was 

expected since the Îirst observed hostility occùrred when 
, 

paired females Incited during social display by unpaired 

males. Dqfing 1974, Inciting occurréd in 46% of 402 
( 

hotile encounters between pairs. The first hostility by 

, 1 
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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 
• 1 

dispersal and before the female's mate reacted by threatening 

and chasing ~he other pair. Early in the season the mate 

reacted to Inciting by attacking primarily the male of the other 

pair. However after hostile enc,ounters between pairs had 

occurred for approximately ten days " males reacted more quickly 

toward intruders ~nd always attacked the female .. Inciting 

occurred less frequently after the first week 0l April probably 

because pairs appeared to avoid each other and malès le ft 
1 

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 pbrsuit flight. Figure 2 compares changes 

through the breeding season·in the relative occurrence of the 

followtng four subjective measures of intensity which are 
1 

comparable to male hostility in the closely re1ated mal1ard 

(A. platyrhynchos) and simi1ar to hosti1ity in the b1ue-winged 

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

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

flight. 

8 . ~ 
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. Threat and mild rush were characteristic of the 

~ommunal area and occurred most frequently before flock 

dispersal. The high ocçurrence of threat on the communal 

area probably reflects 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 

p,airs. remained nearby'. Qvert attack on the conununal area 

occurred later in the season, usually when males with 
-

territories elsewhere encountered pairs. Pursuit flights 
1 

were almost entirely restricted to territorial males 

chasing intruders from the territory. There was no step-wise 

reversal of intensity of hostïlity as pair bond attachrnents 

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 change in hostility. 

A pair was ponsidere~ displaced when the male and female 

left the inunedia~e area of encounter and were not subsequently 

challenged by the original chaser. Pairs on the communal 

area were not usually,displaced far and frequently a change \ 

in trajectory~by one or both interacting pairs resulted in 

no further hostility. Typically the displaced pair swam, 

'" 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 witl};'n 9 rn' but rarely those furth'er 
~D 0 

away. During the second week inApr~l when ice had left the 

marsh, most pairs remained 30-46 m apart. It was rare for 

the male of oné pair to atternpt to displace another pair 

which was more than 45 to 60 m from his female. Pairs 

beyond 90 m were never attacked on the communal area. 

This w1s true for bath pairs which had not yet established 
(1-

territories and for pairs which had territories elsewhere. 

Figure 3 shows that e~counters occurred first on the 

communal area and rernained relatively'constant in frequently 
1 

until pairsestablished territories. Then, rnost encounters 

occurred on territories and the frequency increased. 

Comparison of the displacernent and pur suit flight curves 

illustrates that the pursuit flight performed by paired 

territorial males was the most effective mechanisrn to 

displace intruders from territories. 
, 

Pursuit Flights 

Most pur suit flights involved a known territorial 

male chasing an intruding pair thusincluding three birds 

'altogether. Only twice were males which defended 

contiguous terri~ories invorved as the sole participants. 

Only eight pursui~ 'flights originated on the communal 

area and are no~Ot~cludep in the ensuing description 

derived from 132 pursuit flights involving intrudin1 pairs 

" 
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not~h~lding territories in the study area and a known 

paired territorial male as the chaser. 

Most intrluding pairs ianded on an occupied pond 

before being approached by the territorial male. Persistent 

pairs that continued to return after being chased were 

freq~ntly chased again before they could land. Females of 

intruding pairs always landed on terri tories before their 

mates. While'on the water, a resident male attempted to 
\ 

approach a female whose mate defended her on only two 
o 

occasions by ?wirnrning toward a resident male .. When the 

female's mate was between her and the chasert the chasing 
1 

resident simply swam around or jumpeq over the mate to'get 

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

male. The chaser usually swam toward the female, 

particularly if sh~ 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 occasions a female did not immediately fly and a 

chaser grabbed at her back. 

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

subject of pursuit. Th~s 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'. 

Il 
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in flight and even then the Ichaser did not shift his 

attention from the female. Since a chased female's mate 

always, if belatedly, follows her, the chaser a~so 

indirectly displaces intruding males by chasing females • 

When in flight a pursuing male FlY rarely j 

approached close enough to make contact with a female 

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

Although a female's mate only occasionally called (rab-rab) 

during pursuit flights, a pursuer frequently did 50 while . 
, 

chasing and when he returned to his territory. After 

pursuits a chaser usually entered his home pond vi~ the 
1 

sam~ trajectory and occasionally flew around his territory 

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

(~. strep'eral and Seymour (1974B) tor shovelers (~. clypeata). 

When intruders remained near. a territory the! ~erritorial . 
male often sat there alertly after a pursui t f\light. 

Inciti~g was observed only three timès and' involved 

females which returned to a territory despite repeated 

chasing by the resident. Persistent quacking by a .female 

occurred during nine (7%) flights; seven of which involved 
) 

three different females known to be pre-laying' birds. 

Although Repulsion behav~our(~orenz 1941~1971) by a female 

J'as not observed in th'ese flights, "during 1976 both 

Repulsion posture and associated calI was observed in two 

flights. In both cases, the mate of the ch~sing male and 

1 
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the pursued fema1e were incubating eggs. In one case th~ 

pair bond between the pursued female and her mate was no 

longer intact. 

Flights were cbnsidered long (>25 s) or short (1-25 s) 

based on the median of 132 flights which fell in the 21-25 s 

interval. A chaser invariably chased unti1 intruders left 
, 

his territory but had ta chase return~ng fema1es again in 30 

. \ 
(23%) enco~nters. In six of these, chasers~ade four chases 

before intruders failed to return. Long flights appeared 

more ta reflect the persistence of fema1es in a'ttempting 

ta· land on a territory than attempts by chasers to continue 

the pursuit. These mainly unmarked females appea~ed ta be 

expl~ring!~et nesting caver and were not there to forage • 

This conclusion was based not only on the persistence of . 
fema1es tocremain near territories but also on observations 

of females before and after encounters. On 27 occasions -
~ 

females went to other tida+ pools after being chased. They 

did not forage during two hours o~ observation and, on 12 ~ 

o , 

occasions, females and their mates fJew ta upland vegetation 

beside a pond, apparently ta se arch fO\ a nest si te. On 

seven occasions be~ore encounters with t~rritoria1 males, 
, 

pairs were observed for 27 to 125 min. 

the fema1es did not for~~~ and each time 

mates into upland vegetation. A,further 

encounters on terri tories, in which an i 

'. , 

ing \this time 

61 (81%) 

1 
1 

13 

" 



'. 

o 

/ 
watched for more than five min before an encounter, 

appeared to involve intruders which were exploring for 
oN 

nest sites and not foraging. Foraging pairs appeaFed to 
o 

avoid terri tories, usually remained on the communal area 

__ ~~ig. 4) and, when chased by a territorial male, immediately 

l~ft the vicinity of a teriitory. 

Sometimes females continued onto a territ~ even 

after their mates, which had accompanied them on previous 
1 <l 

attempts, had flown back to the communal area. The malels 

desertion at this point was ignored by the females, but 

they left the territory immediately when chased by a 

defender. The apparent reluctance of intruding males ~ 

persist in an area suggests that intruding males may be 

intimidated by territorial males more than females. 

As a result of pursuit flights, intruding males and 

females were often separated from each other for up to~30 

min particularly when the male mated to a chased female 

did not join the flight ~mmediately or did not accompany 
,1 

" the female onto the terri tory. Since females alone were 

~, 

rarely observed attempting to invade a territ~ry, separation 

might delay or perhaps completely discourage subsequent 

attempts by a female_~o ~rturn to a territory. 

There did not appear to be an increase in the 

threshold of response of the chaser with repeated chasing. 

S'orne females that repeatedly returned were subsequently 
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( chased more v~gorously than during initial encounters. There 

was apparently no quiescent period after pursuits. Males that 

mos~ frequently encountered intruders appeared to chase 

intruders more vi9orously than males which only occasionally. 

encountered intruders. On r~turning from pursuit flights 

males sometimes chased other pairs that had hitherto been 

tolerated at the periphery of the territory. 

A pursuit flight usually ended when the chaser ceased 

chasing and circled back toward his territory. However six 

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 within 2 min returned to Bis territory. 

But on the other occasions males attempted to mount pursued 

females who immediately dove beneath the surf~ce 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 the egg laying phase of her reproductive cycle, briefly , 
1 

mounted a chased female. 

During 1976 paired males were observed in an attempt 

ta determine the frequency of occurrence of attempted rape. 

As in previous years, a chaser in pursuit flights usually 

(39 of 42 flights) returned quickly to the territory without 

1anding with the chased fema1e. Howevér, in the other three 

cases chasers landéd with pairs and briefly mounted females 

before each dove ta escape. -In one of these encounters, 

1 
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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, although 

once a chasing male remained where a chased female had dove 
/ 

for 7 min apparently searching for her. Neither th~ chaser nor 

the female's mate which was only 2-3 m away were obviously 

hostile toward each other. 

Despite these observations of attempted rape, it is 

clear from the way a territorial chaser does not persist after 

females that he opts to remain with his mate and/or territory 

instead of attempting to rape strange females. It is unknown 

whether attempted rape occurs more frequently afte~ pair bond 

dissolution or when territorial males are away from their 

terri tories. 

Females appeared to fly after being chased and usually 
. , 

remained for up to 60 min near where they landed after the 

chase. Regardless of thedflight tfajectory, all females 

eventually flew from a ter~itory to the communal area following 
, il'~~ 

a chase (Fig. 4). 

Table 2 provides a comparison of pursuit flight 

characteristics analysed a~cording to the following three 

periods of the female's reproductive cycle: pre-laying 

(23 flights between establishment of terri tories 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) 

(/ 
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and incubation (20 flights between the last egg layed by a 

female and mid-incubation when pair bonds severe~ and 

territo~ial behaviour ceased). It is probable that nine 

of the pairs included in Tpble 2 were nesting for the first 

time that sea~on. The males of these pairs were marke,d early 

and the females were among the first birds to begin laying. 
1 

As previously suggested, many of the pursued females were 

probably searching for nest sites. 

Throughout the territorial period males returned to 

their territoriés_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 
\ 

dissolution, Table 2 suggests that intruders never returned 
1 

to remain on a territory after pursuits. Birds which 

returned after pursuits ta/the vicinity of a territory but 

not within 90 m of it were considered displaced sinee birds 

further than 90 m were seldom chased. This suggests that the 

pursuit flight is an effecti~e mechanism in the establishment 

and maintenancel of territaries. 

There was no significant (p ~ .05) difference in flight 

duration between periods and males never apparently ~howed 

reluctance to leave their mates to chase. On three occasions 

mates o~ laying females chased intruding pairs immediately 

after copulation and twice aborted pre-copulatory behaviour 
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to crase. This was in contrast to Gates' (1962) 

.observation that male gadwalls initiated more pursuit 

fIig'hts when th'eir femaies were there. ,Dwyer (1974) 

found pursuit f1ights in gadwalls were approximate1y 

half as long when a male was a1one. 

Ana1ysis of flights on an hour1y basis throughout 

the day showed that significant1y (p<.OS) more occurred 

in the hour after sunrise than any other hour. A1though 

there was no significant difference between periods when 

the day was subjective1y separated ~nto three b1ocks, the 

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

evening (:J. 700-2200) 1 (Table 3). Furthermore, th'e highest 

frequency of flights on 30 of 48 days occurred in the 

morning period. 

These findings were not unusual sincelmost flights 

occurred between t~rritorial pairs and pairs searching 

for nesting cover. Although nest searching10ccurred 

throughout the day, most occurred in the morning. 

Frequently one persistent femaie was responsible for 
\ 

several pursuits. 

Flight frequency was aiso ana1ysed week1y for the 

eleven weeks during 1974 in which individua1s within the 
1 

') 

population behaved territorially (Table 4). These results 

are representative ~~he~three years in which initiâ1 
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nesting attempts were re1ative1y syn~f~ 
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population., Dwyer (1974), Smith (1968), MêKinney (1965) 

and Seymour (1974B1 reported the highest frequency 
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of chasing prior to egg laying in other Anas species. 

Flispt frequency in this population peaked (71% of aIl 

flights) during the period when rnost females were 

laying. However, in contrast to pre-Iaying shovelers 

1 which were on their territories 15-20 days (Seymour 

1974A) before egg laying, black ducks began laying 

within five days of territory establishment and had 
1 

proportionate1y less time to interact with other pairs. 
10" 

In addition r during the general laying period for the 

population, there were several established terri tories 

and also severa1 pairs searching for nest site~ which 

provided high potential for interaction. During incubation 

frequency of pursuit flights was low probably because, 
\ 

as evidence below suggests, territorial pairs were largely 

, restricted to their terri tories once egg laying began and 
, 

did not int~ract with e~ch other. In addition, there 

were fewer mobile pairs searching for nests. 

Since, as suggested, pursuit flights were tiue to 

territorial males chasing pairs searching for nest sites, 

pursuit flight frequency could be expected toccorrelate 

with the nurnber of potential interacting pairs. The 

simple product of the 'numbers of territorial and non-. 
territorial pairs was calculated on'a weekly basis 

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

-of actual pur suit flights observed indicat\, a strong 

\ 
~ 

") 
!" ... _-------------------------~--

19 

• 1 

"1 
l-



,. 

( 

positive correlation (r = 0.89, p(O.Ol) between weekly 

frequencies and the number of possible interactions whic 

is consistent with resu~s reported for the shoveler 

(Seymour 1974B). 

To further determine whether pursuit flight frequency 

might ref1ect the number of interacting pairs in an area, 

frequencies were calculated under different conditions 

of population density (Table 5). Comparison of two years 

shows.;, that there were significantly (p<O. 01) more f1ights 
~-=:-..... \ ~ l' 

( --
at higher density. This was particu1arly (p<O.OOl) so 

during the period when most nests and ~erritories 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 

ma1lards which may suggest that this re1ationship 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, apparent1y spont:aneously, around th.eirpondS in 

15-20 s f1ights particu1arly if persistent pairs remained 

nearby. Furthermore, pursuit f1ights usua1ly ranged far 

beyond a territory and, except when pe~istent pairs were 

involved, appeared to continue after the intruders showed 

1 , 
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no obvious intention of returning to a territory. These 

tendencies a'ppear to reinforce the chaser' s dominance in 
.. 

an area where pairs might be exploring for nest"sites. 

paired females were chased by unpaired ~ales as 

weIl as br paired males. The relative.occurrence of 

four types of flights which arose during the courtship 

activities of unpaired males d\,1ring 1974 are described 
\ 

in Table 6 and\below. Long flights that occurred during 
\ 

social display 'usually began when males crowded around 
\ 
\ 

a fernale. She V{ould jurnp into the air when one or more 

of the males ru shed at her. However, on other occasions 

a ferna'~e gave pre-flight signaIs typical of the Anatini 

(McKinney 1970) and the group became ready fo~ flight. 

Short fligh~s occurred when a fernale jurnped up, was 

followed by several males and aIl birds landed together. 

Other flights which resembled Spring Courtship Flights :" 

of the mallard (Dzubin 1957), were of long duration and 

although rnost ranged far, each passed over the origin 
1 

of the flight several times. Only two flights left the 

" 

estuary. Males almost always rernained with a chased pair 

after a flight. Of the flights above (27+88), 63% appeared 

to oceur as a result of displaying males pressing around 

the fernale. 
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Another type of flight involved single males 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 with the 

pair after the pursuit. 

Only 18 flights, included in the second category 

of Table 6, could be characterized as prolonged, vigorous 

flights resernbling "attempted rape flights" (Dzubin 1957; 

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

there was ~o appareht attempted rape by unpaired males. 

Although it was impossible'to know the status lof aIl 
o 

males in flights, no marked territorial males were 

observed in flights instigated by unpaired males. 

'Territory Selection 

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

establishment of territories.~ Although inclement weather 

periodically forced interruptions of feeding, as noted by 

Wright (1954), thesemterruptions were brief and probably 

not a factor in the del~y between arrivaI and establishment 

of terri tories. Territories were established only after 

snow had been gone from nesting coyer for three or four 

weeks and, on the average, eight days after 'poij~s were 
o 

free of ice. Despite this, pairs continued to use the 

communal are a to forage and did not spend a major portion 

of their,time in ponds at the periphery of the marsh until 

1 
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four or five days before the bnset of egg laying. 

The general location of a territory ~~s believed 

to have beèn determined by the females and corresponded 

to the section of marsh edge or pond from which she 

initiated "exploratory flights" into nesting cover 

(cf Smith 1968). Wh~n a female remained in an area her 

mate did also and his interactions with conspecifics 

subsequently determined the limits of the territory. 

Females ~ometimes explored sever al are as before 

localizing their activity. A male always accompanied 

his female when she deserted a location even after 

having defended it for two or three da~s. This corresponds 

to Hochbaum's (1944) description Of(~ritory establishment. 

Although a territory is usua~ly associated with a 
\ 

water are a near the nest, as noted by Dzubin (1955) for the 

blue-winged teal (~~ 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 case the nest was 

in the area that was influenced by the territorial activity 

of the ~ale since l females searching for nest sites initiated 

exploratory flights from ponds and not from the communal 

area. 
" 

Territorial males prevented such females from using 
\ 

ponds hence preventing them from exploring for nesting 'cover 

over a considerable area around the pond. 

23 

! 

1 

t 

-, \. 



f 
, 

1 The pond per", se was apparently the most assiduously 

defended feature (cf Emf.'en 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 othe-r pairs but interactions were less 

frequently (17% of l 23 encounters) observed and less 

vigorous beyond the limits of the pond. This occurred 
\ 

1 
despite the fact that pursuit flights extended up to 

250 m past a pond and 100-125 m into areas where other 

pairs were usually tolerated. MalesJreturning from 

.pursuit flights frequently encountered other pairs 

foraging in the marsh within 30 m of their ponds. 

Males did not usually chase these birds although they 

occasionally landed near such a pair and stayed briefly 

«60 s)', before returning to their ponds. On other ,\..<" 

occasions territorial males chased foraging pairs from 

near the~r ponds even after they had been tolerated for 

30 min or more. Pairs which had been chased previously, 

particularly if they. had just been chased, were usually 

pursued when the y landed within 30 m of the pond. 

Further suggesting that th~ pohd was the focal point of 

defense, males invariably (265.h observation randomized 
\. 
as ta direct~on of sun and w~nd) had their heads or 

eyes oriented toward the water ~nabling rapid detection 
... 

of intruders which typically 95% of 140 encounters) 
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attempted to land on a pond and not in the vegetation 

surrounding it. 

While on a defended pond males were visua11y 

isolated from pairs on the marsh. Males investigated 

recordings of persistent quacking and decrescendo calls 

produced in the veg~tation around their terri tories and 
\ 

in the adjacent marsh. 

There was no evidence to indicate that thete was 

variation in the area defended according to time of day 

or stage of breeding prior to pair bond dissolution as 

Dzubin (1955) found for mal lards and blue-winged teal • .. 
Males abruptly deserted their territories during 

incubation with no graduaI shrinkage occurring in the 

size of a defended area. Territorial males~did not 

incorporate other ponds or sections of the marsh into 

their terri tories when they were deserted by neighbours. 

Neighbouring pairs apparently avoided each other's 

terri tories àfter initial boundary delineation and most 

(>70%) of approximately 80 encounters betwee~ neighbours 
ù 

occurred in four or five days when pairs were establishing 
1 

territories. 

It was dif,ficult to show site ,attachrnent by pairs 
\ 

which defended portions of the marsh edge. However, these 

pairs appeared to be less loca1ized, used the communal 

area more, and the males apparently remained in the 
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only during the laying period of their females. In 
\ 

addition, few pursuit flights by these males were 

observed. Boundaries here were never weIl defined . 
probably bacause of the lack of physic~l features .. 

\ 

Daily fluctuations in the tide changed the pattern of 

vegetation and frequ'ently visual isolation from other 
JJ 

pairs'was ~possible for several hundred metres. 

Females of these pairs nested inland but ~eturned to , 

the marsh to feed. 

Territory util~zation 

Males were found on their terri tories approximately 
1 

27-32 dàys and females approximately 45 days. Territories 
.-

of seven pairs were established five days prior to laying 

'of the first egg (pre-Iaying period) and the laying period 

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

territories for approximately 15 days during ~ncubation 
" 

similar to what others have found (Coulter and Miller 

1968; Reed 1970; Stotts and Davis 1960).~ 
, 

Table 7 indicates the time, spent on their terri tories 
f4 

during the three periods by seven pairs during 395 h of 

observation. Members of a pair were typically together 

on a territory during pre-Iaying but, as expected, during 

laying and particularly daring incubation the female was 

observed less often. A male, was almost always on his , 

territorr~during the pre-laying and laying periods when 
", 
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the ~iinurn freque'nCY of copulation was observed. 

Durlng laying rna~es usually remained on their terri tories 

when theif mates were at the nest. Males spent less 

time on terri tories during incubation but were most often 
,-

there during the morning and less freguently during the 

evening, ti~e's ~hen females were most like1y to be off 

'their nests. Prolonged periods of absence from a 

territory by a male preceded pair bond dissolution. 
o 

During ~ncubation males spent more time,on the communal 
. 1 Q, 

1 .' 
area~nd consorted with other males,-even former 

ter~itorial rivaIs. For two or three days before two 

neighbouring males deserted their territories, one male 

frequently joined the other on his pond and both flew 
1 

together to the, communal area. When not on ci f terri tory 

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, 

, 
activities and these males did not join.fema1es which 

were sometimes '/nearby . ., r--

Pairs apparently used only~ortions of ponds 
,.v"· .. 

(Fig. 1). Each of two pairs watched for '61 h during the 

en tire reproductive period was almost always t96, 97%) on 
( /' 

its pond (1.8, 3.9 ha) but used onll O.~6_and 0.8S ha 

respectively (Fig. 1). , .' There was no change in the pattern 

of use with time whethe:r.each male was wfth his mate or 
, \ 
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alone. The females usèd the same locations after pair 

bond dissolution~ took their newly hatched and mobile 

broods ta the pond ~'rîefly, then went ta the communal 

are a and were rarely observed on their territories again. 
/ 

Only one female remained on a 3.~ ha pond with her brood 

until tpey fledged. Pairs in 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 apparently defended the entire pond. Both 

males referred ta in Figure l chased pai,J;'s which landed in 

an area of approximately 4.0 ha cornprising primarily the 

pond but also part of the adjacent marsh. This was 

apparently the maximum area d~fended by males on the study 

area. 

Activity Schedules 

The relative occurrence of 4he three activities 

(foraging, loafing, hostility) was determined for bath 

males and females of pairs while on the communal are a and 
,II; 

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 the ti~e 

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. 

i 
./ 
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Loafing, which included sleeping, resting, preening, etc. 

was similarily scored. Rushing at, chasing ând fighting 

with other black ducks accounted for only approximately 

20% of the observed hostility. Included in the hostility 

calculations was the amount of time that a male or female 

of a pair was prevented from either loafing or foraging 

bec~use of the aggressive activities, or even presence 

of nèarby pairs. For example, males frequently suspended 

foraging and remained alert when other pairs were nearby 

and this was considered hostility. 

Figure 5 indicates the frequ~ncy of occurrence of 

these ~ctivities by pre-territorial pairs observed on the 

communal area and by the mernbers of seven pairs on their 

terri tories during the three reproductive periods. Both 

males and females foraged almost continuously while on 

the communal area. Initially pairs foraged throughout 

the day but a peak 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. Although birds were not 

observed at night, 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 
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the bottom and appeared to 10cate food visua11y. This 

observation remains tentative since Swanson and Sargeant 

(1972) and Tamisier (1974) report nighttime feeding by 

ducks. Territorial pairs foraged when on the communal 

area and returned to their territories to loaf . 

. ~:" Foraging remained the predominant acti vi ty of a female 

when on her territory. Although during,laying and 
\ 

incubation she spent proportionally more time away from 

her pond in nest oriented activities. A male on the 
/ 1 

other hand, foraged less and loafed more when on his 
, , 

territory than during the pre-territorial period. 
, 

During incubation males apparently for?ged more on the 

communal are a than on their terri tories. Males whose " 

mates were at the nest were watched for 38 h while (on 

their territories. These males fed significantly 
\ 

fp<O.05) less when their females were with them. A male 

f f il l, d f h o ten began to orage when h~s mate returne rom er 

nest although he frequent1y only accompanied her and 

remained ale~t as noted by Dzubin (1957) for mallards. 

Male and female involvement in foraging activity was not 
/ 
significantly diff rent whi1e the pair was on tbe communal 

area but, 

1ess than a female during period, particularly 

during incubation (Fig. 5). 
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Analysis of foraging rates by individuals on a minute 

by minute basis revealed further differences in the actual 

arnount of time devoted to foragtng. Individuals of foraging 

pairs observed for 402 h on the communal area and on 

te~ritories, fed primarily (77%) by dipping head and neck 

under the surface and by tipping up (21%), but not by 

filtering. Fast and slow rates were subjectively determined 

for both dipping 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 more and submerged 2 s or 

less. Fast tempo tipping wa~ 12 or more tips per minute 

with 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 minute of fast tempo' dipping cne minimum duration 

that the head was submerged was 51.2 s, while during a 

minute of slow tempo ~ipping the minimum duration submerged 

was 35.2 s. Similarly during a minute of fast tempo 

tipping the ~inimum duratioh that the head was submergedlwas 
\ 

48 sand during slow tempo 40 s submerged. Comparison of 

31 

rates between males and females of pairs for'both the communal 

are a and on their terri tories showed that the female most 

often ()90%) fo~aged at fast tempo on both areas while males 
7 

foraged at fast tempo approximately 70% as much as the 

females during the~pre-territorial period on the communal 

area. Similarly on their territories m~les foraged 
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approximately 60% as much as females during laying, and 

approximately 20% as much during incubation. 

Considering rate an~ total duration of foraging 

when a pair was together, it was estimated ,that a female 

fed 35-40% more than a male on the communal area prior ta 

egg laying. When a ~air was together on their territory 

during pre-laying and laying a female foraged 50-60% more 

than a male. 

It is possible that the male ass1sts the female in 

locating food. On the communal area when no conspecifics 

were nearby male and female often searched for food 

5-10 m apart thereby increasing the probability of 

locating food. Usually the birds moved rapidly until 

food was found and then the bird that found the food was 
1 

immediately joined by the other. A male feeding on his 

territory when his mate returned from her nest was 

typically joined by the female who was able ta 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 looked' 

about before submerging his head and, when other pairs, 

were nearby, sornetimes foraged with only his bill submerged 

but eyes exposed. Males _usually suspended foraging 

~ •• --~~.~I~\~~~~!A"i""""------------------------
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comp1etely, at least initially, when other pairs or 

predators were encountered. Although a female was almost 

allays ( 95% of 123 observations) the first'to 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. . \ 1 
Feeding appeared to be a priority for a female 

when she returned to her territory from her nest. Despite. 

~re-copulatory display by their mates, females began to 

forage immediate1y on 20 of 23 observations. Twice males 

attempted to copulate with females. In both cases the 

female was joined by her mate when she landed apprQximately 

10 m away from him. H~ swam to ber dipping his bill in 

the water anq then began pre-copulatory aead-pumping. 

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

he attempted to mount her. There was on1y one attempt 

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

copulation occurred after bouts of foraging. One possible 

él"ttempted 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 female and 

" attempted to mount her without preliminhry display. The 

female swam away and after another attempt to mount her 

the male began foraging beside her • 

• iii 
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Figure 5 shows that throughout the breeding season, 

while male and f~male of a pair were together, the male 

was involved in hostility with other pairs significantly 

(p(O.OS) more than the female. A foraging female was 
~ 

not usually interupted by another pair unless overt 
~ 

hostility developed between ner mate and the pair. 

Hostility by males was observed throughout the season 

but there was no significant difference between periods. 

Territorial Behaviour by Males 

Although a male associates a site with a female 

and would not be there if she used another area, sorne 

evidence suggests that the physical site holds special 

significance for him while his pair bond,is strong. The 

amount of time spent on territories by males, particularly 

during pre-laying andlaying has been noted (Table 7). 

Evidence indicates that pursuit flight? lead to spatial 
1 

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 

~"" chase other pairs when on a territory but not when on 

thè communal area and chasers always returned to their 

territories after pursuîts. Despite the presence of his 

mate, intruding males appeared intimidated when on 

terri tories and never ga~ned sufficient advantage to 

remain ort or displace the resident from a territory. 

i 
" 
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Indeed intruding males usually appeared to be on a 

terri tory only because \they followed their females-. In 

eight cases the Jntruding male was alone on a territory 

with the resident female while his mate was being chased 

but did not approach the resident female. Two such males 

we~e previously observed Chasin~females of other pairs 

elsewhere and twice chased othe~ pairs immediately after 

being chased from a territory. On four occasions 

intruding males threatened a territorial chaser only 

after they had landed together on the communal area. 

Priar attqchment to a Isite appeared important in the 

defense of a territory. Males which returned to a 

tèrritory from the communal area and found an intruding 

pair invariably displaced, i t despi te 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 

encounters the birds rarely trespas~ed on each others' 

territories. 
( 

Not aIl intruders elicited the same response from a 

territorial male. Contrary to ,Wright's (1954) ob~rvati~ns, 

marked unpaired males were not chased, although territorial 

males initially threatened and sometimes attacked them. 
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Evèn when males v\gorouslYrrdisplayed to the resident 

female there was no apparent attempt by 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 males from neighbouring 

terri tories were not usually attacked unless the 

resident female rushed at th~m 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 iOlerated when 

the resident's pair bond was advanced and on four 

occasions a resident female rushed at an intruding 

male without Inciting in an appa~ent attempt to displace 

him herself. 

There was sorne evidence·that males whose paii bonds 

we~e advanced were less successful in d~fending terri tories. 

On two occasions involving different birds, an intruding 

pair persistently returned after being chased from a pond 

and, after ap~roximately three days from the first 
\ 

encounter seen, this pair was observed 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 
1 

1 
\ 
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the first encounter occurred. Subsequently the resident 

male left~is territory and the new male chased other pairs 

from the pond. In each case the former resident male was 

neither observed on the pond nor with h1S mate again 

suggesting that durin~ late incubation unsuccessful encounters 

with persistent pairs may hasten the departure of a male from 
.. 

both his territory and mate. 

CONCLUSIONS , , 
! 

Probably many factors are important in the evolution 

of territorial. behaviour in a partiéular habitat. Indeed 

the proximate selection pressures may be different for male 

and fernale. Ultimately territorial behaviour must enhance 

the reproductive output of both members of a pair and the 

success of q male is tied to that of his fem~le. The mafe, 
, 

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 
1 

territorial-he spent mosf of his time on their territory 

which was a focal point for both the male and female to 

locate each other after separation. The male was almost 

always on his territory during the pre-Iaying and laying 

periods when copulatory activity is presurnably most 

critical to successful insemination. The male also 
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1 
1 

accornpanied the female whenever she l~t their territory 

presumably to minimize the chances of/other males 

raping her. 

Although a male may de fend a territory and remain 
, . 

attentive to one female to maximize his chances of 

inseminating her, as a consequence Qf 'territoriàl 

activity, both he and the female ~njoyed relative seclusion 

from other conspecifics and pe~haps also predators. 

Territories provided seclusion from unpaired males and 
1 

predators which primarily frequented the communal area, 

and from pairs wh~ch were chased away by territorial 

males. Seclùsion provided females with a greater opportunity 

for undisturbed foraging, copulation, exploration of 
J , 

nesting cover and other activities critical to breeding 

success. Since the location of nes~s was related to 

territories, nest spacing which could be critical to the 

reproductive success of a pair, also occurred as a 

, consequence of territor~al behaviour. Ponds apparently 
\ , 

were preferred for territor~ because males could most 

effectively defend a well defined area and thereby be 

assured of the maximum possible time with the female. 
.. 1 

The onset of egg laying in birds may be influenced 

by the date at which the female is able to find enough 

food to form eggs (cf Perrins 1970). In this study 

establishment of territories càrresponded w.,ith a shift 
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in the activity of the fema1e from a1most continuous 

foragïng on the communal area to nest oriented activity 

on the territory. Pairs foraged at ieast 3 to 4 weeks 

on the communal area before establishing terri tories 

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

: Krapu (1974B)suggested that the availability of 

aquatic invertebrates is a major pro~imate factor 
1 

influencing the onset of laying in pintpils (~. acuta). 

If this is so for b~ack ducks then ~ne might expect a 
.r­

I 

longer pre-laying tenure of the territory unless day by 

day feeding during 1aying, which occurs prirnarily on the 

territory, is critical to egg production and maintenance 

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

found that invertebrate consurnpti;~ in female~ was 

highest during e9g laying. This suggests the possibi1ity 

that defense of ponds provides the female with an advantage 

in feeding during the~ritica1, but relative1y short, laying 

period. Broods, which are general1y hatched when food 

appears abundant, usua11y spend little time on the territory 

R suggesting tbat it is not critica1 to their development. 

1 

The activities of the paired male probab1y contribute 

to the eventua1 reproductive successjof his mate long 

before the territory is established. Protection of the 

paired female against predators, ,conspecific ~npaired and 
, 

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

1955; Koskimies and Routamo ~953) likely provides the 
\ 
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female with more undisturbed foraging tirne th an if she 

"had been alone. This association rnay be particularly 

important if, as suggested, development of ova is linked, 

to the ability to obtain food on the breeding ground. 

Except for aspects of utilization and size ai 

t~rritories, description of territorial behaviour in this 

population is rerniniscent 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. 
~/ 

Characteristics like pair bond tenure, lack of hostility 

between males, frequency of occurrence of atternpted rape 

and details of pursuit flights suggeit a social system 
\ 

'more similar to the mallard. 

\ 

LITERATURE CITED 

Bartonek, J.C. anÇ! C.W. Dane. ,'1964. Nurnbered nasal dises 

for waterfowl. J. Wildl. Manage. 28(4): 588-692. 

Condor, P.J. 1~49. Individual distance. Ibis 91: 649-655. 

Coulter, M.W. and W.R. Miller. 1968. Nesting biology of 

black ducks and ma11ards in no~thern New England. 

Vermont Fish and Game Bulletin No. 68-2. 74 pp. 

Dwyer, T.J. 1974. Social behavior of breeding gadwalls 

.in North Dakota. Auk 91 (2): 375-386", 

Dzubin, A. 1955. Sorne evidence of home range in waterfowl. 

Trans. 20th N. Amer. wildl. Conf. = 278-298. 
" . 

"I-F':! 

40 



1 

\ , 

.. 
f· 
t 
~ , , 
J 
t 
, 

~ 
~ 
; 

J 

. 
\ , ~ 

\ , 

, j 

(1 
1 
1 
1 

1 

1 

.' 

, , 
Dzubin, A. 1957. Pairing d\isplay and spring, and sununer 

\ 

flights of the mal1ard. Blue Jay, XV(l): 10-13. 
cr 

Emlen, J.T~ Jr. 1957. Defended area? A critique of the 

territory concept and of conventional thinking. 

Ibis 99: 352. 
" \ 
/ 

Gates, -J.M. 1962. Breeding bio1ogy orthe gadwal1'in 

northern Utah. 

Hochba um, H .iL 194 4 • 

Wilson Bull. 74: 43-67. 
\ 

The canvasback on a prairie marsh. 

Th~ Wildl. Manage. Inst., Wash., D.C. and the 

'" Stackpole Co." Harrisburg, Pa. 2nd ed., 1959. 207 pp. 

41 

Koskimiès" J. ~nd E. Routamo. 1953. Zur Fortpflanzungsbiolo'gie 

der Samtente Melanitta f. fusca (L.). l. Al1gemeine 

.'." Nis·tokologie. Papers on·Garoe Researcn, 10 . 

Kr~p;'i, G.L. 1974A\ ~Feeding ecology of pintail hens during 

1 reproduction. 

Krapu, G.L. 1974B. 

Auk 91(2): 278-290. 
i 

FoodS of breeding pintails in Nbrth 

Dakota. 
o / 

J. Wildl. Manage. 38(3): 408-417. 
1 

Lebret'~' T. 1961. The pair formation in the annuâl'cycle 
\ 

of the mal1ard (Anas p1atyrhynchos L.). Ardea,' 49: 
, 

97-158. 

Comparative st:dies of the~o, Lo~enz, K. 1941-1971. 

. -

patterns of Anatina~. iln: Studies in Animal and 

Ruman Behaviour, Vol. 2, Methuen, London. Pp. 14-113 
• 
(translation,by R. Martin of "Verg1eichendre 

Q 

. \ 
Bewegungsstudien an Anatinen" J.F. Orne 79, 1941). 

ri 

, . 

, 
/' 

1 

" 

'1 

J 

1 

1 
1 

1 

, 
... t~ ', . . , 

\/~ 
-'1;; 

~.~. 

." 
~{ ,,' 
,'~ 

:i~~ 
"';'; 

,(f;1/ 

,,' 



.. 

, , 

\ 

o 

'-...J 
McKinney, F. 1965. Spacing and chasing in breeding 

ducks. Wildfow1 Trust 16th Ann. Rept. pp. 92-106. 

MèKinney, F. 1970. Disp1ay of four spec~es of b1ue-winged 

ducks. 'Living Bird, 9: 26-64. 

Menda11, H.L. 19~8. The ring-necked duck in the 
l ' 

Northeast~ Univ. of Main Bull. 60{1~). 317 p. 

42 

Nixon, S.W. and C.A. Oviatt. 1973. Ecology of a'New Eng1and , , 

salt marsh. Eco1ogical Mônogra~hs 4~~): 463-498. 

Perrins, C.M.; 1970. The tim~ng of birds' breeding season. 

Ibis 112: 242-255. 
1 

Reed, A. 
\ 

1970. The breeding ecology of the black duck in 

the St. Lawrence estuary. Ph.D. thesis, Laval Univ. , 

Quebec Ci ty . 

,Seymour, N.R. 1974A. Territorial behaviour·of wild 

shove1ers at Delta, Manitoba. Wildfow1 Trust 25th 
, 

'Ann. Rept. pp. 49-55. 

Seymour, N.~. 1974B. A~ria1 pursuit f11ights in the 
~ 1 

shove1er. Can.' J. zool. 52(12): 1473-1480. 

Smith, R.I. 1968. The social aspects of reproductive 
~ 

behavior in the pintai1. Auk 85(3): 381-396. 
, 

Stotts., V.D. and D.E. Davis. 196f' The black duck in 

the Chesapeake Bay of Maryland: breeding behavior 

and bio1ogy. Chesapeake Science 1: 127~154. 
1'4 ' 

Swanson, G.A. and A.B. Sargeant. 1972. Observations'of l 

nighttime feeding behavior of ducks. 
,~ 

J. Wildl. 

r M+.ge . 36 (3): 959-961. 

1 

l, 

f 
1 

.., 1 , 

i . , 

1 

\ 
;, 
'f , 

l 
! , 

1 _ 

1";< 

i 
'. 

• ,1 

~, 

" . 



\ 

1 
1 

f 
t 
; , 
Ji. 
i 

" '-, 

\ 

Swanson, G.A., M.I. Meyer and J.R. Serie. 1974. Feeding 

"" 1 • 

ecology of breeding blue-winged tea1s. J. Wi1d1. 

Manage. 38 (3). 396-407. 

'Tamisier, A., 1974. Etho-,eco1ogica1 studies of tea1/ 
, , 

wintering in the Camargue (Rhone Delta, France). 

Wildfow1 Trust 25th Ann. Rept. pp. 123-133. 
----....-"-~~ / 

/ 

Titman, R.D. 1973. The role of the pursuit f1ight in the 
/ , 

breeding biology of the maI1ard. Ph.D. thesis, 

University of New Brunswick, Fredericton. 201 pp. 

Wright, B.S. 1954. High tide and an east wind. 

Stackpo1e Co., Harrisburg and Wildl. Manage. Inst., 

Wash., D.C. 16~ pp. 

D 

43 

/ 

1 

1 
1 

l 
1 

·l" 

l 

, ) 



( 

o 

/ 

c) 

--~- ~~ ~-~---~-----

Table 1. Results of 122 encounters between two pairs of 
black ducks in which an intruding pair attempted' 
to supplantÔanother pair previously present at a 
foraging location. Encounters occurred on the 
communal area when ice re~tricted availability 
of foraging locations. . ' 

Behaviou, 

Hostility between males 

Threat 
Chase 
Fight 

Females chased by male 
o~ other pciir 

,.)\ 

Response of female to 
chaser 

Inciting, 
Inciting and rush 

at ,male 

previously present pair 
\ supplanted 

[ 

, \ 

.. -

Number 
1 

103 
84 

7 

27 

15 
9 

32 

", 

, Percent 

\ 

84 
68 

6 

26 

12 
7 

31 

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 
seaion in ~igonish estuary, Nova Scotia. 

45 

f 

Characteristic Pre-laying 
number percent 

Laying 
number percent 

Incubation 
number percent 

Total ~lights 23 

Pursuer with mate 23 
prior to flight 

Pursuer straight 21 
trajectory 

Pursuits short 21 
duration (1-25s) 

Pursuer back to 23 
ten;itory after 
pursuit ' 

Pursued bird(s) 10 
ultimately landed 
in vicini ty but 
not within 90 m of 
territory after 
pursuit (aIL others 
landed at least 
270 m from territory) 

100 

88 

88 

100 

46 

89 

67 75 8 40 

- 41 46 15 75 

43 4$ 5 25 

88 98 19 

28 32 2 11 
, 
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Table 3. Frequency (pur suit flights per hour) of 156 
pur suit flights, during three daily periods, 
measured over the entire brèeding season in 
1974. 

Daily period 

0500-1000 h 

1000-1700 h 
( 

1700-2200 h 

Hours 
observed 

232 

48 

34 

1 

F1ight frequency 
per ho ur 

, / 

Cl 

0.49 

0.25 

0.64 

46 
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~able 4. Frequencies of pursuit flights by territorial males related to the product of 

/ 

the average number of territorial and non-territorial pairs of bl~ck ducks during 

1974 at Antigonish estuarYI Nova Scotia. 

Week Approx. Frequency per Number of Product of Frequency during 
period ~ chour period pairs on territorial and three periods 

study area non-territorial (av. ) / 

(av./week) pairs 

18-24 Mar. Pre_laying 0 23 0 

25-31 Mar. Pre1aying 0 18 0 2.3 (prelaying) 

1-7 Apr. Prelaying 3 10 16 

8-14 Apr. Prelaying 2.5 
..~ 

16 39 

15-21 Apr. Laying 10 16 60 
-

22-:28 Apr. Laying 12 15 56 8.9 (laying) 

~ 29 Apr. -
5 May Laying S.S 14 48 

6-12 May Incubation 2- Il 28 

13-19 May Incubation /2 10 18 

20--26 May Incubation 3 8 12 2.4 (incubation) 
,)' 

27 ,May - Incubation 0 6 5 2 June 

3-9 June Incubation 0 5 0 

_rr.P1IFrtrnsttZ11 .. rra~m$éllt.snm _,'0 J!l' -* ~ -- M- 'CI.' HI .. q'twwzfSf' ;""'wceèM'l .... t tt ,; "_--::-' __ tr ___ W~--~ .. -
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Table 5. Comparison of black duck pursuit flight frequencies between years with low 

Year 

1973 

,1974 

"" 

\. 

~ 

\ 

(1973) and higher (1974) densities of territorial and non-territorial pairs 

at Antigonish estuary, N.S. 

Hours, 
Observed 

216 

314 

Index of potential 
interacting pairs 
(territorial x non­
territorial pairs) 

5 x 4 = 20 
;;:< 

,8 x 6 = 48 
-'-, 

\ 

~~ 

Î 

Frequencies in 
flights pér 
hour per pair 
during whole 
breeding season 

Ô.Ol? 

0.034 

(' 

~ 

Frequencies of flights per 
hour per pair during peak 
nest and territory 
initiation 

~ 

'0.016 

0.064 

,,' 
~ 
co 

~ 
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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. 

Description 

Female flew 
in short hops 
«205) to 
avoid males 

Long flights 
by fema1e to 
avoid males 

Male flew 
with pair 

Male joined 
a territorial 
pursuit flight 

Number 
- of 

flîghts 

27 

88 

34 

12 

Mean 
number 
of males 
involved 

12 

12 

1 

1 

Range in 
n~ers 
of males 

3-22 

3-23 

1-3 

1-2 

Duration(s) 
av. range 

12 

128 

24 

4.20 

28-5 
min. 

28-120 

-
Approx. 
range in 
height 
(m) 

4.5-9 

9-120 

~.~ ----

Approx. 
distance 
travelled 
from origin, 
range (m) 

15-180, 

180-800 

Unpaired males 
returned with 
pa:f.f.after 
fli~t 

27 (100%) 

86 ( 97%) 

4 33%) 

~ 
\D 
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Table 7. Time in hours spent Qn territories by territorial 
males during the entire territorial periode 
Composite data for s&ven marked pairs obtained 
during 395 h of obse~vation during 1973, 74 at 
Antigonish estuary, N.S. 

Period Hours of Male on Pair or male Location of 

50 

observation territory, on communal pair or-male 
a10ne or 
with his 
fema1e 

130 118h (91%) 

151 l27h (84%) 

114 
) 

77h (68%) 

395 322h (82%) 

r , 

area when nat 
on territory 

8 
Î 

9% ) 

18 (12% ) 

23 (20%) 

49 (12%) 

unknown 

4 3% ) 

6 4 %) 

14 (12% ) 

24 ( 6%) 

, ' 

, 
/ 
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Figure 1. Approxima~e boundaries and percentage use by 

resident pairs of portions of two terri tories 

observed for, a ~ota1 of 61 h, a sketch of the 

study area at Antigonish estuary Nova Scbtia 

(inset) showing the approximate bountlaries of 

si~ territories •. Boundary delineation based 
\ -

on hostile encounters with other pàirs. 
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Figure 2. Change over the breeding season in the occurrence 

l' 

of four forms of male hostility\during 336 encounters 

between paits at Antigonish estuary/ Nova Sèotia. 
1 

Eac~ display is plotted as a percenFage of total 

displays observe~ during one day. 
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Figure 1- Changes in the location (communal area 

,/ 

or terri tory) and· frequency of occur~ence 

of 40'2 hostile encounters between pairs 

during~the breeding season. Also changes 

in the percentage occurrènce pf 156 
1 • 
1 

pursuit flights and :±J1 thé occurrence of 

pairs d:i::,spl'aced 90 m or l!l0re from thè 
, . 

location~Of 'li 6 encoun ters between pairs. 

AlI data from Antigonish 
{} \1 \ 

e~tuary, Nova . 

scot~~, in\ 1971. 
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Figure 4. 

" 

- -----~--~-~-------~----

1 
/ , .. ' 

, " 
The approXim~nt of origi? 

flights) knd-termination on 

on t$rri~ories 

(75 the conununal 

area (44) of pursuit flights by territorial , 

males with complete trajectories for 36 

flights (1973) at Antigonish" N.S. 
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Fioure 5. Percerltage occurrence of three activities of 
~ 1 • ~ 

pairs while males and females were together 

during the pre-~erritorial and territorial 

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

Based on bouts of continuous observation during 

1973 and 1974 a~ Antigonfsh estuAry, Nova Scotia. 

" ' 
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pre-territorial 

( 257 h ), 

pre-laying 

( 79 h ) 

laying 
(96 h ) 

incubation 
( 67 h) 

Male 

n.s. 

<0.05, 

-.; 
.. ( 0.05 

<0.01 

, 1 

F~mole 

n.s. 

n.s. 
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1P 

\ 

\ 
1 , 

" 
--. 

.. 
.: f 

~ ,Il 

" 

~ , ' . 



56 

1 
0\ 

1· . 
'. The reproductively orient€d behaviour of unpaired males 1 • 4 

! C, 1 

duririg the breeding season is a component of the social system 
~ 
> 

1 

f 
of ducks. The behaviour of unpaired male ducks, particularly 1 

f 
l' 
1 
i 
~ 

interactions between these males and pairs, has been largely 
1 

~ 

ignored ,in the literature. 

Details of the behaviour of unpaired male black ducks 

further elucidates' aspects of the social structure of this , ' 

1 
" species. This behaviour is not included in the first 

manuscript, dealing with territoriality, bedause the daily and 

seasonal activities ,of unpaired malès need not involve 
~ 1 1" 1 

interactions w~th' paired 'birds. In additidn, the behav~our 

of these males is interpretted in, t~rms of benefits incurred 

by the unpaired male and not the pair. 
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BEHAVIOUR OF UNPAIRED MALE BLACK DUCKS 

DURING THE BREEDING SEASON 

ABSTRACT 

The behaviour of wild unpaired male Black Ducks, 

Anas rubripes was studied on a tidal marsh in eastern 

Nova Scotia, Canada. Interactions Ibetween males and pairs 

were studied ~~ring the bre~ding season. There were" no 

unpaired females. Much of the data Kere derived 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 ce,ntral 

marsh areà and not on breeding territories at the periphery. 

Changes in daily and seasonal frequencies of foraging~ 

loafing and reproductive~y oriented activities were 

determined. In March encounters between groups of males 

and pairs consistently resulted in, social display by tbe 

males. This_~ctivity decreased in mid April and ce~sed by 

late May. Sin~le males r~relY 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 

single male and a pair it was in the 91-120 min interva1. 
~ 

However, on four occasions a single male remained on a 

territory with a pair for at least three days . 
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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 displa~ 

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 territories. The'likely significance of 
\ 

unpJired malés in the breeding biology of the black duck 
! 

is discussed. 
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BE HAVI OUR OF UNPAlRED 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 

59 

season and interactions of these males with conspecific males 

and pairs. In addition, the possible influence of unpaired 

males on the activities of breeding pairs is discussed. 

The study area was an und~sturbed 170 ha Spartina 

marsh at the upper end of a tidal estuary in Antigonish 

County, Nova Scotia •. The central part of the mar~h was used 

by the ducks,as a commbnal are al and paired males established 

terri tories in tidal pools which were primarily' at the 
.... 

marsh edge (Seymour in prep). The marsh was free of ice 

two weeks or more before inland waters and was used by 

,( • migrants and residents which wintered in the lower estua 

\ 

, , 

Several vantage points allowed virtually complete 

surveillance of th.e marsh and frequently many birds coul 

observed si~ultaneously. Numbers and locations of bir 

~were estimated each year (1972-1974) from counts made from 
<f 

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

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

,.' 
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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 
1 

wooden poles placed approximately 100 m apart w~s used to ., 
locate and fol'low the movement of birds. These grids each 

1 
covered approximate1y 2 ha and{~ere located on six of ~e 

\ 

most frequently used parts of the marsh. 
\ 

During 1973, 17 unpaired males were captured in . , 
poultry wire traps which were baited with captive female 

black ducks. Captured birds were marked with nasal saddles 

(Bartonek and Dane 1964) and released. Groups and single 

unpaired males, both alone and associated with pairs, were 
f~ 

observed continuously from 30 min to 7 h for a total df 

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

To facilitate observation of males, females held in 

cages were placed in strategie locations in the marsh to 
o 

attract 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. 1 h
i. 

In ~ar y June owever, numbers 1ncreased 

as presurnably iost-breeding birds joined these males • 

. . 

1 •.. g .'<- ..... -," .,..".,(~ ... ~t (2. ..... ~ -

60 
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c Unpaired males and pairs were together in flocks 

before pairs became intolerant toward other con~pecifics. 

Even then, unpair.ed males remained together and from 

approximately 15 March to 10 April, 1974, they usually 

(87% of 138 h of observatïon) stayed in a 0.80 ha portion' 

of the marsh. On 72 occasions during this period mqles 

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 (6~% of 628 
,î 

sightings, 15 March ta' 15 June) th an any of fou'r areas of 
(-, 

high use. More extensive use of the mar~h corresponded 

with an increase in the frequency of ~npaired males which 

joined pairs that were now less tolerant of conspecifics. 
, 1 [ 

The average size of groups of males associated with pairs 

varied with time (Table 1) but seldom contained more than 

12 individuals. Most associations (81% of ~8D sightings) 
[ "' 

involvSd groups of more than twq males but 19% oinvolved 
l 

single males. Observations of marked birds within groups, 

suggested that groups remained relatively intact. 

Individuals that left a group usually returned and 

frequently'the whole group j~ined a pai~ as a unit. 
e 

From late March until mid-April males accompanied 

most pairs that used the communal area and most males 

joiped pairs when they were accessible (Table 1). 
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Usually (98% of 438 observations) associations 

involving'groups of males were seen on ~he communal 

area and not on territories. Howèver, 27% of 102 

observations of single males with p~irs\occurred on 

terri tories. 

Groqped and single mal~s often joined a pair 

as soon as it landed and remained with it for a 

considerable period of,tirne (Tab~e. 2), frequently 

until it left the estuary. No gr9,u9s apparently 

persisted throughout the day with a pair as did ~orne 

s~ngle males. On four occasions a malearernained with 
" ' 

a territorial pair for at least three consecutive 

days. 

The ac~ivity of ~npaired males was divided 

'intÔ foraging, loafing and reproductively oriented 
, 

activity. A bout of activity was scored as foraging 

for the time an indi.,vidual was preoccupied with' this 

activity. For example, brief interruptions to pre en 

or' rest were not recorded as such but rather the whole 

bout wa; scored as foraging. Loafing, which "consisted 
\ . . 

pri~arily of sleeping, was sirnilarly scored. A bout of' 
o 

reproductively oriented activity was measured from the 

time and individual male or group of males joined a pair 
. ~ 

until they separated. For groups this activity"consisted' 

• 

" 

primarily of social display toward the paired fernale which 

was a~arently never a willing participant. 
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Figure 1 d~tails the changes in the relative 

occurrence of the tbtee activi€ies in groups of males. 
\ 

1 

Foraging decreased throughout the season. ~o~fing was 

,always a major ac~ivity but increased dramatically after 

r~produ9tiv~ly oriented activity subsideô'at a time when 
" ~r' 

food was probably plent!ful. Repro~ctiv~ behaviour .. 
began ~uddenly duri~g the last weeK of M~rFh and rema~ned 

, ! 
a major activity for eight weéks, until the la§t week of 

.. ,.!' ,,,,,l 

May. Grôup soèial display (Figure 2) was obse~ved ~ost 
\ 

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

this 1'" groups of males associated wi th pairs but did not,' 

display. Decoy femal~ which were placeù. in areas 
. 

fr~~ently uséd by males we~e yi~~t~d on~y rarely after 
"* • ~ ) 

mi~~May and social display ceased entirely in early June, 
• ~l • • ' • 

despite the presence of pairs. ~ingle males only 
·0 ' 

~êrdodicall~ epgaged in Qbvious reprodutively oriented 

',,(~ activity for nrie: pe:r;-i.odfi ~hd ~sua~ly perf.ormed 'the same, 

activity"as the pair. During 48 h of observation only 8% 
" ",."l t 

of the activity of unpaired maJ:es ras obvïous sexual 
.. 

béhaviour. After mid-May these males wer'e less frequ~ntly 

seen with pairs. 
! 

.. 
. ~ 

\ . Ct 

" 

• 
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Chànges in the relative occurrence of the three 

activities throughout the day are outlined in Figure 3 

for the five éontinuous weeks during 1974 when groups of 
~ 

males 'rnbst frequently displayed. There was an early 
, . ... 

morninJ and a lower eve~ihg peak of foraging and a 
" p 

mid-day pea~ of'ioafi~g. Reproductive activity~ which . \ 

depended ~~ pairs 'being nearb;, increased aftei morning 

fdraging and remained relatively high until approximately 
\ 

... 
13:00 h. ' There was ~ lesser peak in th~ evening.' 

Unpaired males influenced the activity of pairs 
... '- \\ Q 

more mark~dly as the s~ason advanced. During March pairs 
Q 

did not,avoid males or significantly alter their 

activities in ~esponse to unpaired males. By the first 
f"_ 1 

week in· ~pril, tnales uassocip.ted wi th pairs for: as long"' , 
<> 0 . 

as,90 min but did not vig~r6usly display to paired ,females. 

Pairs avoided mal,s then but their activity was not 

genera1ly ihterrupted. During the second week of April 

ma~es crowded around females when displaying and 

persis.tently', followed them. everywhere in the marsh 

\ ... . d 
act~v~t~es of the pa~re fr~quentl~ interrupting the 

• .1 
\ , 

birds. !t was particplarly difficult for pairs t6 forage 
~ 0 < \ . 

! d"urin'g soçial di,splay by males. ~ 
~ c \ ~: ~ ~ , 

Interactiûns Between Unpaired Males and Pairs 
• 1 

In March encountets between groups of males and pairs 
> 

- consistently resulted in social display except for sorne 

\ 
l , 

'", 

'P 

, 
• 

• 

.0 • 
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hostility at feeding places. Whether on the communal 
1 

area or on a territory, males appeared unconcerned by 

the presence of a pai~ed mal~ and displayed to his 

female. , Any form of resistence to paired males was 

rare." Usually males ignored threat ~ostures by a 

paired male and simply swam away when attacked. 
\ \ 

Unpaired males quickly returned to within 1 m of a 

\female afte~ bei~g chased, often before her mate. 
f, 

Males usually joined any nearby pair but often stayed 
"".~-A 

with certain females longer and courted them more 

vigorously than others. Males quickly joined females 

which performe'd Persistent Quacking (Dzubin 1957) or) 

p~ecopulatory behaviour. It appeared that groups of 

males preferrep to, di~play to females without mqtes 

since there were continuously groups wi th decoy ,females 
1 

that did not leave them to join nea~by pairs. Mal~s 

joined foraging pairs in 87% of 337 encounters observed 

and loafing p'airs in the remainder. 

Althoùgh groups were often associated with pairs 

for several hours, males did not usually display , 
~ 

continuously. Social display was most intense immediately 

aftçr males joined pairs. 
,J 

Table 3 shows the chan<]e in ' 
" 

frequency of male displays during a typical 25 mi~ bout 

involving 10 males. Only o~vious'male displays, 

subjectively'measured,were recorded but almost invariably 
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the en tire repertoire of displays as described by Lorenz 0 

-, 

(1941) for the mallard (~. platyrhynchos) was seen dur'ing 

each bOpt. The wing flap whi\ch Johnsgard (1960) says is 

characteristic of early stages of courtship was frequently 

observed. Most bouts lasted 25-95 min with intervals 

of 1~-55 min between bouts of displays. Males loafed 

or foraged near the pair between bouts of display~ 

S0metimes aIl display had ceased within the first 12 min 

of an association and did not resume despite the group 
Ij 

rémaining nearby. \ 

Usually the number of males decreased after the 

first 5 min, particularly when several males were 
" 

involved. Occasionally those that le ft joined otper pairs. 

Bouts were sornetimes exté'nded by newcorners which displayed 

vigorously on arrival and appeared to stimulate resumptipn 
, 

of social display b~ other males~ A renewal of the most 

vigorous display always occurred (27 observations) when 

females landed after ~aking short (~20S) flights 

presumably to elude displaying males. Flight by a f~male 

often appeared to be the signal for inactive males to join 

in or to resurne active social display. Mal~ frequently , 
),eft one pair to join another which had just landed or 

taken flight. On Il of 14 occasions, p.,airs flushed by a 

bald eagle (Haliaeetus leucocephalus) were"joined by 

formerly inactive males that pursued the female in f+ight 
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and displayed to her upon landing. Similarly, on 17 

occasions a pair was joined by a new groùp wit~n 15 

min after it had eluded an earlierl group. 

Two to fivè,' males within a group frequently 
~ 

displayed, often at the sarne time, while others 

apparentay neither displayed nor joined in flights. 

Jurnp-flights were identical to those described for the 
.... " 

/ mal lard (Lebret 1'958). SeveralJmales performed Jurnp-

flights one after the other or almost simultaneCusly. 

Sometimes ~~ly one ma~e Jumped. Males wh~ch lagged 

behind a group often flew in flights.res~rnbling Jurnp-' 
, , " D 

flights but landed several feet behind the female 

suggesting that such a flight '.was simpJ.y made, to rejoin 1> 

the group. Continuous male vocalization ("raab" notes) 

was usual during social display. 

Single males responded to pairs differently than 

did groups. Social display was recorded during only 7 of 

102 observations of single mal~s with pairs. Usually 4 

male remained within 3 m of a pair an~ follored them . 
whether on a territor~ or on the communal area. However, 

on three occasions involving a male that had been with a 
1 , 

pair for at least two days, the male remained on his 
\ 

terri tory when the res'ident pair flew to the conununal 

area and rejoined them when the y returned. Sometimes ~hen 

a territorial male threatened ot~er p~irs, the associated 

1 
f' 
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unpair~d male also held his head high in apparent threat' 

posture and on seven occasions remain~d with the paired 

female while her mate ch~sed intruders. ! When this 

occurred the unpai+ed male remained alert until the paired 

male returned. Hostility between paired 'males and unpaired' 
, " 

males was rare «10% of encoun~ers). However, fighting 

occur~ed on three occasions w~en a male ~hich had been 

associated with a pair for at least two hours swam cl~se -, 
to the female déspi te threat Ij>ostures by' her mate. ,Fighti!lg 

was never observed between paired males and groups. 
) , 

Unpaired males did not apparently attempt to rape 

females. This was so throughout the year even ~hough males 

often came into contact with females during social display. 

Similarly, ,rape was not observed when groups or single 

. unpaired males briefly found themselves alone witb a female . 
on her territory. 

Response of Females to Unpaired Males 

'Throughout the breeding Séason paired females usually 

(71% of 232 encounters) responded to groups by Inpiting 
, 

(cf LOrenz 1'941) and th en swimming close beside or more 
~ 

often behind her mate. Repulsion posture (cf Lorenz 1941) 

was observed infrequently «5%) and involved on1y females 

which were i~ the laying or'incubation phas~s of the 

reproductive cy,cle. When ,males' p1e-rsi"sted, the fema1e :usua11y 

fo11owed her mate with' her he~d pul+e~ back and he ad and 
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neck feathers depressed. At such times she appeared 

much smaller than her mate. Social display appeared to 

facilitate the occurrence ofl Inciting as Weidmann and 

Darley (197l):found for the mallard. Paired females 

Inci ted throughout bouts of displeys, 0lften as frequently 

as 18 times during 25 min, sometimes rushing at a male 
1 

and then immediately rejoining her mate. Often females 

tended to Incite and chase one particular male although 

he appeared to behave in the samk manner as the others. 

When males pressed around a fe~ale she eit~er remained 
~ ,,~ ~.:.. 

extremely close t~ her mate or took flight. The female 
1 

usually foraged during lulls in display act~vity however 

she'was often displaced from where she had been feeding 

by the activity of the males. 
, 

Although females Incited ~hen they initially 
1 

encountered le males, they ~sually stopped Inciting 

unless the male displayed or 

continued After 20 - 30 min females 
'» 

tended to ngle males which, unlike groups, 

rupted their actiV~Y periodically and 

"J that were rèleased on the study 

apparently only di 

briefly (Table A). 

Four unpaired 

area associated with within five hours 
" 

of release. These females' oriented to "new mates" 

anQ Incited and rushed.at displaying m The "new mates" 
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threatened and,chased their former associates and 
o 

appeared to try to lead the female~way from them the 

same way that males with long standing pair bonds did. 

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

which was marked, le ft 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 breedin~ 

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

to males or did 50 only after 17 - 92 min of Inciting by 

their females. Later paired~maies threatened when they 

first encountered males and only occasionally thrust 

their Ibills and rushed (mild rush) toward them. As males 
\ ( 

became more attentive to their mates, thè§ made vigorous 
) 

4 to 6 m rushes (overt attack) over'the water with bill 
"" 

open and neck outstretched. The chaser often pecked at 

the other male. Alt~yh the unpaired male usually jumped 

into the air to e,lude him, the pursuer never.took flight 
<> 

put returned imrn~diately to his ~te. Overt attack was 

often directed toward one or ,two specific individuals in 

a group.' One paire~ m~le attacked ?ne 'individual in a 

~group of 10 in 16 of 21 chases duri.ng a 15 min bout of 

social'display. The male frequently appeared to ~gnore 

, 
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other males closer order to chase specific 

~ales. This response was repeatedly seen during the 

breeding sea~on. 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, dur~ng intense 

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

his mate, 'with head and neck feathers erect, and appeared 

to try to lead t~e female away 'from the group. Paired 

males"usually mad~ no attempt to forage when groups were 

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

in display activity. 

Before1hostility among pairs had aeveloped, ,formerly 

compatable paired males frequently threatened and rushed 
1 

.at each other after interacting with unpaired males. On 

18 occasions a group of males joined first one and then 

anoth~r pair that had foraged and loafed within 15 m of 
o 

each other for more than two hours before the encounters. 

In each cas~ the paired-male had threatened and attacked 

the unpairéd males beforehand. After the unpaired males 

left the two pair,d males threatened and chased each ,other 

until the pairs separated and remained 200 - 300 m apart. 
'r; 

Frequ~ntly this same respons_e occurred~n single u~paired 
1 i _, ' 

males visited ~~bY pairs. 

.. 
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Males encountering groups of unpaired males did not 

react with the same intensity of hostility on a territory 

as they did on the commun~l area. paired males often 
1 

did not chase or threaten,~npàired males after an initial 

encounter and.did not appar:ntly lead thei~emales awa~ 
from the males. On two occasions .a male slept while his 

mate, which was foraging, was courted. The pair~d male 

became alert only when his mate periodically Incited. 

On 12 occasions males left their mates with groups ,of 

males for up to' 2 min while chasing intruding pairs. 

Paired ~ales became alert whelfnirst joined by 

single unpaired males. However, unless the unpaired male 

displayed or the female continued to Incite vigorously 

the paired male performed threat displays which ceased . 
, 

within 7 - 12 min. The most intense hostility was , 
1 

u~ually not more than following behind the unpaired male 

and occasionally rushing at him. On 19 occasions an 

unpaired male was tolerated within 3 ID of a fernale within 

20 min of joining the pair. In long term associations the 

paired and unpaired males ,frequently sat less than l m 

apart while the female foraged 6 to 9 m away. 
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Other Interactions Involving Unpaired Males 
; 

Males loafed and foraged together when not 

associated with pairs. However, when with pairs formerly , 

compatibli males threatened and chased each other and 

sometimes fought (Table 3). Weidmann and Darley (1911) 

found an'increase in the frequency and intensity of 
p 

overt aggression between unpaired male mal lards after 

a female was introduced to their enclosure. In four 
t"" 
,.:'. 

càses t:wo males were repeatedly seen together" th,rough­

out the breeding season. On~y one of these males wàs·, 

ever observed to display, although the other followed 

-close bèhind him during social display and other activ±ty. 

One of three male Mallards joined a group~f 
l ' 

courting black ducks on 12 uccasions. When on the water 

these birds performed the 9ame repertoire of social 

displays as the black ducks and were often synchron~zed , . 

wi~h the black ducks. Mallards joined 18 flights which 

arose during social displ~. Male pint~ils (~. acuta) 

joined displaying groups on tpe water on 8 occasions., 

They performed Grunt Whistles, were usually at the, 
. '" .. 

periphery of a group and did not join fights. 

. .... 
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DISCUSSION 

Evidence suggests that the activi~ies,of unpaired\ 

males may have a detrimental. influence on theq,abilitYlof 
" 

,'pairs to reproduce successfully;. Most encounters 

between pairs and unpaired males occurred on the communal 

area before most females had begun egg laying. Most '(.87%) 
t'J 

1, "1 

encounters were with foraging pairs. Despite the high~ 
, , 

probability of being,joined by males, pairs continued 

to use favoured foraging locations which were aiso the 

locations where unpair~d males concentrated. 

: Since pairs foraged on the\communai area until only 

a few days before egg laying, it is likely thàt, successful 
, ~ 

foraging here could be critical to the female's ability',to 
l 

develop ova. Any~hing inhibiting the foraging activity 

of females at this time could potentiaily affect her 
.. . 

reproductive effort. Evidence (Table 4) suggests that 
« . 

,un~aired males did inhibit and somètimes prev~nt femalesf 

from 'foraging. Seymour (in prep) suggested that adequate 
-

food in' this population may have influenced the date of 

~ egg laying. It is possible that continued interruption 

of foraging by unpaired males could potentially retard , .' 

~gg layin~ for som: fem~les .. 0 This might be particularly 

• 50 in the èasè of later' nesting birds which, at times of 
Q 

high pair density, ,might be excluded ~rom alternate 

foraging locations by territorial males. 
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Harrassment of pairs bYt unpaired males may ,have 

cbntributed to the dispersal of pairs'which led to the" 

establishment of territories. Interactions between the , . 

mobile unpaired males and pairs were often followed by 

increased hostility among even formerly compatiblé pairs. 

'Dispersal of pairs 'began about the time that unpaired 
1 

males began ~ associate with p~irs'. 

,Unpaired males may also have had subtle influences 
1 

) ~ 

on pairs. Forced pair bond copulations were sometimes 
, 0 

seen when, a,fter a brief separation, a male returned 
., 

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

suqh occasions the male landed 'beside his mate, and 

without preliminary display, grabbed,her by the nape and 

~ounted her, despite her attempts to swim away. In both . 
. cases·copulation,appeared successful and the pair 

subsequently remained together. 

Single'males that were tolerated by pairs, 

particularly territori~pairs,' may have benefited the 
, " 

,pairs. Although they.consumed ~bme of the food on the 

'territory, they'often located food for the' pair. In , 

. addition these males were usually ~lert and coul~ provide 
1 

aid in dAtecting predators. '" These males may have helped 

tokmaintain a territory since they usually stayed with a 

fem~ when her mate chased intruding, pairs and may have 

'provided an additional deterr~nt against further, o~ other 

intrusion .. ".-

'. 
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Hochbaum (19'44) speeulated that males which had 

associat~d wit~ pairs may subseque~tly.compete mqre -sueeessfully for a mate. The benefit to the male may be 
i 

immediate sinee the female may reeognize him an~become 

familiar 'with him, esp~cially"during long associations. 
. (, 

This may give the male a competitiye advantage if she 
, 4 

later requirès another mate. The immediate ,iPresence J and 

availabili ty o-f ~ sing;.4 m~.le\· inay be import"ant in a 
o 

femal~'s ehoiee of a new mate. since unpaired,males f: ,. , 
, 

" .. 

apparently did no't a·ttempt ta rape., fernales this seems ta be .. 
" . 

the most probable mean's by whi~ an unpaired male may leave 
a 

progeny during the same breeding season. It would yield , 

a direct rèturn for the sometimes considerable tirne a 

male invests remain.;i.I}g close ta', a ~emale. Conversely it 
" ,; . 

. appears that the alternate strates! of remaining in .... a 
, 

'group and testing apparently fïr~ pair bonds through . . 
display, would be less successful unless ~em~les ignored 

o 

single ma~es and went to groups of males when ~earchihg for 

a new mate" . Observations revealed that sp~e males employed 

bath strategies and thi..s was probably sa for aU males. 

Despite the apparent ability Qf unpalred males in 

this population ta form pair bonds with newly introduced 
- \ 

female's, i t is unlikely that they competed successfully 
\ 

for already paired females. Although unpaired males may 

0, 
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be able to reproduce by bonding with abandon re-nesting 
, \ 

fema1es, it 6e~rn6 lik~ that the main benefit to the 

unpaired male i'n associating wi th fema1es was ~ln 

experience gained. 

, ' 
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Table 1. Group size and disposition of unpaired malès and pàired black ducks / 
in Antigonish Harbour, NOVa Scotia, during' the breeding season, base~ . 
on 628 sightings of unp~ired males and 766 sightings of pairs during 1974. 

, l 
mean size of ~ercent pOf , 
groups of mean size 

period unpaired of groups 
males not seen with 
with pairs pairs 

11-17 March 23 2 

18-24 25 3 

25-31 15 c " 12 

1-7 April 1'5 12.7 

8-14 18 - 12.3 

15-21 16 7.'0 

22-2a-
/ 

18 .7.2 
"', 

29-5 May 15 7.6 

6-12 l' 6.9 .. 
13-19 22 4.2 

20-26 -28 0 

range in 
size of 
group with 

' 1 
pa~rs 

2-3 

2-5 
• 

8-15 

4-20 
-

5-28 

4-14 -

4-15 
/ 

/ 

4-15 

4-14 

4-10 

0 

·1 

--
.-----. 

pairs -- Q 

accompanied by 
one-or more 
unpaired males 

22 

48 

66 

83 ~ 

78 

14 

9 

Il 

2 

2 

0 

percent of 
unpaired ;{ales 
associated with 
pairs " 

8 

45 

, 74 

84 

82 

Y 24 

18 

i7 

8 1 
1 
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Table 2. Duration of association of one or more unpaired males with-paired black ducks, 
based on 254 h of observation during the four peak weeks of disp1ay activity 
(1973 & 1974). 

number of Duration of association in minutes 'apparent 
unpaired - - aIl day 
males <::'15 16-30 31-45 46-60 61-90 91-120 121-180 180=240~240 association 

.' 

2 or more 
(n ~ 62) 

one 
(n = 66) 

... 

1 
/ 

~ti:{~~· ' ·<~t ;:\;~!f~I~" 

4 '(6 %) 4 (6%) 

16 (24%) 2-( 3 %) 

,P 

'", 

/ 

6 (10%) 8 (1~%) 16 (26%) 12 (21%) 4 (6%) 4 (6 %) 4 (6%) 
,(" 

.. 
4 (6%) 4 (6%) 6 (91;) 10 (15%) 4 (~%) 6 (9%) l6 (24%) 

, . 

~ 

.. --./ il 

.' 
-

~~~ / 
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Tab1e- 3. Frequencies of displays by unpaired males an~ res~onse by pairs o~ black 
ducks during the first 25 min of a bout of d~splay activ~ty based on ~ 

·42 ?bs~rvations of ,groups of 10 rnafes in which each male p~rtièipated '. 
throughout, at Antigonish, Nova Scoti~ in 1973 and 1974 . 

.. . " Grunt - Unp?ired Paired ma,le( 
~ whistles Head-up Wing Female Juinp male chasing chasing -

Time (av.number Tail-up F1ap Incite Flight unpaired mà1es unpaired males 
interval . for 1~ma1es) (Av. ) (Av. ) (Av. ) . (Av.) (Av.) (Àv:) 

0- 5 min 17 5 19 9 2 21 -:: ,5 .. ; 

6'-10 min' 6 <;;1 6 1 1 13 4 

11-'15 mi~ 4 
b 

0 3 1 0 3' 4 

16-20 ,min Il 1 9 1 0 12 5 
" ~ -..: 

21-25 min 15 '. 4 14 2 0 20 5 

" 
~ 

~ -

./ 
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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. ,.K 

jictivity 
of pair 

/ 

response of pair 
to display 
activity by a 
group of 5-10 
unpaired males 
(N, = 108) 

female male 

response of pair 
to a group of 
5-10 unpaired 
males, associated 
but not displaying 
(N = 62) 

response of pair 
to display 
activity by one 
unpAired male 
(N = 4) "' 

response of pair 
to-one unpaired 
male, associated 
but not displaying 
(N = 42) . 

...... ' female r"'- ',male female male female male 
j " 

.f 

fÇ?raging 9(15%) 

7(12%) 

o ( 0%) 52(87%) 
"'" -~---... 

48'(80%) 26 (43%) 6{10%) 60(100%) 60{100%) 

female Inciting 

female following 44{73%) 
mate, flying or 
otherwise 
evading males 
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Figure 3. Percentage occurrence of three activities 
~foraging, loafïng, social display) of 
groups of unpaired male black ducks during 
daylight hours.: Based on 116 h of observation 
during the four peak weeks' of ~ocial' display 
(1974). 
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male response toward groups of unpaired male 
black ducks based on observations of 232 
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Sorne of the information on pursua.t flights presented 

l' • 
in the first manu~cript ofl this thesis i6 also used in the 

\ 

" 

third manuscript. The pursuit flight is a behaviour pattern 
< 

, \ 

'common to most spetles in the genus Ana's and is probably the 
, --

major mechanism functioning in "the dispersal of pairs €ln the 

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

systems of the five species discussed in the ,third manuscrlpt 
\ ~ 

" , 
and further elucidates aspects of the social system of each ' 

, species. 

In the third.manuscript the social system of the black 

d k ' \ d 'h f h ' h 'b' . f h' UC J.s compare Wlt our ot er specJ.es. ~ e 0 JectJ.ve ~ t 1S . 
rmanuscript ~s to placè the black duck i~o perspective within 

the genus and compare it wi'b'h 'other better known species. 
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PURSUIT FLIGHTS BY FIVE SPECIES OF ANAS DUCKS 

ABSTRACT 

Observations of pursui~ flights by five species of, 

ducks in the genus Anas wer~imade in- Manitoba and Nova 

Scotia. Da ta wœ obtained from both marked and unmarked 

,birds. Pintail pursuit flights were significantly 

diffe~ent from thos~of the other species. Pursuit flight~ 

by this species suggest~d lack of site attachment, a poorly 

,developed pair-bond pnd an oportunistic breeding st~ategy. 

Attempted rape of strange femal.es by paired males suggested 

that purusits by pintails are probably mainly sexually 
, 

motivatedl 
• 

Pursuit flights in black ducks and mallards suggested 

that the pair-bond was weIl developed, at Ieast until 

mid-incubation when males de'serted terri tories and mates. 

'The gadwall and particularly the shoveler represent 

two spe,cies that are in direct contrast to the pintail. 

Pursuit flights by these species function primarily in 

the establishment and maintenance ôf terri tories. IThese 

birds have a weIl developed pair-bond and paired males 

protect females from conspecifics ,well ihto the incubation 

period • . 
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PURSUIT FLIGHTS BY FIVE SPECIES OF,ANAS DUCKS 

INTRODUCTION 

Species within the genus Anas have evolved different 

breeding strate~ies in response ta different selection 

pressures. The pursuit fl~g~t is common to, seve~al species 
\ 

although McKinney (f~65) s~ys the function and motivation 
l' 

of the chaser, whether primarily 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 (~. acuta) 1 mallard (~. platyrhynchos), black 

duçk (~. rubripes) 1 gadwall (~. strepera) and the shoveler 

(~. clypeata) and attempts to relate this behaviour ta the 

pegree of deve10pment of the pair-bond and ta the general 

breeding strategy of each species, similar ta McKinney's 

(1973) treatment for the pintail and sheveler. 
/ 

of pursuit flights is discussed. 

The functiol) 

., 
Pursuit flights by five species were observed during 

88 

\ 

i~tensive investigations of the breeding biology of the mallard, 

black duck and shoveler from 1968 to 1976. All species except 

the black duck were observed primarily in the "pothol~ country" 

of southwe~tern Manitoba. This area consisted of mainly 
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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 Perret (1972). Observations were also made 

a10ng 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 

eastern Nova Scotia. Permanent ponds occurred at the' 
1 

periphery of the marsh and ranged in size from 0.61 to 

3. 9 hà. 

Results for shovelers, black ducks and mallards were 

derived principally from obse~~at~Jns df birds mark~d with 

nasal saddles (Ba~tonek and Dane 1964). Pintails and 

gadwalls were not marked although_it was sometimes possible 

to de termine 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 
"1 

89 

deterrnine when the peak of laying began in these populations. ' 

RESULTS 
, 

The characteristics of pursuit flights are described 

in Table 1. and reported in greater detail in the followi,ng 

paragraphs. Results in Table i are based on pursuit flights 
1 

which for the most part were seen in their entirety . 
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Although the status of all birds could not be 
r 

determined, most pursuit flights appeared to involve 

paired males as chasers a~d not unpaired males. The 

status of the chased birds in these spe 'es was only 

rarely known but it appeared that birds 

were males and females of pairs. Dat~ leas reliable 

for pïntail pursui t flights. 
1 

Shoveler and black ,duck pursuit flights originated 

almost exclusively from a chaser's territory and occurred 

when a pair flew near or landed on a territory. Mallard 

pursuit flights originated primarily from "activity centers" 

(cf Dzubin 1955) as did gadwall flights. Titman (1973) 

for"mallards and Dwyer (1974) ~or gadwalls both 1..\,se the 
4' 

term activity center inste?d of territory but an activity 

center is a place where a male spends considerable time. 

during the laying and incubation periods and waits for his 

mate. This area is analagous ta the t~itory. Pursuit 

flights in the wide-ranging pintail or~ated from various 

plaées in the habitat although some paired males spent much 

of the laying period on certain ponds and most pur suit 
1 

flights by these males originated there. 

Although most pursuit flights 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 
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pursuit. O~ten a long ranging pursuit flight picked up 
, 

chasers which were beliéved to be males wai ting f'or females. 

These males ~ometimes quickly stbpped chasing and returned 

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

they continued chasing and did not return immediately. I~ 
-\-

gadwalls and shovelers, pursuit flights with more than one 

chaser usually involved pairs which flew over several 

territories and were chased by earh territorial male. 

Shoveler and gadwall males frequently chased other 

males. A chased male was most often a neighbo~ring 

territorial male in shoveler pursuits and this was so for 

at least sorne gadwall pursuitEi. Territorial male shovelers 
-

did not chase unpaired males in pursuit flights 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 the éhaser usually ceased chasing 

after a few seconds. 

In black ducks and mal1ards, there was little apparent 
, 

hostility between males during pursuit flights. There was 

never any defense of a female when a black duck male 
~ 

encountered a territorial male on his territory. Howev~r, 

hostility between males was sometimes observed after a chase 
1 

when the three birds
l 

landed together off a tefritory. Defense 
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of the mate by shoveler and gadwall males appeared to occur 

whenêver another male was encountered. 

In general thoUgr' a pursuit flight was directed toward 

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

ifl the flight followed by the chaser. This was sometimes 

difficul t to determine in shovelers and gadwall because of the 

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

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

ît was obvious that the chase was directed toward the female. 

It was particularly obvious when the beginn~ng 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 to 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 -black ducks although so~e flights by mallards lasted longer 
, . 

when a male was alone and waiting for his mate. Pintail m~les 

which left their mates to chase returned after pursuit flights 
, 1 

of average duration in 32 of 37 pursuits. able 

that in aIl species a male with a female is relucta 

leave her for an extended tirne. 

Probably the duration of a both 

~he persistence of a male to remain in an area and the 

willingness of the chaser to continue the pursuit. In 

92 
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shovelers, gadwalls and black ducks most flights longer 

than the average occurredwhen an intruding female remained 
1-

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 ta their mates and/or territories. 

The figure for gadwall pursuits is probably somewhat high 

sinee many bf the pursuit flights observed were between 
. 

ehasers and persistent females which often returned to a, 

territory and were chased again. The average pintail flight 

was longer than any by the other species and, at times, 

appearéd to reflect the willingness of the male to continue 
'r--'" 

chasing. A pursued female often flew in an e'rratic 

trajectory which covered several land miles in an apparent 

attempt to escape her chaser(s)'j Although some chasers 
/ 

persisted for a long time pintail pursuits were characterized 
\ 

by males joining a pursuit flight ~g its trajectory and 
'''. 

then leaving, sometimes before getting ~ose to the female. 

This had the effect of ~~,olOnging the ,fl~t 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 
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ponds, dive immediately, surface in vegetation at the, 

periphery of the pond and rernain there until after the 

males had left. 

Although it appeared certain that rnost females 

wanted to escape the pursuer (s) sorne of the plntail flights 

may have involved a "teasing" female, (cf Sowls 1955). 

Particularly later in the season when rnost females were 

incubating 6r attempting to re-nest, pursuit ~ights 

involving a female ~ithout her mate were seen. ,On two 

separate occasions such flights·occurred when a female 

wa:s observed throughout an entire day with a group of 

males. The pursuit flights associated with this situation 

were less erratic than other pursuits and often contin~ed 

longer. 

The stage of, the reproductiv~ cycle of the cha'ser' s 

mate may have influenced the willingnesS,9f th~male to 

chase. 'McKinney (1965) says that,prolonged, vighl-dus 

flights assQcfàted with rape (cf Lebret 196~) 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, ~nal~~ 0+ the large mallard sample revealed, ~ 

a definite trend ward longer flights latex in the season. 

Results on were inconclusive but it did not 

appear that pursuit changed throughout the season 

and observations of rape throughout. 

/ 
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Pur suit flights usually originated on the te~ritory or, 

"activity center" of the chaser. The chaser and pair w.ere 

considered to have returned to the origin if they carne back 

to within 0.4 lha of where the chaser was pripr to the flight. 
, . 

This area was chosen because intr~~rs within that are a 

around a male were us~~lly chased by him: ~he chaser and 

chased bird(s) were observed to detèrmine where they went 

after a pursuit flight. Chasing pintail males often remained 

with the chased female, ~r, at teast, did not return to 

where they w~re 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 attachrne~t to a 

physical site beyond the time that their mates are there. 

In the other species, whether the femal~ was with the male 

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

the origin suggesting that the site had "sorne epecific 

significance for the male if only through association with 

the female. 
. 

Chased birds did.not usually return to the origin in 
.' 

mallards, black ducks and shovelers. This suggests that 
1 

pursuit flights discouraged pairs from trying to remain in 

the area. Chased pint~il pairs did return after pursuit 

flights and, although there were exceptions, they appeared 

to be tolerated, probably reflecting a lack of territorial 
oIif-

behaviour. Arnong gadwalls, many pursuit flights involved 
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pairs which were establishing terri tories at the samè time. 

Several pairs eventually established contiguoüs terri tories 
, ' 

which were within the critical \0.4 ha area due largely to , 

physical discontinuities which provided visual isolation 

between pairs. Despi~e seemingly cdntrary evidence, the 

pursuit flight in this species appears to be a successful 

mechanism for displacing intr~ding pairs., 

Successful rape was rarely observed, in any species 

but it occurred rost often in pintails. It was difficult 

ta de termine when males attempted to rape a female unless 

there was sorne obvious manifestation such as mounting or ' . 
grabbing at the nape of her neck. It seems that if a female 

chaos es ·to escape she can usually do so by flying and it 

appears virtually impossibie for a male ta càtch hér unless 

she becomes. exhausted. It was difficult ta anticipate 

attempted rape during a pursuit flight, hawever, it was 

observed when the chaser and fema'le were together on the 
, 

water prior to and,after ~lights (Table 1). Although 

shoveler, gadwall and ta a lesset extent mallard males 

attempted ta prevent the chaser from reaching the female, 

~ ',it seemed obvious that the chaser was attempting ta get 

ta the female. Pintail males rarely defended their mates 

and, at l~ast while an the territ~~y of the chaser, the 

intruding black duck male did not de fend his mate. 
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Male shovelers and gadw~lls pecked at an intruding 
\ 

fernale but it was i~possible 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 sorne' males. Most obvious 

attempted'rapes observed were by pintails. Lack of 

defense of the female by her mate and the persistence of 

the chaser made female pintails more susceptible ta rape. 

However, it is probable that for aIl 'sp~cies the chaser would 

rape a fema'le more frequently than the figures suggest ift 

it were not so logistically difficult to do sa. These 

figures probably do reflect the relative incidence of 

attempted rape in these species • . 
Lack (1968) suggésted that ca suaI chases in which 

rape ;s seen are perhaps i~itiated~y ~urplus males without 

mates. Although there were surplus males in each species, 

there was no evidence to support this. Intensive 
/ 

observations of unpaired mate black ducks (Seymour in prep) 

and ~hoveler~ (Seymour in prep) suggest that attempted 
\ 

rape bi unpaired males is rare. ~ 
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DISCUSSION 

Although male~of most Anas-species forro pair-bohds' 
8 

and copulate primarily with one female, there would be a 

pote~tial reproductive advantage to the male in raping 

other females unless this· jeopajdized his chances to 

inseminate his mate or was detrimental toCher reproductive 

success. Lack t1968) says it is sùrprising to find that 

. h'l' d k' l h l monogamy 15 t e ru e 1n many uc s S1nce on y t e fema e 
(f~ 

incubates and cares for the young. It might be expected 

that promiscuity would be developed and, although Lack 

(1968) says promiscuity has evolved in a few ducks, 

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 th an females in 

most populations hence it is probably advantageous for a 

male to accompany one female and perhaps defend a 

territéry to provide sec lus ion from conspecifics. 

However 'the tendency ta rape strange females is 

probably developed to sorne extent in aIl species despite 

the existence of a more or less weIl developed pair-bond. 

Table 2 pr~ides a comparative .measure of the deg~ _ 

development of the pair-bond in the five species considered 

in this study. Although the development of apparently 

strong pair-bonds sometimes occurs,;among pintail, attempted 
l1J 

rape of strange females by paired males is relatively common. 

... 

98 

,. 

( 



C 
\ 

c. 

( 

This is in eontrast to the shoveler which has a strong 

pair-bond and shows relatively little tendency to rape. 
,.." 

These contrasting behaviour patterns in shovelers 

and pintails reflect the general social system of both 
1 

speeies as discussed by McKinney (1973). \ The paired,pintail 

male, which does not defend a territory and assoeiates 

with othér maies, has less time and energy invested in , 

one femaie. His eommittrnent to a fernale probably does 

not c9ntinue mueh past her laying phase. McKinney (1973) 
• i> , , 

suggests that the pintail is an opportunistic breeder 

and takes advantage of good breeding conditions when 
f-~.J ___ 

• 
availabie. Pintaiis use temporafY ponds and begin 

'nesting soon after arrivaI on the breeding grounds 

(Smith 1968). Protection by the male of the female, 

which appears ready to lay eggs soon after arrivaI, seems 

less critical in this speeies than in others. Promiscuity 

or ~t least a weIl developed t~ndency to search for and 
l' 

rape ~trange females appears more practical in this 

species. 

In contrast, the shoveler mal~ invests consider-

able time in one female by accompanying her in the prë­

laying period a~d by defending'a territory. T~e pair-
1 

bond, and territorial behaviour continue weIl into 

incubation. Even after the male has left, evidence 

(Seymour 1974) suggests that other conspecifics avoid 
Il 

99 

, , 



, 
l' , 

. , 
,l\ 

1/ 
e 

c. 

, -, 

his former territory. The shoveler is not opportunistic 

and is tied to rigid food requirements. It is proba~le 

that a'female cannot lay eggs before having spent a 

cOl}.siderable time foraging after arrivaI ,,on the breeding 
, 

graunds. Her b~eeding success~s probably closely tied 

to the success of her mate in protecting her throughout 

the entire tênure of the pair-bond. For the male to make - [ 

l ' 

,this cornmittment to the female, the pair-bond would have 
. 

ta be strong to ensure that pnly he inseminates her. 

Males would not have time or probably the opportunity to 

make this committment to more than one female. The 

tendency to rape other females then must be suppre'ssed. in, 

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 st~dy (Table 1). The ~adwall 

appears,more closely aligned with the shoveler than with 

th~ o~er species, particularly the pintai~. Although the 

blac~ duck and mallard, were observed in different habitats, 

characteristics of their pursuit flights are broadly 
, 

'similar and both spec"ies fall between the pintai l' and 
. 

gadwa11-shoveler extremes. 
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Comparison of the social systems of these species 

(cf McKinney 1973) further supports the ali~nment_suggested 

above (Table 2). Although there are differences in degree, 

the gadwall is similar to the shoveler in aIl parameters. 

Similarly the social systems of the black duck and mallard 

are closely aligned to each other and' both appear closer 

to the gadwall and shoveler than to the pintail. 
, 

Although the motivation of the chaser is unclear, 

it se"ems possible that, in aIl species~ the chaser would 

rape the female if the opportunity is presented. However, 

in aIl species except the pintail the chaser, at least 
, 

"during the laying and early incubation periods when he is 

attentive to his mate, opts to remain with or near her. 

The tendenèyJ to Jln species other than the pintail 

appears mQdified by the tendency to remain with or near 

the female. ' 

Regardless of the motivation of the chaser, pursuit 
1 

'flights must ultimately have functional 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 -
" 1 

intruders from remaining near a chaser and hence spaces 

breeding pairs. The p~rsuit flight in aIl species, with 

the possible exception of the pintail" is the main ~echanism 
\ 

r 
/, 

'-
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in the establishment and maintenance of terri tories or 

activity centers. Pursuit flight activity can provide 

seclusion for the pair from other conspecifics and 

thereby potentially increase the reproductive success of 

both the male and female. ,> 

To benefit the chased female rape would have to 

occur when the female requires insemination. Re-nesting 
\, 

fernales may not have time to choose another mate and rape ? 

could be beneficial. However, with the possible exception 

of the pintail, it is more likely that rnost pursuit flights 

are damaging to the fernale because they disrupt her breeding 

activities. It appears probable that pursuit flights,though 

spectacular when observed, occur relatively infrequently 

once spacing has occurred. Pursuit flights involving Iaying 

or incubating fernales are probably rare because these birds 

are usually secretive and females of territorial species 

remain on their terri tories. 
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Table 1. Comparison of pursuit flight characteristics in five species of Anas ducks. 

Characteristic Pintail Mallard Black Duck Gadwall Shoveler 
Involved a lOG CG'?'2') 1051(74.8%) 204(96.1%) 324 (75.5%) 146 (54.9%) chased pair 
Involved in a o ( 0%) 22 C 1.6%) 2( l.0%) 22( 9.8%) 95(35.1%) chased male 
More than one 53{33.l%) 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~_,~ 173 (90. H) abject of pursuit 
Aggression between ' 0 ( 0%) IS( 1.5%) 
~les in flight 

2( 1.2%) 40(18.9%) 67( 42%) .... 

Average duration(s) 965 595 325 375 155 (69 flights) (985 flights) (168 flights) (169 flights) (160 fhghts) 
Duratian ~ 30 s 22(31.8%) 517(52.6%) 88 (61. 4%) 203(76.9%) 136 (72. 7%) 
Duration :>120 s 13(18.8') 94( 9.6%) ll{ 7.H) 1l( 4.2%) ll{ 5.8%) 

'chaser returned ta 33(54.9%) 260( 82') 155(92.3%) 175(!J3.1%) 174(96.1%) within 0.4 ha of 
his location 
before flight 
Chased pair did 32(44.3%) 255 ( 81%) 138 ( 8'2 • 1%) 105(57.4%) 151(84.4%) not return ta 
within 0.4 ha of-

, chasers original 
location ~> 

ObvioU8 attempted . 12(19.4\) 19{ 3.2%) 6( 2.9%) 10( 0.7%) 2{ 0.9%) rape of chased 
,fema1e 
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Table 2. Characteristics of social systems and measures of pair-bond strength of 

o 

"' 

five species of Anas ducks. 

Characteristic 

Measure of pair-bond 
strength 

paired male hostile 
toward other paired 
males when near his 
female 
paired male hostile 
toward unpaired males 
when near his female 
paired male returns to 
female rapidly after 
pursuit flight 
paired male protects 
female when other males 
attempt to rape h~ 
paired male associates 
with other males before 
,pair-bond broken 
pair-bond breaks during 
incubation 

Social system 
size of home range 
during breeding 

male on territory or 
restricted "activity 
center" during laying 
and incubation 

when nest init~ated 
after arrival on 
breeding grounds 

Pintail 

x 
(rare) 

Q 
{a!r,#entl 

xx 

x 

xxx -
(frequent) 

first 
week 

xxx 
(large) 

X 

X 
(early) 

Mallard 

xx 

x 

xxx 
(usuall 

xx 

xx 

second 
week 

xx 

XXX 
(usual) 

X 

Black Duck 

xx 

x 

xxx 

xx 

xx 

second 
week 

XX 

xxx 

xx 

Gadwall Shoveler 

xxx xxx 

xx xx 

xxx xxx 

xxx XXX 
(vigorousl 

x x 

second third or fourth 
week week 

X X 

xxx xxx 

xxx xxx 
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OVERALL ~UMMARY AND CONCLUSIONS 

A population of Black Ducks, Anas rubripes, was 

studied during the 1972, 1973 and 1974 breeding seasons, 

on a tiqal marsh at Antigonish estuary, Nova Scotia. 

:Additional information was obtained during June of lh76. 

The objectives of the study were to elucidate aspects 

of the breeding biology of paired birds and to investigate 
, 

the behaviour of unpaired males. 

Observations of /Jwild marked (irdS provided a 

qualitative and quantitative description 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 
'\ 

forro 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 estab1ished 

only after pairs were on the marsh 30-40 days. 

Territories were established approximately five days 

before egg laying began and females were responsible 
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for chofce of locations. Females spent approximately 

45 days on thei& territories and males stayed 27-32 

Males remained almost ~ontinuously on their 
p 

territories during the pre-laying and laying periods 

but 1eft both their females and their terri tories 

during mid-incubation. 

The activity of males and females of pairs was 

analysed and frequenfies of foraging, loafing and 

hostility were compared. Pairs, and particularly 

fema~es, foraged almost continuously during the 

pre-territorial periode When pairs were together 

prior to laying, f~ma1es fed 35-40% more -than males.! 

Similarly on territories females fed 50-60% more. 

~ -
Hostility by territorial males toward intruding pairs 

provided($eclusion for the resident pair. 

Most of the data on unpaired males 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 
1 

but sometimes one male accompanied a pair. Most 

encounters occurred on the marsh and not on territ~ies 
at the periphery. 

" 
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The behaviour of the males was divided iinto 

foraging, loafing andreprodùctiveiy oriented activities. 

Changes in the daily and seasonal frequencies of these 
J 

activities were determined. In March encounters between 

groups of males and pairs con~istently resulted in 
1 • • • 
d~splay act~v~ty by the males. 1 This activity decreased 

in mid ~ril and y.eased by late May. Single males 

rarely c6urted but remained near pairs. -The median 
1 , 

duration rf an association between a group and pair 

was in the 61-90 min interval and in the 91-120 min 

interval for encounters between a single male and a 

pair. However, on four occasions a single male 

remained on a territory with a pair for at least three 

days. 

Females responded to unpaired males by Inciting 

and remaining close to her mate. Males interrupted the 

activity of females primarily at the outset of an 

encoun t:er • 

The reaction of paired males ~o unpaired males • 

changed during the season. There was no reaction early 

but then threat and more overt hostility developed rapidly 

and continued until after unpalred males ceased àctive 
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cour~ship in late May. Vaired males rernained cJose, to 

their mates and did not engage in long chases after 

unpaired males. Territori~l males appeared to tolerate 

unpaired males on territories. 

Observations of pursuit f1ights 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,~. acuta, flights were significantly 

different from\those of the other species. 

this species suggested lack of site attachrnent, a poerly 

developed pair bond and a generally opportunist'c breeding 

stra~gy. Attempted rape of strange females by pai~ed 
, 1 1 

males suggested that pursuits in Pintails are probably 

mainly sexua~y motivated. 

The Mal1ard, ~. platyrhynchos, and closely related 

Black Duck employ similar breeding strategies although 

they differ in detail. Va~iations probably reflect, to 

sorne degree, ,differences in habitat. Pu:rsui t flights in 

110 

these species suggested that the pair bond was weIl developed, 

at Ieast until mid-incubation when males deserted territories 

and mates. 

The Gadwall, ~ strepera, and part~~ularly the Sho~ler, 
li 

A. 'clypeata, represent two species that are ~n direct . 
contrast to the Pintail. Pursuit flights of these species 
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function primarily in the establishment and maintenance 
. ' 

of terri tori~s '. 
1 

\. 
These birds have a weIl developed 

pair-bond and paiied males protect females from 

c~nSP~cifict well into the incubation period. 
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