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~ r. 
Renewa'~le 
ResourSe" 

Activity .nd sggre8s10n in capti~e blu6-wing&d teal 

\ ~ ~\ " (Arias diacors) 'u 
T 1 

T\he behs v 10r 0 f capt i v. 1 ue-winge~ teal (!!!.!.!. dlBCO+) 

wa. ~tudie,d uoing time~~C,i ity d'ota co~llected fro~' m11-
Apri~ to mid-October in 1~8 and 1~84. Data were groupJd 

into ~hree daily and five 

Th~ efiects of sex, time 

periods. 

and season on behsvioral 
\ 

!requenc±es were examiried ~sing ~ tests. Bath males and 

fe~sles show~d distinct dai~y behaviotal patterna wifhin 

" l each sessonsl period, snd sexuel differences existed in each 

, da il Y P e rio d w i t h.i n a se a son ~ 1 

diet-inct' sessonsl behav ior, pat"6\-it n8. 

The form, fre"quency and 

chqnged through the atudy 

Each s.x exhiblted 

of aggresaive behavlors 

birds were always 

more aggressive than unpaired' irds. ~ales were more 

a 9 g.~ et Il 8 i v et th a n f e /1 ale sun t i 1 mi - in cu bat Ion. 
-

Unpsirad 

Il al e a en gag a d in" a c t i v é" a 9 9 r e a aie b e h a v i 0 X' '8' mas t 0 ft an 

duting incubation. femalas with du ~ing~ we~e activély 

" 

v 

aggre8ai va. ,1 Intraapaci fic encounterB 
H, 

more fraquant on l, 
, 

the lIora den8aly populated the pen, and 

waa rare on bo h aidaa. , 
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The .daptive .!Iignifieanee of obé,rve,d behavior patterns 

wall dillculllled in termll of the maximization of r.eprodueti VIII 

fitneslI by ,.Ch Bex • 
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. 
ae •• ource. 
ReDouvelable. 

et a~r ••• ioD ch,. lea/.arcelle. 

bleu.. C'a .. ~il'2tl) eD captivité 

aile 

- " 

Le.co.porte.eDt de la .areelle l aile bleue 'Aa •• ~i,Ç2tl) 
a été étudié eD captivité. UD bud.et .ai.oDDler te.pa-.. .,; 

. activité tet docuaeaté duraDt la période alaDt de 1. .i

avril l .i-octobre pour 1 •• aDDé •• 1983, et 1984. Le. dODD' •• 

ODt été ,roupée •• a troi •• ectioD. JourDalitre. et CiDq 

périod ••• ai.oDDi.re •. 
. 

L.. iQteractioD. eDtre 1 •• exe, l'heure du Jour. 1 •• 

• ai.oD. et 1.. fréqu.Dce. de co.porte •• Dt tureDt aDaly.'.. l 

l'aide d. t •• t.. de "Q". t ••• al •• et 1 •• t ••• lle. ODt 

.OD' ré d •• variatioa •• ai.oaDitre. de eo.porte.eat et d •• 

teDda.c •• Jour.ali.re. dura.t chaque .ai.oD. De. différ~D~ 

ai.Dilicativ.. tOr.Dt dé.oDtré •• ,.Dtr. 1 •• deux •• xe. pour 

chaqu ••• ctiOD Jour.alitr. durant chaqu •• ai.oD. 

-Le ,.are, la tréqu.Dce, .t l'iDt.D.ité d'a"re •• ivité ODt 

cha.,é au cour. d. 1 •• ai.o.. L •• ca.ard. accouplé. étaieDt 

touJour. plu •••• r ••• it. que 1 •• iDdividu.. DOD-accouplé •• 

L ••• al •• étaieDt plu. a.,r ••• if. qua 1 •• t •• ell.. Ju.qu·au 

ai1i.u d. 1. période d'iDcubatioD. L'a"r ••• ivité de •• al •• 
1 
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-DOD-accoupla •. au .. eDte durant le période de couvée. Le. 
* 

f •• ell •• , ayant leur. canetpn., étaient a"re •• ive.. La '" 

tréqueDce d'iateraction iDtra.pécitique était plu. élevée du 

c8t' de la voliire ol 1. populatioD 'tait plu. deD.e~ et 

-l' ••• re •• ioa iDter.pécitique n'a 'té Dotée que tri. ~areaeDt 

daDa le. deux c8té. d. la volitre. 

La . valeur évolutive de. 
, 

di.cutée .a tet.e'de aaxiai.atioD d'aptitude de reproduction 

("reproductive lita ••• ") de. deux .exe •• 
~ ~ 
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PREFACE 

1 

Bennett's (19,'8) atudy waa the firat detalled published 
[ , 

account of the natural hietory of the blue-winged teal (~ ---- ' 
dilcora). In the following years, other authors have desl t 

with various aspecta of the biology of thia species. 

Collias and Colltea (196), Swanson and Meyer (1977) and 

DuBowy (f985) discuased the feeding habita of blue-winged 

teal. Bioenergetics work was cfane by Owen (1969, 1970) and 

Sugden (1974). Miller (1976) deacribed the nesting habits of 

thia species, and ahe, along wlth Connel1y (1977), Stewat:,t ... 

and TitJllan (1980), and Connelly and BalI (1984) have 

ditailed partial time-activity budgets for blue-winged tea!. 

TerritD~lal and aggreasive behaviors in blue-winged teal 

ha v e been s tudie d by Bai ley et al'. (1978) and 5 tewar t and 

Titman (1980). 

Ta date, no prolonged intensive atudy of marked 

individual blue-winged teal of known age and breeding statua 

during the summer residency period exiata. The purpoae of 

t h ra W 0 r k , the r e for e , w a s t 0 de v e 1 0 P a COli pIe t e t i m e

activity budget for captive blue-winged teal, and, in doing 

so, to exa.ine territorial and aggreaaive behav ior in th!a 

apeciea. 

As permitted by the Faculty of Graduate Studisa, this 

theeis includes the texta of two .anuscripta to be aub.itted 

to journal a for publication. The firet, preaent,ed in Section 

, xvi \ 

_. 
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l, deacribea the effecta of t ime 0 f day, reproduc ti ve atatua 

and sex of a bird upon time spen,t in varioua aetivities. 

Seasona1 changea in the form, frequency, and intenaity of 

aggreasive interactiona as related to sex and reproductive 

statua were examined in Section II. Both manuscripts w~ll be 

submitted ta the "Canadian Journal of Zoology" with Dr. R. 

O. T i t man a seo a u t h 0 r·. 0 a t a Je a Ile c t ion and a n a 1 y e e a we r e 

conducted independeF'ltl y by this author. 

The quan ti ficà tion of set i v Hie a presented here wi Il be 

basel ine data uaeful for cOlllparison with future etudies in 
Q 

the wi 1 d, par tic ulsr 1 y those deal in9 wi th the energetics 0 f 

blue-winged teel. 
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and Tt J. BalI. 1984. Co.pariaons of 

•• ~t8 of breeding' blue-wing'eêi and cinna. on teal in 
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ABSTRACT 

, l'The behaviot of a g~OIUp' of c~Ptive blue-winged tesl CAnas -
diseors) wss studisd in 1983 and,,1984 by means of a time-

; > ,. « 

act~ v i ty 'buodgeb Quantits ti ve data were êoll ected From mid-
" 

April ta mid-O~tober in bath years, in a ~light pen located 

in the Macdonald Coll,ege- Wildlife Area, Ste. Anne de 

"BeÏ l~vue,; Quebec.· Data were grouped into three dail y p~riods 

(sunr~se 't<o two hours after sunfiser
, two. hours after sunrise 

" . 
to two hours before sunset, and two hours'be~ore sunset to 

sunset), and iota five seasonal' pe.riods (pr.e-Iaying, laying, 

i n c u bat ion, p 0 s t - h a t cha n d p 0 s t - f 1 e d 9 e ) .~" B e h a v i 0 raI 

frequenc tes were, ana 1 yzed to deter,mine if dai 1 y and aasaona1-
o 

var~atibns existed among birds of different sex ahd 

reproduc;.,t,i ve statua. 

Bath m'Ù e and femal e birds shawed defini te dei 1 Y aeti v i ty 
~ 

pat ter n sin e a c h 0 f ' t he a e a a on a l p e ria da. Mal e-s 9 en a r a Il y 
'; 

slept aignific'a'1.t1y more at mid-day thBn at any ott"!er time. 
~, 

F"elllà'~es always fad signifiéantly, more in the everting than 'at .• 
~ \ 

other' times 0 f . day. 

Sign1 ficant differences were a1so found between the 
\ 

followirg behaviorBI frequencies in male and female bird's in 

~a dai1y period within a parti~ular B~aaon~l periode Prior ta 

incubation, males swam and were alert 'and agg'reaaive,.more . 
than 'fema1es throughaut the dBy. F"ema1es fed more than malea 

in the evening.' Incubating f.malea fo.';g01"".n not on .their 

• 0 

/ - " o ' 
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nests. Femaies w~th broods swam/and wer e a lce r t m 0 r e than 

their mates throughout the dey. At th~8 t~me, males fed and 

slepifJ more than females. Once the ducklings ha<l fledged, 

males slept and were out of sight more than females, whlle 

females swam more than males in the morn~ng and at mid-day. 

Behavior of bath sexes waS similar ~n the evening. 

Def~nlte seasonal trends were found ln male and femaIe' 

actlvity" pa,tterns. Males fed significantly more in the pre-

laying period, and 9wam and were aiert and aggressive most 
/ 

during egg-laying. The amount of ti/me wh.1ch males spent 

loafing, sleeping and preenlng .1ncreased through the season. 

Females fed s.1gnificantly more prlor ta lncubatlon, and were 

most aggressive wh.1le lay.1ng. Females wlth broods were mo'St 

alert. 

~ 
" \ \ 

"'-, 
\ 
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INTRODUCTION 

Many aspects of the ecology of a species can be better 

elucidated by determining the proportions of time 

individuals dé'vote to various activitiea. The amount of 

time, and therefore energy, which an individual a110cates ta 

different activities ultimately influencea ~ts' reproductive 

success. Thus, naturel selection seems ta have favored 

individuals which make optImal use of available 

environmentsl resourcea and in doing 80 maximIze thel!!. 

fItness. Observed patterns of tIme budgetin\ can there fore 

be explained by a consideratIon of the adaptive stgnIfIcance 

of the timing and duratian of d~fferent actIvItIes 

(AshkenaZIe and Safriel, 1979). 
1 

TIme-actIvity budgéts have been detalled for many 

s p e cie s, w i t h se v 81 al r e c en t s tu d i 8 seo n ce r nI n 9 da b b lin 9 

ducks, including those of McKInney (1967) and Afton (1979) 

on shovelers (Anas clypeata), Dwyer (1975) on gadwal1 (A. 

strepera), Asplund (1981) on lI'Ial}ards (~platyrhynchos), 

and ?eymour and Titman (1978) and HIckey and Titman (1983) 

on black ducks (~ rubripes). For blue-winged te1l1 (Anas 

discors) there axist 80me partial time budgets. MIller 

( 1 9 7 6 ) " e x ami n e d f e mal e i n c u bat ion b e h a v i or, Con n e l 1 y' s 

(1977) study concerned breeding paire, and Stewart and , 
Titman (1980) looked at aggressive behavior. No prolonged, 

intens ive st ud y of i ndIv i duall y marked bl u e-winged tea 1 of 
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known breeding statua exiats at present. Thia atudy 

quantifies behaviors of blue-winged tesl at varloua times of 

day and through the summer residence period .. The 'results 

will pravide a complete time-activity budget for comparisan 

ta sctivity wark in wild populations, and use in future 

energetics atudies. 

The objective of this study was to determine, uSIng tiOle

activity budgets, whether time spent by b1ue-winged tes1 in 

var i 0 u s b-e h s v i ars i sin f lue n c e d b Y t i m e a f d a y, s e x and 

reproductive atatua of the bird. Due to the dlffering 

_~ f f e c t s .,~ f a e x ua 1 sel e c t i an, mal e and f e m a 1 e d ab b lin 9 duc ka 

enaure their reproductive fItness in different manners. ThIS 

is the result of dissimi1arities ln parental Investment by 

each sex (Trivers, 1972). Early in the breeding season, 

males apend much time defendIng territories WhlCh allows 

their mates ta acquire the energy requIred for laying and 

incubation by feeding undisturbed (Titman, 1981). PrIor to 

1aying, females participate to sorne extent ln terrItorial 

defence, but are generall y most aggressïve when protecting 

young ducklings (Aaplund, 1981). 

In view of the" above, the hypothesis tested in this 

study was that time spent in vsrious activities changes with 

time of day, sex and reproductive statua of the bird. 

Three predictions were exsmined: 

(i) Within a particular sessonsl period, that time spent 

in performing each behavior in each separate dsily 

" 
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period by (a) paired male birds (b) paired female 

b i rd 8 will di Tf e r in e a ch 0 f the th r e e da i l Y t i me 

per iods. 

(ii) Within a p~rticular seasonal period, that time spent 

in performing each behsvior in each separate daily 
(j 

period will differ between paired male and female 

birds. 

(iU) On a daily baeis, that Ume epent in performlng each 

behavior by (a) paired male birds (6) paired female 

birde will differ through each of the flve sessonal 

/ periode. 

MATERIALS AND METHODS 

This study was conducted ~n 1983 and 1984 in B fllght pen 

similar to' McKinney's (1967) design. The pen was 10cBted in 

the Macdonald College Wildlife Ares, Ste. Anne de Bellevue, 

Quebec (45°24' N, 73 0 57' W). A wall divided the pen into two 

30 X 30 X 4 m visually isolated halves, each containing a 

pond lined with bentonite. Water was pumped in as necessary 

From a nearby weIl, and depth varied From about lm in early 
." 

spring to about 15 cm in mid-aummer. Natural vegetation, 

coneiating mainly of horaetails (Eguisetum spp.), amartweeds 

(Polygonum app.),water plantain (Littorella spp.) and tall 
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graases was allowed to grow in the pen, and regularly 

trimmed to a height of 15 cm after ducklinga hatched. Each 

aide oF the pen was provided with a small wooden Feeder box 

(30 X 10 X 10 cm) containing cracked corn and pigeon grit 

available ad lib •• F'o~r pairs each of wild stock mallard and 

blue-winged teal were obtained from~ the Delta Waterfowl and 

Wetlands Reaearch' Station, Delta, Manitoba in early April, 

1983. Three pairs each oF mallards and blue-winged teal were 

releaaed into the eaat Bide of the pen, and one pair oF each 

apecies, along with a pair of wild black ducks From 

Alexandria, Ontario, wes placed in the west side. Numbers of 

mallarda and blue-winged teal were allocated in the same way 

in 1984. However, in 1984 aIl oF the mallards were new stock 

From Delta. On the west aide oF the pen were an adult male 

an d f e mal e b lue - win 9 e d te al Fr 0 m l 983.! and 0 n the e a 9 t s ide 

were two adult females From 1983, a male hatched ln the pen 

in 1983, two first year males and a firat year Female. 

Birds which were uaed in both years had overwintered ln a 

barn in a single f10ck. 

In 1983, aIl birds were marked for individuel 

identification with 1eg bands and/or nasal saddles modelled 

after those of Bartonek and Dane (1964). Identiflcation of 

birds with only leg bands became very difficu1t once the 

birda had moulted and became indistinguiahable From each 

ot-her. Therefore, patagial tags made From di fferent col ors 

of Saflag , aimilar to those used by Anderson 0.963), were 
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put on aIl of the blue-winged teal. This marking method was 

used again for the blue-winged teal in 1984. 

Observations were carri,d out From a permanent blind 

attached to the pen from mid-April ta mid-October in 1983 

and 1984. Observations were done daily during two, two-hour 

periods, seven days a week, with startinq times staggered ta 

cover aIl daylight hours in a week. Each pair of birds W8S 

observed directly'or wlth binoculars for two continuous 1S m 

sessions during a two hour periode A Sony TeMS tape recorder 

and stop watch were used to record start and stop times of .. 
each behavior ta the ",earest second. Behaviors quantified 

were those déecribed by Dwyer (1975), and sre listed in 

Table 1. Occurrence of aIl behaviors W8S mutually exclusive. 

No nocturnsl observations were done, as the necessary 

equipment was unavailab1e. B1ue-winged teal are known to 

feed at night, particu1arly between sun set and midnight 

(Swanson and Sargeant, 1972). Thue, it ie likely that 

observed frequencies of Ithis behavior, along with others 

such as swimming, woul,-d differ had a total daily time
/ 

activity budget been ~/~mPiled. 

Tapes were trane1ribed a fter each observation session, 

and the total numbJr of minutes and number of minutss per 

hour spent in each behavior calculated for each bird. Data 

for four paired males and seven paired females From the two 

yeara were totalled fo.r each of three daily time periods: 

sunrise to two hours after sunriae (AM), two t)ours aftsr 
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tsunrise to twa hours before sunaet (MID), and two hours 

before sunset to sunset (PH). These daily divisions were 

used becauaa ducka are known to exhibit crepuscular activity 

peaks (Winner, 1972) • 

Behavioral frequenciea for m~les and females ~ere divided 

into five sea80na1 periods: pre-laying, 1aying, incubation, 

post-hatch snd post-fledge (Table 2). The pre-laying period 

was considere~ to begin whan the birds were introduced into 'ft, 
the pen and ended when each famale began ta laYe Laying 

encompassed the time from deposition at the first egg to the 

day the c1utch was completed, and incubation the day after 

campletion of the clutch ta the day prior to hstch. 

Observations bn 1aying .and incubating famales wera only made 

for t i m e \a pen t 0 f f the ne st. The po s t - h a t ch p e rio d 1 as t e d 

from the day of hatch unti1 f1adging of ducklin9s in 1983, 

and, as'rro ducklings survived ta fledge, until the 1ast 

duckling of a braod died in 1984. The 1ast seaaona1 period, 

po st - f 1 e dg e, b ~ 9 an w i th fIe d gin 9 (198 J) 0 r ,d a a th a f 
J 

ducklinga (1984), and finished with the termination of 

observations in Octobar.'Although the last two se8sona1 

divisions relate ta the famale reproductive cycle, they 

correspond to pre- and poet-ntou1t periade for paired males, 

and so they'were used for bath sexes. 

Using a R X C contingency test (R X C: Rohlf, 1983), each 
-

prediction was teeted to determine if differences were 

present in the total number af minutes 8pen~ in each 
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behavior. If differencea were found, a goodne8s of fit test 

(GOODfT: 'Rohl f, 1983), was then used to ascertain where the 

di fferences were and whether or not thsy were signi ficant. ' 

RESUlTS 

1 DAILY TRENDS / 
/ 

A 

1. PRE-LAYING 

Time spent in feeding by paired msle and female blue

winged teal differed significantly through the three dlilily 

time periods, baing greateet in the evsning (Table J). 

Females fed more than their mates only in the evening (Table 

4). Sleeping was most prevalent at mid-day in bath sexes 

(Table 3), and males slept less thsn femsles in aIl three 

daily periods (Table 4). During the pre-laying periad, 

swi •• ing and aler~nes8 occur~ed most aften in the morning in 

.ales and felllales, decreasing toward nightfall (Table 3). 

Males engaged in these two bahaviors more than females in 

aIl daily' periods (Table 4). T.ime spent in aggressive 

interactions wss unrelated ta time of day for both sexes 

(Table ), although _ales were more aggrassive than femsles 

throughout the day (Table 4). Flight frequencies did not 

-
" 
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vary wlth sex or tlme of day (Tables J &: 4'). 

2. lAYING 
. 

laying female blue-winged teal fad slgnificently more in 

the even.lng than et other tlmes of day; however, male 

feeding frequencies did no't differ significently in the 

three daily time periods (Tabl~ 5). F'emeles fed more then 

the!r mates at mid-day and in the evening (Table 6). As in 

the pre-laying period, both sexes slept moèt at mid-day 

( T a'b 1 e 5). Mal e s s 1 a pts i 9 n 1 fic a n t 1 Y m 0 r eth a n f e mal e a a t 

m i d - d s y ,a n d i n the e ven i n 9 ( T a b 1 e 6 ) • 5 w i m min 9 a n'd 

aggressi v e beha v iors were observed most in mal e birds in the 

morning, but did not differ significsntly through the day in 

femsles (Table 5). There were no Slgnificant differences in 

time sp~nt alert in either sex through the day (Table 5). 

Males swam and were alert more thsn their mates throughout 

the day, and were more aggresaive than females in the/, 

morning and at mid-dey (Table 6). 

J. INCUBA T ION 

During incubation, both sexes fed moat in the evenlng and 

alept at mid-day (Table 7). F'emalea were out of sight leaat 

in the evenlng (Tab/'le 7), and more than males in aIl three 

daily periods '(Table 8). Swlmming and aggressive 

interactions were observed most often in males in the 

" 
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morning (Table 7), and theee biJde were moet alert in the 

evening (Table 7). Malee foraged, slept, swem and were alert 

'" more than fe.alee throughout the day, and were more 

aggreeeive than their metes in the morning and et mid-day 

(Table 8). 

4. POST-HATCH 

Both me 1 e and -hma 1 e b 1 ue-winged tea 1 fed and swam most 

aften in the morning in the poat-hatch period (Table 9). 

Mal e b·i r d s f e dan dei e p t m 0 r eth a n f e mal est h r 0 u 9 hou t the 

day (Table 10). Once their ducklings had hatched, female 

birde were moet aggrese!ve in the morning and moat alert in 

the evening (Table 9). remalee were alert significantly more 

than males in aIl three dail y periode, and more aggresei ve 

than males in the morning and at mid-day (Table 10) 

5. POST-rlEDGE 

o u.r in 9 the f 1 n B 1 8 e a 8 0 n B 1 p e rio d 0 f 0 b 8 er vat ion, bot h 

sexes'awam and preened most often'in the morning, a1ept and 

were out of aight moat at mid-day, and foraged most often in 

the evening (Table Il). Malea al4Ft more than fema1es in the 

morning and at mid-day (Table 12). 
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II SEASONAL TRENDS 

A comparlson of the total amount of daily time spent by 

paired males in each behavior through the five seasonal 

periods showed significsnt differences in each behavior 

through the study period (Table 13). Feeding was. moat 

frequent in the pre-laying period and decreaaed to a 

relatively constant level through the remainder of the 

season. Males alept least, and were alert and sggressive 

most while their mstes were laying. lime spent sleeping 

incressed through the season, while that in sw1imming, 

alertness and aggression decreased. Pre-laying levels were 
{ 

between those for laying and incubation far sIl four af the 

previous behaviors. Increasing thraugh the yeer, 10afing 

frequenc ie s we r e grea te st dur lng the post -ha t ch per iad, and 

lowest after ducklings had fledged. Preening tlme decreased 

from pre-l ay lng ta 1 ay ing, increased sharp 1 y wi th the anse t 

of incubation, snd decreased again through the remainder af 

the aeason. Males flew most in the pre-laying and laying 

per iods, 1 ess in incuba tian, aAd nat a t a Il a fter duck 1 ings 

had hstched. Oiaplays were observed moat ofte~ prior to 

laying, and ceased sfter incubati,f:!n began •. T ime out of sig-ht 

increaaed steadily through the ae~son, peaking in the pos..t-

fI edge per iod, 

for femalea, significant differences also exisbed in time 

spent in each behavior through the five seasona1 periods 

(Table 14). The birds fed for similar. allounts of time prior 
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to and during laying, with feeding frequencies reaching 

their lowest point'in incubation and increasing to original 

levels by the time ducklinga had fledged. Sleeping, loafing, 

awimming and' preèning decreaaed From pre-Iaying to • 

incubation Iowa, and increased in the post-hatch period, ~ 

with aIl but sleeping decreasing again at post-fledge. Time 

spent in flying and being alert decreased until incubation, 

peaked after ducklings had hatched, and dropped off when 

femal'es left their bro.ods. Aggressive behaviors were most 

prevalent during laying, being lower prior to laying and in 

the post-hatch period, and leaat during incubation and after 

ducklings had fledged. Frequency of displaya waa greateat iri 

pre-Iaying, decl~ning unti1 incubation, after which no 

diaplaya were observed. The amount of time for which females 

were not visible increased to an incubation high, then 

decreased through the remainder of the sesson. 

DISCUSSION 

.. 

1 DAILY TRENDS 

The amount of time apent by bath male and female blue

winged teal in varioua activities differed aignificantly 
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throughout the day. Additiorfa11y, sexual differences' in 

behavioral frequencies were found in each of the threé daily 

periods. Theae differences are related to aexual differtnces 
\) 

in the energetic costa of reproduction (Afton, 1979). 

A) PRE-LAY ING .' 

Egg production requires an energy expenditure of 50 to 

70!é !l'ore then the average daily energy requirement for 

normal activity in female birds (King, 1973), and female 

b 1 u e - win 9 e d te a 1 r e·l y mai nI y u p 0 n e x age n 0 u s r e sou r ces 

accumulated on the breeding grounds to produce e clutch of 

eggs, aa do mallards (Afton, 1979). This energy is gained by 

intensive foraging prior to laying the first egg, as noted 

in other species of dabbling ducks by Seymour and Titman 

(1978), Afton' (1979). and Hickey and Titman (1983), amang 

others. In thia study, however, females fed significantly 

more than ma 1 es on l y in the two hour s pr ior ta s,unset. There 

are two possible explanations for this result: food was 

available ad lib., sa females may nat have had tO,feed as 

intensi ve 1 y to meet their energy requirements , and/or 1984 
, 

data may have bissed the results. Because tl'le ducka 

overwintered indoors in 1983/84 with unlimited food, the 

females may have been heavier in the spring than is normal 

for wild birds, and therefore did not need to feed as 

extensively to build up reserves prior to laring. Both sexes 

fed more ae the day progressed. Such an evening feeding peak 

o 
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was also seen in wild mal lards (Titman 1981). The èvening 

feeding pef,lk in tchis study co~ncided with the emergence of 

protein-rich inaects neceasary to replenish de~leted energy 

reserves (Danel~ and Sjo~erg, 1977). 
1 

Females al"pt more t'han their mates in aIl three daily 

periods r poasibly in order to conserve energy necessary for 

laying and incubatio~:~id-day peaks in thEt amourH of ~ime 

as 1 e e p se e n in bot h 8 el< e s p r p v ide a "r est" f rom in te n s ive 

morning and evening ~eeding, and also serve in 

thermoregulation. Blue-winged teal are able to withstand 

large ,temperature extremes due ta their dense plumage (Owen, 

197~~ However, activity duriRg the warmest part of the day 

in summer would necessitate an additional energy expenditure 

for cooling ,by panting and extra water consumption (Owen, 

1970). Daily sleeping peaks were also observed by McKinney 

(1967) for shovelers and Dwyer (1975) for gadwall. 
, , 

Duri~g the breeding season, male blue-wihged teal defend 
"-... 

exclusive territories which. allow their mates to feed 

u n d.i a t u r b e d ( Ste w art an d T i t man, 1 9 Ba) • T h i sen sur est h e 

ma'le'·s reproductive fitness'by increasing the probability 

t,' t ha tan y pro 9 e n y w i 1 1 b e h i s • Ter rit 0 r y d e f e n c e r e q u, ire s a , 

large energy expenditure, which would have been even greater 

in thi~ crowded captive situation than in the wild, due to 

increased aggression resulting from compression of 

ter rit 0 rie s ( S t 0 d d art,' ma). The s e b i r dan 0 r mal 1 Y q-~ c u p y 

territoriea averaging 0.69 ha in size (Stewart and Titman, 
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1980). The condltl.ons l.n the pen also resulted l.n hl.gh 

levels of fem<ale aggressl.on. Thl.s may explain why females 

spent less time feeding than expected l.n the morning and at 

mid-day. As in this study, Afton (,1979) and Hickey and 

Tl.tman (1983) noted that males engaged l.n behavl.ors 
./ 

necessary to territory ~fence more than females throughout 

the day. Time devoted to actlVl.tl.eS performed by males l.n 

territory defence -reduces/the amount of tl.me avai lable for 

other behavl.ors. This appeared to occur l.n thl.s study, as 

the frequency of feedl.ng by males increased through the day, 

while male defensl.ve behaviors decreased. 

f l i 9 h t s are aIs 0 a s soc l. a t e d w l. th' a mal e 1 s 

In the wl.ld, 

defence of hl.S 

terrltory (Stewart and Tl.tman, 1980). However, ln thl.S study 

fll.ghts were very restricted l.n frequency and duratl.on 

because of the artlfl.cl.al enclosure. Thus, the smal1 sample 

size prevented any dl.8Crimlnatl.On of dl.fferences between 

sexes and/or time of d~y for fllghts l.n aIl seasonal 

periods. 

B) LAYING 
• 

As femalea b e {j~ t a 1 a y, the b e h a v 1 0 r s 0 f bot h s e x e s 

remained sl.ml.lar to t'hose observed ln the pre-Iaylng period. 

Theae results are consistent wl.th trends observed in black 

ducks (Seymour énd Titman, 1978), and mallards (Asplund, 

1981). Although follicular development was probably cOmplete 

o 
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by the third day of laying (King, 1973), the females still, 

had to consume enough food to meet the nutritional demands 

of egg production end laying. Eggs are laid in the morn1ng 

hours, (McKlnney, 1965), and some Incubation may occur late 

in the laYlngphaae (Dane, 1966). Because of these factors, 

females were out of sight, probably lncubating, for 

conaistent amounts of time thro~ three daily p"èrlods. 

Through defence of a territory, male blue-wlnged te al 

protect their genet1c investment by defending their lay1ng 

mates From predat10n and potentlal forced copulat10n 

attempts by other males (Stewart and Tltman, 1980). The 

females are also allowed suffieient tlme ta feed 

undisturbed. In spite of the faet that females were feedlng 

most at thlS time, the decrease ln aggresslon observed ln 

males in the evening may possibly be attrlbuted to an 

increase in the time spent feeding (Hlckey and Tltman, 

1983), although there waB no sign1flcant difrerence ln male 

foraging frequencies throughout the day. Alternatively, male 

blue-wlnged teal may need to re-confirm thelr terrltOrleS at 

the beginning of each day, resulting in the lncreaee in 

aggression and 

Later in the 

greater visibility observed in the morning. 

day, with territories re-established, 

neighboring birds may avoid each other, thuB the evening 

decrease in aggression frequencies sean here. 
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C) INCUBATION 

In aIl three daily periods during incubation, male birds 

were more act1ve than f'emales. This is because females were 

not seen, that is, they were preaumed to be incubating, much 

of the time. Male blue-w1nged teal defend territories, and 

their mates, with decreasing J.ntensity unt1l the th1rd week 

of incubatJ.on (Stewart and litman, 1980). In th1S study, 

incubating birds were off the nest feeding most often in 

the e ven i n 9 , and mal es w'e r e ale r t m 0 st 0 ft e n a t th i s tJ. me. 

However, Miller (1976), Seymour and TJ.tman (1977), and 

Asplund (1981) oJ;>served morning feed1ng peaks in 1ncubat~ng 

b.lue-winged teal, black ducks and mal lards,' respect1vel y. 

Afton (1979) suggests that 1ncubat1ng shovelers spend most 

of their t1me forag1ng when off the nest, becauae, beJ.ng 

relatively smalI, they lack suffJ.cient stored reaerves ta 

carry them through incubation. Be1ng even Iighter than 

shovelers, incubatlng famale blue-winged teal probably rely 

on energy gained by foraging to an even larger extent, as 1S 

ev idenced by the proportionatel y greater amount of time 

spent feeding (Afton, 1979). In this study,the amount of 

time females apent feeding when off the nest, was comparable 

ta the, 60% observed f'or wild blue-winged teal by MIller 

(1976). Vemales probably fed more in the evening because of 

a need ta gain reserves for overnight incubation. It is 

unlikely that the birds fed at night, as it ia important 

that the eggs be kept werm and protected from predation at 
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this time (Miller, 1976). 

D) POST-HATCH 

Wild male blue-winged teal narmally desert their mates 

during the third week of incubation, and often move some 

distance From the brood-rearlng area, forming alI-male 

aggregationa. Such movement was nat possible in this captive 

situation, although single-sex groups did forme Male 

activity patterns were aimilar to those described by Or1ng 

(1964) for pre-flightless flocks of dabblin-g ducks. The 

smount of time which males spent ln feeding and sleeping 

while females were rearing broods represents an attempt ta 

regain energy lost during the perlad of terr1tory defence, 

aa suggested by Titman (1981), and to beg.ln to bUlld up the 

reserves necessary for moult snd mIgration. 

" The increase in cfefensive behavior seen ln females with 

ducklings serves to protect the female's genetic investment 

from potential predators and harassment by ather ducks. The 

decrease in female aggressive behavior in the evening was 

proportional to the increase in feeding and being alert at 

this time. 

E) POST-fLEDGE 

As in b lac k duc k s (H i c k e yan d Ti t man" 1983), f 8 1 1 
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activity budgets of male and female blue-winged teal were 

y e r y ai mil a r. a w e n Cl 9 6 8) 0 b s e r v -e d 'i mil art or end sin w i 1 d 
, -. 

blue-winged teal, and attributed thia behavior to the 

f1ightlessness of the birds snd corresponding deposition of 

premigratory fat reserves. As the birds are not territorial 

at this time of year, flights and aggressive interactions 

were not seen at any tlme of day. The lack of consistent 

trends in the amounts of time devoted to each behavior by 

males and females in each of the three daily periode ia 

again evidence of the simi1arity in the activlties of both 

sexes at this time. 

II SEASONAL TRENDS 

Seasona1 trends in waterfowl activity sid in the 

elucid'lltion of the adaptive significance of performing 

specifie behaviors more or less often at varlous times of 

the year. In this study, signl ficant di fferences ~ere found 

ln the a.ounta of daily time apent in each activity through 

five seasona1 periods in male and female b1ue-winged tee!. 

Wild dabbling dueka arrlving on the breeding grounda must 

forage voracioua1y ln order to rep1enieh energy reserves 

depleted by migration, and., ta obtain enaugh energy for 

territory defence and egg-la,ing. Dwyer (1975) and Krapu 

(1981) auggeat that energy requirements for mals birds 

1 - , 
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establishing terrltories are considerably higher than at 

other times 0 f the year, due to the high costa 0 f aggressi v e 

behaviors necessary in territorial defence. laying and 

incubation cause signi ficant energetic demanda to be plsced 

on breeding females (Ricklefs, 1974)-. As in wild black ducks 

(Seymour and Titmsn, 1978), shovelers (Afton, 1979), 

msllarda (Aaplund, 1981, Duebbert et aL, 1983), and blue

winged teal (Miller, 1976, Stewart and Titman, 1980, 

Connel1y snd BalI, 19B4), captive male blue-winged teal fed 

most dur lng the pre-l ay ing per iode F emal es foraged pr imar 11 y 

prior to the onset of incubation, while incubating birds 

spent the msj or i t Y 0 f t heir time fo raging when 0 ff the nest. 

Beha v iors associa ted wi th ma 1 e terr i tor ia 1 de fence wer e most 

Frequent while females were laying, as females are most 

suaceptible té forced copulation attempts at this time 

(Cheng et aL, 1982). Females with ducklings were alert and 
t 

aggresaive Rlore tha/) in any other seasonal period • 

. Young and Boag (1982) atated that mallards should 

increase food consumption, decreaae energeticall y expensive 

activities, and rely on stored body reserves in arder to 

lIeet the energetic demands a f moul t resu 1 ti ng fr om increased 

feather growth and decreaaed inaulation. Comfort movements, 

sleeping and 10af1ng should therefore increase during the 

moul t, wl th other seti v i tisa decreas~ng proportionsll y, aa 

aeen in wi1d blue-wingsd' tesl (Owen, 1970), shove1ers 

( A f t.o n , 197 9 ), and b 1 a c k duc k 8 (H i c k e yan d Ti t .. an, 1983) • 

/ --

--, -
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( The captive birds in this study behaveèt similarly in the 

post-hatch period when moulting began. AlI birds slept more 

and awam less in the post-fledge period, the time of primary 

regrowth and premigratory fat depoai tion. 

Many of the problems inherent in csptive studies aa 

de Ber i b e d b Y Mc Kin n e y (l 96 7) we r e a e en in t h i a B t u d y : b i r ets 

were artificially crowded, their movements, especially 

flights, were restricted, and individuals were expoBed to 

!!lmost constant sight of eech other. Additionally, food was 

not e>-venly distributed through the pens. As a result, 

productivity wss poor, as only six ducklings survived to 

fledge from 80 blue-winged teal eggs laid in the two yeer 

study periode 

( The results of this study, though, are comparable to 

those obtained in wild populations of dabbling ducka. 

General behaviora of this group of captive blue-winged teal, 

s ueh as mating and egg-l a y ing, fo Il awed those de ser ibed for 
~. 

wild birds of the same species. Miller (1976), Connelly, 

(1977), and Stewart and Titman, (1980) aIl observed similar 

partitioning of time for various activities in wild blue-

winged teal. This work represents the firet attempt ta 

follow the activities of a group of marked individuals of 

known reproductive status from tim~ of spring arrivaI ta 

that of fal1 departure. Although the number of birds 

obaerved was small, and no nocturna1 observations done, a 

COllp~ete diurnal time-activity budget for blue-winged teal 

( 



24 

has peen developed. Once speci fic energetic coata for each 

behavior described in thie atudy are determined for blue

winged tea1, 8 complete energy budget for thia speciea ca" 

be campi 1 ed, proY iding a lIore thorough understanding 0 f the 

y species' ecology. 
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TABLE 1: B1ue-winged tea1 behav iors categorized in this 

study 

/ 

BEHAVIOR DESCRIPTION 

feed sny feeding on land or water 

sleep bird with head under wing 

loaf bird resting 

swim awimming or walking on land 

preen bathing and preenirlg 

Fly aIl flights 

alert bird looking around with hesd up 

aggresalon aIl aggressive behaviors 

diaplay courtahip diaplays and copulations 

not se en bird out of sight 

1 

, , 
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TAlLE 2: S •• sonal divisions us.d in datl Inll,sis 'or captlve blue-wlne.d te.l. 1983 and 1984. 
Odd nUlbars rlprlSlnt lale birds. even nUlbers represent h.lles'. Birds 1 and 2 Ire frol 

th. Nest sid. of the pen, aIl others frol the .ast sid.. NUlbers ln brack.ts deslenate 
lates 'or e.ch bird. dlsh inside brlcket for unllted birds. "ore thln one nu.ber in 
brlck.ts indicates pliriRa Nith lore thaR one .ate. 

;, 

fBE:UUlffi L6UlfG IH~UUIlQIf 
12§J 

1 -
eQU:~6I~H 

Î' 
eQU:ELUiE 

-----------------------_ .. ------------------------------------------------_ .•. _---------------------
1-(2) 04/05-23/05 24/05-03/06 04/06-25/06 26/06-13/08 25/08-19/1,0 

3(4) 04/05-24/05~ 25/05-it7/06 08/06-03/01 04/07-13/08 25/08-19/10 
-

5(6,8) 04/05-04/06 05/06-18/06 19/06-08/07 09/07-U/08 25/08-19/10 
... 

2(1) 0./05-23/05 24/05-03/06 04/06-~5/06 26/06-13/08 25/08-19/10 
... 

~(~) 04/05-"24,05 25/05-07/06 08/06-03/07 04/07-05/07 05/07-U/08. 
25/08-19/10 

• '6(5) 04/05-04/06 05/06'-1'V06 19/06-08/07 09/07-15/0] 16/0]-13/08. 
25/08-19/10 . 

ÎUS) "/05-1 "0S 20/05-3I/t 01/06-24/06 ' 25/06-13/08 25/08-19/10', ' 

--~----------~------------------------ --------------------------------------------------- . 
UJj 

1(2) li/'0.4-11/0S ,01/06-11/06 12/06-02/~ 03/07-06/07 (escaped 06/07) 
~L 

-- 'l(4,8) 19/04-22/06 23/06-01/0] 02/07-27/07 _ .. 28/07-14/08 15/0S-01J.10 

5(-) 19/04-22/06. 23/06-01/07 02/07-19/07 20{fJ7-14/08 15/08-01/10 
'C 

7(-) 19/04-22/06 23!06-oi/07 02/07-19t07 20/07-14/08 15/08-01/10 

2(1) '\ ,...;.g/04-311~S 01/06-11/06 12/06-02/07 03/07-06/07 

4(3) 19/04-10/06 11/06-27/06 28/06-19/07 20/07-14/08 15/08-01/10 ~ 

6(-) 19/04-22/06 23/06-01/07 02/07-19/07 20/07-14/08 15/08-01/10 

8(3) 19/04-22/06 23/06-01107 02/07-27/07 28/07-02l0R Ol/ilR-nl/ln 

w 

w 
o 

"" d" 
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TABlE J: 6 tests co.parinl percentages of tile/h spent in various behaviors in .ach of 3 dallv 
the periods .. ithin the pre-laying peri,od for cap-tive paired lale and téule blue-.. inged 

# t.,l, 1~83 • 1984. 6 tlStS based 
(d:f. : 2 for all) 

on. total nu.ber of .inutes spent in ~h behavior. 

'" 
U18U ~&~~~ @U8(Q Hna~~~ 

DUU eE810~ li DULï fEBlOD 

-_._.----------------------------------------------------------------------------------------------
A.K. "ID. P.H. tIo A.H. HID. P.H. 

UU6ïlQ8 i uly~ 
V 

i uh~ 

~ 
teed 39.0 40.8 53.6 6=50.451 42.0 41.9 62.0 6=143.702 

P(O.OOI P(O.OOI 

s1eep 2.5 18.8 10.2 6=31.938 6.0 23.6 12.9 6=356.514 
P(O.OOI P(O.OOI 

-, loaf 4.8 2.3 2.3 6=23.398 4.1 1.4 1.4 G=56.688 
.f P(O.OOI P(O.OOI 

SNi. 30.8 18.7 18.3 6=72.835 23.7 12.6 9.5 6=170.219 
P(O.OOI P(O.OOI 

{ 
Ü.l preen ' 8.5 8.1 6.5 &= .... 604 10.8 7.0 &=l1. 426 

0.1.0(NO.25 P<O.OOI 
" ' . , 

tly O.l 0.1 0.1 6=2.084 0.2 0.1 0.1 6=3.109 
0.25(P(0.50 0.IO(P(0.25 

\ alert 5.6 2.6 2.1 6=31.925 3.3 1.0 0.7 6=58.337 
P(O.OOI P(O.OOI 

" a99ression 1.4 1.0 0.6 6=4.417 0.2 0.2 0.1 6=0.945 
...... 0.10(P(0.25 O.50(P(O.75 w ..... 

displav 0.3 0.1 0.0 &=7.536 0.3 0.1 0.0 &=10.307 
o .0l<P(0. 025 O.OOS(P<O.Ol 

not seen 6.7 "- 7 .• 6 .• 6=2.459 8.6 8.3 6.4 G=10.524 
". O.2S(P(CLSO 0.05(P(0.01 , 

L.. ___ ~,~ __ . ____ ._'" 
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TABLE 4: , tilts cOIPlr!ng percent.ges of tilelh spant in various b.hlviors within a daily the 
p,rlod with!n th, pre-lIYin; period for captive paired laIe and felale blue-winged tnl. 
1983 , 1984. a t.sts bls.d on total nu.ber of .inutes spent in each behavior. (d." :: 1 
for a11) -' 

A.N. "ID. P.". 

IIlt blllt IIlt bull uJi h.11I 

-------------------------------------------------------_.----.-------_.----.-------_.----.---------
UI1UlQ8 i nlu i ïdut G nlu 

'"d 39.0 42.0 6=2.666 40.8 41.9 6=0.624 53.6 62.0 6=7.392 
O.OS{P(O.lO 0.25(P(0.50 0.005(P(0.01 

sle.p 2.5 6.0 6::24.538 18.8 23.6 &=41.840 10.2 12.9 G=5.856 
P(O.OOl P(O.OOI 0.01(P<0.025 

10d 4.8 4.2 &::0.610 2.3 1.4 &=19.261 2.3 1.4 &=3.281 
0.25{P{0.5Q P{O.OOl 0.05(P(0.10 

Seth 30.8 23.7 6:12.921 18.7 12.6 6:117.910 18.3 9.5 6:45.554 
P<O.OOl P(O.OOI P(O.OOl 

pr"n 8.5 11.4 6=7.337 8 .1 10.8 6=33.747 6.5 7.0 () 6=0.600 
0.005(P(0.01 P(O.OOl 0.25(P(0.50 

fh 0.3 0.2 G=0.142 0.1 0.1 &=1. 751 0.1 0.1 &=0.010 
0.50(P(0.75 0.10(P(0.25 0.90(P(0.95 

aler t S.6 3.3 &=8.747 2.6 1.0 &=66.602 2.1 1.0 &::12.674 
0.001(P(0.005 P(O.OOl P(O.OOl 

l.g.rtss!on 1.4 0.2 6:15.874 1.0 0.2 6:48.321 0.1 0.1 G:5.776 
w 
N 

P<O.OOl 
" 

P<O.OOl 0.01<P(0.025 

displ.., 0.3 0.3 6::0.000 0.1 0.1 6=0.043 0.0 0.0 6=0.000 
P)0.999 0.7S(P(0.90 P)0.999 

no t -'seen 6.7 8.6 6:4.146 7.4 8.3 6=3.842 6 4 6.4 6=0.021 
0.025 ( P (0 . ~ o 025(PCU.05 0.75(P(0.90 
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UILE 51 a t.st. co.paring p.rcent.,es of ti.e/h spent in verious behaviors in •• ch of 3 daih "'1. ,.riods .,Athin the llying p.riod for clptive ,aired 'Ile and fe •• lt blue-winged 
t •• l. 1983 , 1984. G ttsts bu.d on totll nu.ber of .inutes sp.nt in .uh behlvior. 
(d.t. : 2 for Ill) 

'"j 

~6nn ~6,"n e61BU EElt6LU 

aULI rEIIClI 161LI tUUI 

-----------------------------_.------------------------_._-----------------------------------------
A.H. HID. '.H. A.H. HIO. l'.H. 

IEH6~lQB a nl!J1 G ullic 

fetd 3'.7 37.9 40.4 &:0.866 36.2 42.5 51.7 &:19.498 
0.50(1'(0.75 P(O.OOI 

siee, 5.0 14 .0 5.6 6:47.099 )..9 6.6 2.6 6:16.732 
----1'(0.001 1'(0.001 

10" 7.0 3.1 1.9 6:19.152 0.2 0.4 0.0 6:4.320 
P(O.OOl 0.10(1'(0.25 

51111 34.1 20.0 11.7 &=53.638 6.2 5.5 5.6 &:0.146 
1'(0.001 0.90(1'(0.95 

preen 9.5 5.6 2.4 &:19.187 J.4 J.7 0.6 6:21.046 
1'(0.001 1'(0.001 

fh 0.2 0.1 0.1 6:0.213 0.0 0.1 0.0 6:0.158 
0.75(1'(0.90 0.75(1'(0.90 

Iltrt 1.7 3.2 2.9 &:3.448 0.1 0.4 0.0 6:4.822 
0.10(1'(0.25 0.05(1'(0.10 

Iggression 2.6 1.7 0.2 &:9.867 
w 

0.5 0.3 0.0 6:3.209 IN 

0.005(1'(0.01 0.10(1'(0.25 

disphy 0.2 0.0 0.0 6: 1. 466 0.1 0.1 0.0 6=0.863 
0.25(1'(0.50 

-.! 
0.50(1'(0.75 

not seen 0.0 14.4 34.8 6=199.989 47.3 40.6 39.5 6=3.414 
P(O.OOl 0.10(1'(0.25 

~_""'..:l"_~ 



TAllE ,= Il t.sts co.,.ring pire.nta,.s of ti.,/h s"nt in vlrious b.hlviors Nithin 1 dlil, tilt 
p.riod within th. llying p.riod for clptiv,.plired .11. Ind f ••• l, blu'-Ming.d tell. 1983 
.. 1984. i tilts bll,d on totll nUlb.r of .inutes sp.nt in •• ch blhlvior. (d. f. : 1 for 
,11) 

A.". "ID. P." . 

• d. 1 •• lb .Ilt fud. Ill. 111111 

---------------------------------------------------------------------------------------------------
lEtfaUQB i ulla. i nlul & Ulul 

,..d 39.7 36.2 6:0.639 37.9 42.4 6:7.412 40.4 S1.7 6:6.566 
0.2S(P(0.50 0.005('(0.01 0.01<P(0.025 

sllt, 5.0 5.9 6:0.429 14.0 6.6 6:92.298 5.6 2.6 6:4.702 
0.50(P(0.75 P(O.OOI 0.025(P(0.05 

10., 7.0 0.2 6:43.723 3.0 0.4 6:81.824 1.9 0.0 6:12.884 
" P(O.OOl P ('L 001 P(O.OOI 

s .. il H.1 6.2 Q: 113.388 20.0 5.5 6:297.349 11. 7 5.6 6:9.436 
P(O.OOI P(O.OOI O.OOl(P(O.OO5 

pr .. n 9.5 3.4 6:15.346 5.6 3.7 6: 13.697 2.4 0.6 6:5.155 
P(O.OOl P(O.OOl 0.01<P(0.025 

rh 0.2 0.0 6:0.730 0.1 0.1 &:1.246 0.1 0.0 &:0.625 
0.25(P(0.50 0.25(P(0.50 0.25(P(0.50 

altrt 1.7 0.1 &:8.588 3.2 0.4 6:90.161 2.9 0.0 6:19.429 
0.001(P(0.005 P(O.OOI PCO.OOI 

llO"ss10n 2.6 0.5 6:8.223 1.7 0.3 6:34.773 0.2 0.3 6:0.676 
0.001(,eO.005 P(O.OOl 0.25(P(0.50 IN 

.1>-

di splay 0.2 0.1 . 6:0.108 0.0 0.1 6:0.033 0.0 0.0 6:0.000 
0.50(P(0.75 0.75(PCO.90 P)0.999 

not seen 0.0 47.3 6:329.314 14.4 40.6 6=401.124 34.8 39.S 6: r. 513 
PCO.OOI P(O.OOl 0.10(P(0.25 
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TAlLE 7: G t.sts cOIPlrinl Ptrc.ntl"s of til./h sp.nt ln vlrious bthlvlors in •• ch of 3 d.ilr 
ti •• p.rlods Mithln th. incubation p.ri04 for clPtive plired .11. Ind f ••• 1, blu'-Minged 
t,al, 1983 • 1984. 8 t.sts ba.'d on total nu.b.r of .inut.s Ipent in elch behavior. 
(d.f. : 2 for Ill) (8 : ••••• : &.1000) , 

A.". 

tAllER tl6LE1 

DUU eElliR 

"ID. P.M. 

ulln E~tl6L~~ 

IUU eUIQR 

A.M. "ID. P.H. 

---------------------------------------------------_ .. ---------------------------------------------
Ut:l6UQB 

fttd .. 49.4 28.9 51.0 

sll1p 7.5 23.0 9.1 

lod .J.6 •. 4 J.3 

5.,18 20.2 9.9 16.1 

prten J3.1 11.8 10.5 

fh 0.1 0.0 0.0 

al.rt 1.4 0.8 1.9 

a"ression 1.2 0.3 0.2 

disphr 0.0 0.0 0.0 

not seen l.4 20.8 7.6 

& uhc 

&:146.160 
P(O.OOl 

6:174.101 
P(O.OOl 

6:3.385 
0.10(P(0.25 

6=68.132 
P(O.OOl 

6:2.652 
0.25('(0.50 

6:0.451 
0.75('(0.90 

6:8.384 
0.01<'(0.025 

&=11.725 
0.001('(0.005 

6:0.291 
0.75('(0.90 

6:236.364 
PeO.OOl 

2.9 

0.0 

0.0 

1.1 

1.7 

0.0 

0.0 

0.1 

0.0 

94.2 

3.6 8.2 

0.2 0.0 

0.0 0.0 

0.6 0.8 

1.4 2.2 

0.0 0.1 

0.0 0.0 

0.0 0.1 

0.0 0.0 

94.2 88.6 

& UlYl 

&:41.686 
P(O.OOl 

6:8.518 
0.01<P(0.025 

6:0.462 
0.75<P(0.90 

6:3.609 
0.10(P(0.25 

6:4.137 
0.10('(0.25 

6:0.951 
0.50(P(0.75 

6:0.652 
0.50(P(0.75 

6:0.617 
0.50CP(0.75 

6:0.811 
0.50('(0.75 

G:UU* 
P(O.OOl 

w 
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TAtLE 8: a tlst. cOl'lria, p.rcentl"s of tl.,/h spent in verious b,blvlor. witbin 1 dlll, til, 

p.rLod .,LthAn th. Lncubation p.rLod for clptiv. palrld laI. Ind ft.a1t blut-wlnl.d tll.l. 
1983 .. 1984. 8 t.sts blstd on tot.l nUlb.r of .inutes sptnt in •• ch behlvior. (d.f. : 1 
for ail' (G = ••••• : 6)1000) 

A.". "ID. P.". 

.d. t"ll. .d. t .. d.· •• 11 buJt 
____ 4 ______________________________________________________________________________________________ 

lEU6YlOB G !lbt i ulu~ ~ li nlui 

t"d 49.4 2.9 6=552.551 28.9 J.6 6="". 51.0 8.2 &=332.629 
P(O.OOl '(0.001 P(O.OOl 

slt.p 7.5 0.0 &:lU.", n.s 0.2 &: ..... 9.1 0.0 6:125.380 
P(O.OOl P(O.OOl P(O.OOl 

Joaf 3.6 0.0 6:55.539 4.4 0.0 6:385.8i9 J.l 0.0 6:43.812 
'(0.001 P<0.001 P(O.OOl 

slfil 20.2 1.1 6=232.283 9.9 0.6 6:623.758 16.1 0.8 6:166.012 
'<0.001 PCO.OOI "0.001 

prten 13.1 1.1 6:107.353 11.8 1.4 6:583.3J8 10.5 2.2 &=55.945 
peO.OOl P(O.OOl P(O.OOl Î 

! 
l 

fh 0.1 0.0 6:0.283 0.0 0.0 &:1.159 0.0 0.1 6:0.010 
0.50(P(0.75 0.25{PCO.'O 0.90('(0.95 

i 

alut 1.4 0.0 6:17.748 O., 0.0 6=59.366 1.9 0.0 6:26.620 
'(0.001 P(O.OOl P(O.OOl 

1"ressLon 1.2 0.1 6=13.958 0.3 0.0 6: 14.289 0.5 0.1 6:3.429 w 
P(O.OOl P(O.OOl 0.05('(0.10 0-

display 0.0 0.0 6:0.000 0.0 0.0 6=0.202 0.0 0.0 6:0.000 
P)0.999 0.50('(0.15 ')0.999 

not seen 3.5 94.2 &=28.341 20.8 94.2 G: ..... 7.6 88.6 &:332.629 
P<O.OOI P(O.OOI P(O.OOl 
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TAlLE fI 1 t •• t. cOI,lrin, p.rc.ntl'" of ti.'/h IP.nt in •• rioui b.hl.ior. in .Ith of 3 dll1, 
ti.. ,.rlod. Mlthin th. pOlt-h.tch p.,lod for c.ptivi p.lr.d •• 1. Ind f ••• 1. blu'-Mingld 
t'Il, 1983 & 1984. a t •• t. b.s.d on tot.l nu.ber 0' tinut.s .p.nt in .,ch b.hlv!or. 
(d.f. = 2 for .11) 

tAllER 1l61oU 

DULI ~EIlQl 

UlIU EElt610U 

R61U eUUD 

------------------------------------------------------------_.-------------------------------------
A.". "ID. P.". A.". "ID. P.". 

Utl6YlQI i ullA. i ullA. 

f .. d 51.9 36.7 40.1 6=49.800 25.6 24.2 30.8 &:10.932 
P(O.OOl 0.001(P(0.005 

si .. , 16.1 26.8 25.5 6:37.523 3.6 6.2 3.0 6:26.237 
P(O.OOI P(O.OOl 

10d 4.4 3.9 7.0 &:U.537 2.4 3.8 5.7 6:12.935 
P(O.OOl O. DOl( P(O. 005 

.lIia 6.8 4.1 2.7 6:20.444 13.3 10.0 6.3 6:24.127 
P(O.OOI PeO.OOI 

pnlft 14.4 8.1 14.7 6:56.926 6.1 8.9 7.1 &:11.381 
P(O.OOI O. 00l<, (0.005 

fh 0.0 0.0 0.0 6=1.658 0.4 0.1 0.0 6=6.485 
o .15(P(0. 50 0.025CP(0.05 

l1ert 0.8 0.3 0.3 6=4.129 18.6 16.8 22.3 6=11.192 
0.10(P(0.25 0.001< P(O .OOS 

l'irission 0.0 0.0 0.0 6=0.267 0.7 0.2 0.2 6:7.543 
0.75(PeO.90 0.0ICP(0.025 

d15pll, • 0.0 0.0 0.0 6:0.000 0.0 0.0 0.0 6:0.000 
P)0.999 P)0.999 

not s •• n 5.6 20.2 9.7 6:166.125 29.3 29.9 24.7 6:9.852 
P(O.OOl 0.005(P(0.01 

.. , __ ~--..._ "'~"'-" .. .- ~_ _ ...J ~H_~ 0-
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-...... -_ .. ~--~ .. ~ .................. ~,. ....... ~ 
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TAlLE 10: a t •• t. co.plri.1 p.rc.nta"1 of ti •• /h IPlnt in virioui b.hlviorl within , dll1, U •• 
,Irlod Mith.n t •• po.t-hatch ,.rlod for c.,tivI p.ir.d .al. and , ••• 1. blu'-M!nl.d t.d, 
1983 • 1984. 8 t.st. bl •• d on total nUlb.r of .inut.s sPlnt in •• ch b.havior. (d.t. = 1 
for .11) (Q 1 ••••• : 1)1000) 

~ 

A.". "ID. P.M. 

'I!'I tl.ll. .11. lI.llI .llI tltlll 

-----------------------_._------------------------------------------------------------_._.-----.---
Utl6Y1GI i nlll G ~Illli G nIve 

..-
, .. d 51.9 25.6 Q:78.728 36.7 24.2 6:179.096 40.1 30.8 6=12.692 

'(0.001 fI(O.OOl fI(O.OOl 
• 

5111' 16.1 3.6 &:75.288 26.8 6.2 &=945.819 25.5 3.0 &=189.390 
P(O.OOl fI(O.OOI P(O.OOl 

lad 4.4 2.4 6:5.255 J.9 3.8 6=0.037 7.0 5.7 6=1.519 
0.01<'(0.025 0.75('(0.90 0.10<'(0.25 

s"il 6.8 13.3 6=20.'351 4.1 10.0 6=171.083 2.7 6.3 6:12.657 
P(O.OOl P(O.OOI P(O.OOI 

preln 14.4 6.1 6:JO.470 8.1 8.9 &=2.174 14.7 7.1 &=25.995 
P(O.OOl 0.10(P(0.25 P(O.OOl 

fh 0.0 0.4 &=2.714 0.0 0.1 6=4.729 0.0 0.0 &=0.128 
0.05('(0.10 0.025('(0.05 0.50(P<0.75 

,l"t 0.8 18.6 &=185.457 0.3 16.8 6=· .... 0.3 22.3 &=258.024 
P(O.OOI P(O.OOl P(O.OOl 

.ggrnsion 0.0 0.7 ~ 6=7.843 0.0 0.2 6=11.711 0.0 0.2 6=1.903 
0.005(P(0.01 '(0.001 0.10('(0.25 

w 
(J) 

disphy 0.0 0.0 &:0.000 0.0 0.0 6=0.000 0.0 0.0 6=0.000 
P)0.999 P)0.999 P)0.999 

not sten S.6 29.3 &:163.627 20.2 29.9 6=125.61S 9.7 24.7 G:60.398 
P(O.OOI P<O.OOI P(O.OOI 
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TAlLE 111 a tlsts co.paring plrclnta,a. of ti •• /h .p.nt in virioui b.hlviors in 'Ich of 3 dlily 
ti •• p.rlods Mithln th. pOlt-'I.d" p.riod 'or clptiv. p.lr,d •• 1. and "'11, blu'-Mingld 
t'11. 19.5 • 1984. , t.sts bl •• d on totll nuab.r of .inut.. sp.nt in •• ch b.hlvior. 
(d.t. : 2 for ,11) 

tUIU tI'LE~ fallU EEII6\.U 

IAlU tUIQD aULX eEBlOD 

-------_.-----------------------------------------------------._--------------.--------------------
A.". "ID. r.". A.". "ID. P.". 

UHUIQI i nlYI i nln 

f .. d 47.2 lO.7 53.4 6:220.345 46.8 l&.4 57.3 6:235.476 
P(O.OOl P(O.OOl 

dltP 10.8 30.6 15 .• 6=302.749 15.1 23.8 14.0 6=178.699 
P(O.OOl P(O.OOl 

1 Dai 1.1 1.4 1.7 6=1.640 2.3 1.6 1.6 6=7.326 
0.25(P(0.50 0.025(P(0.05 

sltia 1.6 0.7 0.5 6=13.093 2.6 1.8 0.9 6=25.919 
0.001<P(0.005 P(O.OOl 

preen 13.9 6.0 9.4 6:96.378 10.8 7.0 6.5 &=51.223 
P(O.OOl P(O.OOl 

fly 0.0 0.0 0.0 6:0.000 0.0 0.0 0.0 6=0.000 
P>0.999 P)0.999 

Il.rt O.l 0.1 0.1 &= •. 153 o .• 0.1 0.3 6=11.664 
0.10(P<0.25 0.001(P(0.005 

IIIl1n.sion 0.0 0.0 0.0 6=0.000 0.0 0.0 0.0 6=0.000 
P)0.999 P)0.999 

display 0.0 0.0 0.0 6:0.000 0.0 0.0 0.0 6=0.000 
P)0.999 P)0.999 

not sten 25.0 lO.5 19.6 6:61. 785 21.9 28.7 19.4 6:115.892 
P(O.OOl P(O.OOl 
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TAllE 12: 8 t.sta ca'Plrinl p.re.ntal" of ti •• /h IP.nt in v.rious b.h,viars Mithin, dai!, ti •• 
p.rlod Mlthln th. post-fl.dg. p.rlod for captiv. p.lr.d .,1. and f ••• l. blu.-vinl.d t •• l. 
1983 & 1984. , t"t,~b.s.d an total nu.b.r of .inut.s IP,nt in .ach b,havlar. Cd.t. : 1 
far all) 

A.". "ID. P.". 

.Il • 1 ••• 1. ..11 Il •• l. ull lilth 

. _._---------.--------------------------------------------------------------------------._.--------
&ElfaV1Q. i ulll' S illiat G nlvl 

fud 41.2 46.' 1:0.166 10.7 16.4 &:52.121 53.4 51.2 6= 1.101 
0.50(P(0.75 P(O.OOI 0.10(P(0.25 

sle,p 10.8 15.1 6=12.129 30.6 23.8 6=94.788 15.4 14.0 &=1.517 
P(O.OOI P(O.OOl 0.10(P(0.25 

. lo.f 1.1 2.3 6=6.819 1.. 1.6 6=1.043 1.7 1.6 6=0.046 
0.005(P(0.01 0.25(P(0.50 0.75('(0.90 

5Nh 1.6 2.6 6=4.059 0.7 1.8 6=50.556 0.5 0.9 6=2.850 
0.025(P(0.05 P(O.OOl 0.05(P(0.10 

~: ,re.n 13.9 10.8 6:8.166 6.0 7.0 &=8.211 9.4 6.5 6=10.430 
/ O. DOl( P(O. DOS o .00l< P(O. 005 O. 001<P(0 .OOS 

fh 0.0 0.0 6=0.000 0.0 0.0 6=0.000 0.0 0.0 6:0.000 
't'. 

-----
P)0.999 P)O.'" P)0.999 

alert 0.3 0.4 6=0.017 0.1 0.7 6=0.589 0.1 0.3 6=1.650 
0.75(P(0.90 0.25(P(0.50 0.10('(0.25 

I"nssion 0.0 0.0 6=0.227 0.0 0.0 &=1.329 0.0 0.0 6=0.000 
0.50(P(0.75 0.10(P(0.25 P>0.999 S>-

0 

dis,l., 0.0 0.0 6=0.000 0.0 0.0 6=0.000 0.0 0.0 6=0.000 
P)0.999 P)0.999 P)0.999 

~ 
not se en 25.0 21.9 6:4.599 30.5 28.7 &=5.463 19.6 19.4 G=0.095 

0:025(P(0.05 0.01<P(0.025 0.75(P(0.90 
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T'ILE 13: 1 tl,t, co ... rlnl ,trc.nta, •• of dall, tl •• (/h) IP.nt lA vartou. b.hlviors through 5 
•• 1.0.,1 p.rlod. for c,p'iv, Pllr.d .,1. blui-Miniid t'Il. 1981 & 1984. & t •• ts ba'id on 
'atll nu.bl~ of .inut •• "Int in ,ach blh,vior. (d.t.: 4 for Ill) (6: •••• *: 6)1000) 

JE6JH6L tlJJQI 

rlE-UY LAY INCUI POST-HATCH POST-FlED&E 

IIH6UQI & ltt1u 

f .. d 42.3 38." 3".2 38.6 35.8 6=115.551 
1'(0.001 

al,., 15.6 12.0 19." 25.6 26.1 6=5 ..... 25 .. 
'(0.001 

10" 2.6 3.5 ".2 4.2 1.4 G=206.988 
P(O.OlH 

.Id. > 20.2 21.1 12.0 4.2 0.8 6=U*** 
1'(0.001 

pre.n 8.0 5.8 11.8 9".4 7.4 6=171.323 
'<0.001 

fh 0.1 0.2 0.1 0.0 0.0 G=33.064 
P(O.OOI 

a1ert 2.9 3.0 1.0 0.4 0.1 G=267.435 
1'(0.001 

a"resslon 1.0 1.7 O ... 0.0 0.0 6=287.848 
1'(0.001 

,disphy , 0.1 0.1 0.0 0.0 0.0 G=28.852 
1 

1 1'(0.001 

Aot slIn 7.2 14 .5 17.0 17.6 28.3 6=**'" 
1'(0.001 
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TAlLE Ua fi tlSts eOlp.ring p.rc.ntlg.s of dlily til' (/h) sp.nt in v.rioui b.h.viors through 5 
••••••• I('.,I.d. f., ••• 11 •••• I,.d f ••• I. bl •• -.I ••• d 1001. 1981. 1984. G tests ba .. d 
on tota nUlb.r of linut.s sp,nt in 'Ich b.h.vior. (d.'. : 4 for ail) (6 : ..... : 
6)1000) \ 

5EUQI6L tElIQI 

PRE-UY LAY INCUI POST-HATeH POST-FLED6E Il 

UH6~lil li ulu. 

f .. d 44.7 '2.8 4.0 25.1 40.3 fi: ..... 
'(0.001 

sh.p 19.9 6.1 0.2 5.6 21.5 fi: ..... 
'(0.001 

101t 1.8 0.3 0.0 3.9 1.7 6:590.1l1 
'(0.001 

ni. ll.S 5.6 0.7 9.9 1.8 6:." •• 
'(0.001 

preen 10.( 3.3 1.5 8.4 7.4 6:986.621 
• '(O.OIU 

tly 0.1 0.1 0.0 0.1 0.0 6:27.052 
'(0.001 

alert 1.3 O.l 0.0 17.6 O.l 6: ..... 
(> 

'(0.001 

.ggr.ssion 0.2 O.l 0.0 0.2 0.0 6:84.590 
P(O.OOl 

display 0.1 0.1 0.0 0.0 0.0 6:38.613 ~ 
N 

Q- P(O.OOl 

not nen 8.1 41.2 93.6· 29.3 26.7 6:."" 
~ P(O.OOl 

\ 



CONNECTING STATEMENT 

Section 1 described a two-year tJ~me-act~vity budget for 
, 

captive blue!winged teel. Quant~tet~ve data on the 

frequencies of 10 behaviors through flve seasonal periods 

we~e presented. Da~ly, seasonal and sexual varlat~ons ~n the 

behaVloral frequencles were examlned. 

'In Sect~on II, data concern~ng seasonal ctianges ~n the 

form, frequency and lntensity of aggress~ve behaVlors ln 

blue-wlnged teal wlll be presented ln further detall. These 

data were collected as part of the tlme-actlvlty study of 

Sectlon 1. 

, 

( 

• 

1 
1 ., 1 
• 

1 
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v SECTION II: 

,-
Seasonal changes in the for:m, frequency and 1ntens1ty of 

blue-winged teel (Anas aggressive interactions 1n 

discors) breeding in captivity 

o 
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ABSTRACT 

Aggress1.ve behavlor 1.n captlve blue-w~nged teal (~ 

dlscors) was stud~ed ln a fllght pen cons1.st~ng of two 

separate enclosures located l n the ,\M a C don a l d Col l e 9 e 

Wlldllfe Area, 
... 

Ste. Anne de Bellevue, Q'uebec. Data were 

collected From m1.d-Apr1.1 to mld-October ~n 1983 and 1984, 

and grouped 1.nto flve- seasonal per1.ods ln arder to d1.scern 

seasonal changes in the" form, 
/ 

frequency and lntenslty of 

aggress1.ve 1.nteract1.ons through the study perlod • 

.. 
Pr1.0r to laYlng, both pa1.red and unpalred male b1.rds 

engàged ln a greater number of aggress1.ve l.nteractlons, and 

d1.d sa more frequently than females. Paned bnds were more 

aggresSlve- than unpalred blrds. Host1.le Pump1.ng was the most 

common form of aggre8slon. Durlng the lay1.ng perlod, the 

duratlon of aggresslve encounters 1.ncreased, as dld the -frequency of lnteract1.ons. Frequency and duratlon of 

encounters decreased whlle females were lncubatlng, although 

more Chases and Pursult F llghts were Seen lit th~s tlme ln 

... 
unpaired males. Only females wlth broods were aggresslve ln 

the post-hatch period: these blrds usually engaged ln 

"actIve" agonistlc behavlors. No aggresslon was observed ln 

the post-fledge perlod. 

Ag..gress1.ve lnteractions were more common /1.n the more 
1 

populated enclosure. Altogether, lnterspecIfic encounters 

were rare, an'( thos_e which dld occur were "passl ve". 

Interactl.ons at feeders were malnly "passIve", conslstlng 

: 

( 



of Threats by paaed males and Hostlle Pumplng by unpalred 

males. 

Results are dlscu8sed in terma of the lmportance of male 

terrltorlai behavlor in ensuring his reproductlve success 

and that" of h~s mate by deterra l of conspecl flcs. 

(J 



47 

INTRODUCT ION 

Competltlon for ecologlcal requisltes ln short supply 

leads to lnter- and intrsspeciflc aggresslve and terrltorlal 

behavlors. These behaVlors ln turn result in resource 

partltlonlng ln moblle anlmals. Blrda of slmller Slze should 

compete more then those of dlsslml1ar slzes wlth lncreased 

aggre8s10n resultlng from thls Increase ln competltlon 

(Burger et al., 1979). In addltlon, as the number of 

IndlVlduals competlng for a partlcular resource Increases, 

the number of aggresslve encounters between these 

IndlVlduals wlll increase (Kallnoskl, 1975). 

Terrltorlal behav.lor ln blue-wlnged teal (Anas dlscors) 

was fHst descrlbed by Bennett (1938), and la ter IntenslVely 

studled by Stewart and Tltman (1980). Aggresslve components 

of terrltorlal behavlor ln these blrds have been examlned by 

Connelly (1977). 

Male blue-wlnged teal are terrltorlal from the tlme of 

nest slte selectlon untll the th.}rd week of Incubatlon 

(McKlnney, 1965, Stewart and Tltman, 1980). The manner ln 

WhlCh a male blue-wlnged teal defends a terrltory, 8S weIL 

as the intenslty of thlS defence changes through the 

breeding season (Stewart and Tltman, 1980), as has been 

observed ln gedwall (~strepera) (Gates, 1962, Dwyer, 1974, 

1975), shove1ers (A. c1ypeata) (McKlnney, 1967, Afton, 1979, 

Seymour, 1974a), black ducks (~ rubripes) 
i 

(Seymour and 

Titman, 1978), and mallsrda (~ platyrhynchos) (Titman, 
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1983). Unmated males are tolerated by paired terrItorIal 

birds early in the breedl,ng season (Dwyer, 1974, Seymour and 

Tltman, 1979L although these blrds may later attempt ta 

court and mate wlth paired females (McKlnney and Stolen, 

1982) • 

Because dabbllng ducks de fend both food and mates, any 

increase ln (t:\e' number of Indlvlduals ln a glven area wlll 

result ln 1ncreased aggress10n thraugh the defence of the se 

resources, as nated by McKlnney and Stolen (198Z), Titman 

(1983), and lokemoen et al. (1984). Blue-wlnged teal are 

among the most .terrltorlal of duck specles, (McKlnney, 1965, 

Tltman and Seymour, 1981). 

PredIctIons arlslng from the hypothesls that the form, 

frequency and Intenslty of aggresslve behavlor changes 

through the period of summer resldency were tested: 

(1) geasonal changes ln frequenCles of agonlstlc 

behaVlor are lnfluenced by the sex and reproductIve 

status ~f the blrd 

( 11 ) s e a son a l cha n 9 e B l n the for m 0 f .g 9 r e S 9 Ion 

displayed are influenced by the sex and reproductlve 

status of the blrd 

A further aim of this atudy waS ta compare and cÇlntrast 

\ 

aggres91ve behavlor patterns ~haracterlstlc of Intra- versus 

interspeciflC interactions. Considering that competitlve 

effects betw~en species were expected to be les8 pionounced 

then intrfhpeciflc effecte, it W8B predicted that the 
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Intenslty of Intraspeclflc aggresslon would be greater than 

that of Intersp;ciflC aggression. 

, 
HATERIAlS AND METHODS 

ThIS study was conducted in 19B3 and 1984 in a fllght pen 

similar to McKinney's (1967) deSIgn. The pen was located ln 

the Macdonald College Wlldllfe Area, Ste. Anne de Bellevue, 

Quebec (45°24' N, 73 0 57' W). A wall dlvlded the pen lnto two 

30 X 30 X 4 m vlsually lsola\ed halves, each contalnlng a 

pond Ilned wlth bentonIte. Ponds were shaped like a four-

l e a f e d cIo ver 1. n a n a t t em ptt 0 pro v 1 de fou r dIS cre t e b a ys, 

each offerlng sorne vlsual IsolatIon From those adjacent. 

Water was pumped ln as necessary From s nearby weIl, and 

depth varled From about one meter in early sprlng to about 
\ 

15 cm ln mld-summer. Natural vegetatIon, conslstlng malnly 

of horsetails (Eguieetum epp.), smartweed (Polygonum spp.), 

water plantaIn (Littorelle spp.) and tall grasses wes 

allowed to grow ln the pen end regularly trimmed to e helght 

of 15 cm lifter ducklings had hatched. Eech slde of the pen 

was provided with a 8mall wooden feeder box (30 X 10 X 10 

cm) conteinlng crecked corn and pIgeon grit availeble ad 

lib •• Four palra each of wild stock mallard and blue-winged 

teal were obtained From the Delta WaterFowl and Wetlands 
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Research Station, Delta, Manitoba ln early April, 1983 • 

• 
Three paire each of mallarde and blue-winged teal we'e 

released into the east side of the pen, and one pair of each 

species, along with a pair of wild black ducks, was placed 

in the west side. The same numbers of mal lards and blue-

winged teal were allocated in the same way in 1984. However, 

in 1984 aIl of the mallards were new stock From Delta. On 

the west side of the pt;'n were an adult male and fema1e blue

winged tea1 From 1983, and on the eaat side were two adult 

Females From 1983, e first yeer male hatched 1n the pen ln 

1983, and two first year males and a flrst yeer female. 

Blrds used ln both years had overwintered ln a barn ln a 

single flock. 

In 1983, aIl blrda were marked for lndlvldual 

Identlfication with leg bands and/or nasal saddles modelled 

after those of Bartonek and Dane (1964). Ident1flcatlon on 

blrds with only leg baMds became very dlfficult once the 

birds had mou1ted and became Indlstlngulshable from each 

other. There fore, patagial tags made From dl Fferent co 1 or s 

of 5aFlag, aimilar to those used by Anderson (1963), were 

put 0 n aIl 0 f the b 1 u e - w l n g a d ta arl • T hi s ma r k l n 9 met ho d wa s 

again uaed for the blue-wingad teal in 1984. 

Obaervations were csrried out From mid-Aprll to mid-

October in 1983 and 1984 from- a permanent b1ind attached to 

the pan. Data on aggressive behavior were collected as part 

of a time-activity atudy of blue-winged tea!. Two .. 2 hour 

.-
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observatlon perlods were done dally, seven days a week, with -, 
startlng tlmes staggered te caver aIl daY~lght hours ln a 

week. Each pair of blrds was obaerved directly or with 

binoculars for two continuous 15 m s.ssions durlng a two 

\ hour periode A Sony TCM5 tape recorder and stop watch were 

ueed to record start and atop tlmes of each behavior to the 

nearest second-. AggressIve behavlors quantlfled, other than 

bitlng, were as descrlbed by Connelly (1977). Movementa of J 
palra under observation were traced on scale maps of the~ 

pen. 

Tapes were tranacrlbed after each observatIon sesslon, 

and the number of minutes and number of minutes per hour 

spent ln agonist1.c behavl-or calculated for each bird. 

Numbers of aggress1.ve lnteractlons partIclpated 1.n were also 

totalled for each bird. HostIle PumpIng, Thrests and 

IncltIng were aIl consldered ta be "paSSlve" forms of 

a9gr~sslve behavior, while the other categorIes, that 19, 

Rush, Bite, Chase, Clrcular Fight and Pursuit flight were 

considered "actlve" (ConnelIy, 1977). BeIng rituallzed 

dlsplays, "passive" aggressive behaviors act ta warn other 

birds. "Active" behaviars, on the other hand, involve dIrect 

sttacks of one bird upan anather, and sa are energetIcally 

more costly than "passive" dlsplaya (Cannelly, 1977). Data 

for each blue-winged tesl on the west side of the pen were 

totalled for 1983 and 1984. Similarly, data for the three 

paired males, five paired famalea, two unpaired males, and 
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one unpaired female on the east side of the pen were grouped 

together. 

Behsvioral frequencies for males and females were div~ded 

into five sessons1 periods: pre-Iaying, laying, incubat~on, 

pOBt ... hatch and post-fledge (Table 1). The pre-Iaying period 

waB considered ta begin wh en the birds were introduced to 

the pen and ended when each female began ta lay. Laylng 

included the time from deposit~on of the flfst egg to the 

day the clutch was completed, and lncubat~on the day after 

completion of the clutch to the day prior t~ hatch. 

Observations on laying and incubsting females were ~nly made 

for time spent off the next. The post-hatch per~ad lasted 

from the dsy of hatch until fledging of ducklings ln 1983, 

and, as no ducklings survlved ta fledge, until the last 

duckl1ng of a brood dled in 1984. The last seasonal perlod, 

post-fledge, began wlth fledging (1983) or death of 

ducklings (1984), and finished luth the terminatlon of 

observations in October. Although the last two sea90nal 

d~visions relate ta the female reproductive cycle, they 

correspond ta pre- and post-moult periods for paired males, 

and sa the same time divisions were used for bath sexes. 

Seasonal divisions used for unpaired birds (Table 2) were 

chosen ta allow for maximum interactiona with p~ired birds. 

That iB, the pre-laying period wsa considered td latt until 
1 

the final paired female had laid, and laying the time from 

deposition of' the last egg until the last femtle began to 

-
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incuba te. Incubation terminated with the hatch of the fIrat 

egg. 

In 1983, the male on the west side of the pen found ita 

way into the east side mldwsy through incubation (16 June); 

thus, observstions on this bird were diacontinued at this 

time. The femsle on the west side escaped with her ducklings 

6 J u 1 y , l 9 8 4 ; n 0 a 9 9 r .... e sai 0 n d a t a we r e col l e c t e don the 

remsining male after this date. 

Although the smell sample size did not permit atatistical 

analysie, the deta indicated trends supporting the 

predictions postulsted. 

RESUl T5 

1 Sessonsl changea in the frequency snd number of aggrsssive 

interactions 

During the pre-lsying perlod, male blue-winged teal epent 

Alore tille (paired: 0.0099 min/h, unpaired: 0.0060 min/h) in 

aggressive behavior and engaged in a larger number of 

aggre8sive interactions par bird (pairad: n:'132, unpsired: 

n=ll.5) than females (figs. 1 & 2). Paired male and female 

birda were, aggreaaiva .ore of tan and involved in more 

interactiona than unpaired individuals of 'the same S8X 

(fige. l cl 2). 
J 
1 

1 

1 
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Time spent in agonistic intersctions increased for aIl 

birda when femsles were laying (Fig. 1). Number of 

interactions per bird per hour alao incresaed ln males (Fig. 

2). During laying, msted blue-winged tesl were more 

aggressive than those without mates (F 19s. l & 2). 

As females began to incubate, both the duration and 

frequency of aggressive interactions decreased for aIl birds 

(·F i g s. l &. 2 ). U n mat e d ID ale a, t hou 9 h, d e vot e d m 0 r e t i met 0 

agonistic behav iors (0.0101 min/h), and engaged in a greater 

nu.ber of encounters than paired males did in the pre-laying 

period (Fig. 1). 

Only females with ducklinga behaved aggressively in the 

poat-hatch period (Figs. l & 2). After broods had fledged, 

the sdult birds formed a mlxed-aex group: very few agonlstlc 

encounters were observed at thia time (F Iga. l & Z). 

Il S~aaonal changes in the form of sggressive behavlors 

In the p!e-Iaying period, Hostile Pumping was the most 

co •• on form of aggresai v e beha v 10r per formed by '8 Il birda 

obaer~fd (Tables 2 & ). Bath paired and unpaired males 

performed a greater percentage of "active" aggressive 

behaviors than fe.ales in thia tilDe period (Figa. )-6). 

Lsying fellales did not Hostile PUllp to the aame extent 8S 

unpsired IIslea (Tables 2 a: ), and again performed more 

"passive" behaviors than any œalea (Fig. 5). Paired malea 
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, 
? 

were more aggressl.ve than unpalred males at thl.S tlme (flgS. 

3 & 4). Unpalred females were only seen ta Hostl.le Pump once 

durlng the lanng perl ad. 

Durlng lncubatlon, the predomlnant farm of aggresslve 

behaVlor ln unpal.red males was agaln HostIle Pumplng; these 

blrds engaged ln Pursult fll.ghts more often while females 

were lI'1cubatlng (Tables 3). Whlle off the nest, Incubatlng 

females malnly Threatened, whl.le llttle aggressl.on was seen 

to be perfarmed by the unpaired female (Tables 2 & 3). 

Male aggresslan levels were 10101 after broads hatched, 

with pau·ed males exhl.bltlng no aggressl.ve behavlor (FIg. 

3), and unpalred males malnly Hostlle Pumplng (Tables 2 & 

3). Females wlth broods became actlvely aggresslve for the 

flrst tlme, with 20~ of aIl agonlstlc encounters at thlS 

tlme belng Chases (Table 2), 

After fledglng of duckllngs, llttle aggresslve behavlor 

wSs abaerved by any of the blrds. 

III Intra- and lnterspeclflc aggressive interactlons 

Although the paIr of blue-wl.nged teal on the west sl.de of 

the pen only had the opportunlty ta interact wlth 

heterospecifl.cs, both Inter- and intraspeclflc encounters 

involved aIl birds on the Baat side. Host agonistic 

encounters Seen were lntrsspecific (Tables 4 & 5). 

( 

" 



56 

Interspecific interaètions were most common ln aIl blrds ln 

the pre-lsying period, and were les9 frequent than 

Intraspecific interactions ln sIl seasonal periods with the 

exception of incubation (Tables 4 & 5). No "actlve" 

interspecific aggresslon was observed. 

Table 6 indlcates that the me sn number of aggressive 

Interactions per bird was greater on the more populated east 

side, particularly among paired Individuals, wil:h the 

1 " f 

exception of females with broods. 8irds on'" the east slde of 
~ 

the pen also engaged ln more aggresslve encounters per haur 

than those on the west side ln aIl seasonal perlods but 

post-hatch (Table 7). 

'*" 
Preclse locatlons of agonlstlc Interactions could only be 

determlned From 1984 data. Addltlona11y, locatlon maps for 

blrd movements ln bath years Indlcated that only one male 

had defended a ",e11-deflned terrltary, that belng on the 

east slde of the pen ln 1983. Feeder boxes were used by aIl 

blrds. Thus the 1984 data ",ere examlned ta determlne the 

extent ta WhlCh aggressJ.ve behavlors accurred at feedere. On 

the aast S1.1e of the pen, the majof1.ty of aggresslve 

encount~bserved at feeders were "passive" (Tables 8 & 

9). A large percentage of the total number of Threàts 

observed 1.n paired birds occurred st the feedere (Table a). 

Unpaired birds, however, Hostile Pumped (Table 9). 

Aggressive interactions in paired birds near feeders on the 

weat aide of the pen were virtually nonexistent (Table 10). 

.. 
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DISCUSSION , 

~ 

1 Seasonal and sexuel dIFferences in the form, frequency and 

Intenslty of aggresslve interactIons 

Breeqing debbling ducks respond ln several dlfFerent ways 

ta the presence oF other ducks: d-isplays, attack, es.cape, 

evoi~ance, sexual pursuIt or sociabI~lty (McKlnney, 1965). 

The p ~t 1 cuI arr e B p 0 n s e e x h lb 1 t e d de pen d s u pan the s p e CIe s , 

\-
sex and reproductive status oF the IndlVl.duals Inval ved. 

Aggressl.ve behaVlors ln breedl.ng ducks are assoclated wlth 

strong p~lr bonds CMcKInney, 1965), and many authors agree 

that mal~ostllity at thls tIme al10wa the female the 

opportunlty ta obtal.n adequate food and provldes protectIon 
\ 

From preSators (Dwyer, 1974, Seymour 1974 a,b, Afton, 1979, 

Seymour and Tltman, 1978, Stewart and Tltman, 1980). 

Male blue-winged teal exhib~t terrl.torial behavlor 
o " 

From 

the time of nest site eelection untll the third week of 

incubation. However, ,!,oat paira' share their,home ranges wlth 
" 

conspecifica ta some extent (MeKlnney, 1965) reaulting ln 

agoniat ie ir/ter ac t ions when the blrds encoun ter one ana t her. 

In this study, palred males were aggressIve more frequently 

and partIcipated in more agonistic encounters than any of 

t.he other blue-winged tesl prIor ta the ,laying" period. 

• 

1 
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Paired male gadwall (Gates, 1962, Dwyer, 1974, 1975), 

s h~o v ~ 1 ers (H c K.l n n e y, 196 7, Se y mou r, 1974, a, b, A ft 0 n, 1979), 

-;;1 
g r e e n - win 9 e d t e a 1 (A. 'c r e c cac a roI i n e n sis) ( M, c Kin n e yan d 

Stolsn, 1982), blaek ducks (Seymour and Tltman, 1978), 

mal lards (Titman, 1983) , and w.lld blue-winged teel (Stvewart 

and Titman, 1980}, tflave besn observed ta behave slm.llarly. 

The majority of agonistic interactions seen were those 
~ . 

classified by Connelly (1977), as "passlve". Suc h b eh a v i.,o r s , 
~, 

are energetlcally l~~s demanding than t ho S e classed 

"active". ,. 
.... 

Pursuit Fl~ghts, \9hieh requlre"a 
~ 

large energy 
f 

althaugh they 
1 

ex-pendl'ture, were ra'rely 
~ 1 

seen in th~s study, 
r( 

- . 
are an important means of territorial d\efen'Ce ln W.lld blue-

w~nged teal (Stewart and Titman, 1980). McK.lnney and Stolen 
, ' 

l 

(1982) saw few such fl1ghts ln c.aptl"ve green-winged teal, 
..,. 

and also observed few "act.lve" aggress.lve encounters. The . 
s ln à lIn u m ber 0 f ra c t ive" e n cou n ter s s e e n 1 n t h i s s t u d y m a y 

be a refl(ection!of the faet that aIl of the birds knew each 

other w.ell, having been expased ta almost constant sight of , . 
one another, and thus had no chance to react to stran'1e 

individuals. This familiarity resulted in "passive" displays 

sufficing to deter other birds. Seymour and Tltman (1978) 

and Titman (1983) noted similar rèspons8s to known 
... , \ . 

individuels in wild black ducks and mallards, respect(tvely. 

During laying, male birds· participated in ,aggressive 

encounters more fréquently and devoted more time to each 

anCDunter. Th~intaractiDna .ere more intense. as Ln wi Id 

1 • 
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blue-w~nged teal (Stewart and Tltman, 1980). i1aylng females 

" are most susceptIble to forced copulatIon attempts (Cheng et 

al, 1982), hence, males must protect thel/: mates, and 

therefore thelr genetic Investment most assiduously at th~s 

t Ime • 

Llke captIve shovelers (McKlnney, 1967), the blrds were 

observed ta engage ~n aggressive InteractIon~. Immedlately 

a ft e r 

'" 
Introductlon Into the pen. Only one territory was 

estabvllshed, that by a male on the east side of the pen ln 

1983; a Slm~lar occurrence was recorded ln captlve green-

wlnged teal by McKlnney and Stolen (1982). Although only one 

of flve palred males ln thlS study had a well-deflned 

~errltory, aIl males exhlblted behavlors characterlstic of 

--territorIal defence, as they defended the areas around thelr 

mat es. Gat e s (1 9-6 2) • n d S e y mou r (l 9 7 4 ,~) 0 b s e r v e d SIm l l a r 

."III0011e" terrItorIal defence in wlld gadwall and shovelers, 

respectlvely. This 8uggeats that males are not only allowlng 

a female acceas to food and protectIon From predatars, but 

also are protectlng their mates From forced copulatIon 

attempts by pSlred and unpalred males CMcKinney and Stolen, 

1982) • 

Unpaired males were observed in fewer aggresslve 

lnteractions, and é~hibited agonistic behaviors Iess 

f r e"q u e n t l Y th a n pal r e d mal es, but ma r eth a n a n y f e mal es, 

prlOr ta and during laying,. 80th of the unmat-ed birds ln 

-1984 were firat yeer individuels ln Incomplete elternate 

Q 

, \ 

j 

1 
J 
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plumage. McKInney (1965) and W18hart (1983) suggest that 

• 
Juveniles and birds wlth less colorful plumage are less 

sue ces s fuI l n c om pet i n 9 for mat e B. Ina d d l t l. 0 n , the un pal r e d 

males formed a "pseudo-paIr" (Lebret, 1961), and were se en 

pre-copula tory Head PumpIng toward each other on several 

~ oecas 1 ons. ' ______ 

AIt hou 9 h no for c e d c~,u lat Ion a t t e m pts we r e a b se r '" e d l n 
',,--

unpured .ale black ducks (S:~ and htman, 1979), or ln 

blue-wInged tesl ln thlS s y, an Increase ln bath the 
" 

durat1.on and freqéJency of agonlstlc encaunters by unpaIred 

mal es wa SI 0 b s e r v e d dur ln 9 the 1 a yIn 9 and 1 ne u bat Ion p e rIO d s • 

PaIred males exhlb1ted conslderably more "actlv~" aggressIve 

dlsplays durlng laylng, as was seen by McKlnney (1965) ln 

8hov~lers. Once females began ta incubate, however, theIr 

mates became less aggressive due ta weakenlng paIr bonds. 

The unpaned males rema1ned highly aggres81ve at thlS tIme. 

The behavior of both unpa1red birds suggests that the!y may 

have been trying ta form pa1r bonds wlth already palred 

females, as suggested by Balley et al. (1978) and McKInney 

and Stolen (1982). "ActIve" aggress1.ve behaviors by paued 

males were thereFore uaed when other paSSIve threats failed 

ta deter persistent Intruders. 

AlI males became gregariou8 by the thlrd week of 

incubation. The oilly aggresslve interactions observed after 

this time were the result of a male blrd defending hlmself 
,/ . 

From attack by a female with ducklings. 

• 
/ 
./ 
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Because the female requlres a great deal of energy and 

nutrIents /.0 produce and lncubate a clutch of eggs, It lS 
neceesary that she be allowed to feed undlsturbed. Male 

ter rIt or laI b e h a v la rus ua 1 1 Y P e r mIt s th l s. l f a p pro a ch e d t 0 0 

closely by other bIrds, hawever, 8 female would react 

aggresslvely. Female gadwall behave SlmIlarly (Dwyer, 

1974). BIrde accompanled by broods were hlghly aggresslve, 

attacklng other edult blrds and duckllngs "hlCh approached 

tao closely. Many of the aggresslve InteractIons lnitlated 

by females at thIs tIme were "actIve", as observed ln 

shovelers (McKlnney, 1967), Barrow's goldeneye (BucephalB 

Is1andlca) CSugden, 1960, Robertson and Ste1fox, 1969, 

Savard, 1982), ahd bufflehead (B. albeola) CSavard, 1982). 

Such aggressive behavlor by B female serves to protect her-

genetlc Investment, her duckllngs, from potentlal predators, 

and to allow them ta feed undlsturbed. 

The lone unpalred female blue-wlnged teel ln 
\ 

thlS study 

was less aggressive than any of the other blrds ln aIl 

seasonal periods. As wlth the unpaired males, thlS bird was 

a -J u ven i 1 e , and wa s no tac t Ive 1. y. cou rte d b yan y mal e • l t l S 

unllkely that this female was lacking the nutrlent reserves 
• 

nece8sary for reproduction, 88 it had overwlntered Indoors 

and weighed nearly 400 9 when put into the pen. Thus, it 18 

not known why th,.i~ bird dianot breed.7 

-II Intra- and interspeciflc aggressive interactions 
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Mallards and blue-wlnged teal are both dabbllng ducks: 

while simllar, thelr feedIng niches do not overlap entlrely, 

blue-winged teal being more speclalized (DuBowy, 1985). The 

f e e der SIn t hi s s t u d y cre a t e d Ide n tIC a Ife e d l n 9 " n l che s " for 

the two specIes, thus the opportunl.ty for InterspecIflc 

aggression arose. Interspeclflc aggresslve encounters were 

ra r e ~n bath sides of the pen. Thus, the twa speCles 

prabably had differing activity patterns, WhlCh resulted ln 

the avaidance of Interactions, partlcularly at the feeders. 
ij 

Observ~d interspecific encounters were aIl "paSSIve". 

Although biue-winged teal are extremely terrItorIal, 

mallards were probably domInant, being larger bIrdtl 

(Wishart, 1983). Mallards do nat compete directly wIth male 

biue-winged teal for mates, nor do they make forced 
" 

copulation attempts upan the females. Thus, it appears that 

energetically more costly "active" aggressive behavlors are 

only used by male blue-wlnged teal to deter perSIstent 

con 8 P e c i fIC S • A d dit i 0 n>a l l y, C U c k 0 l dry l 8 pro b a b l Y m 0 r e 

biologically costly to a male than a small amount of food, 

and therefore worthy of more intense defence. 

The feeders on the aast BIde of the pan were the site of 

many law-Ievel aggressive encounters, as was observed in 
f 

captive green-winged teal by ~cKinney and Stolen (1982). 

Paired birds used Threats to warn intruders away From 

feeders, while unpaired birds more frequeptly Hostile 
(" 

/ 
/ 
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Pumped. Because more brlghtly colored adult blrds are 

domlnant to Juvenlles (Wlshart, 1983), palred blrds may have 

been able to stop the approach of others ta the feeder wlth 

only a threat. Subordlnate Juvenl.le males, however, may have 

had to resort ta more energetlcally costly Hostlle Pumplng 

ln order to mal.ntal.n thelr posl.tl.ons at the feeder. 

Interactlons at feeders represented a greater proportlon of 

the total number of observed agonlstlc encounters ln 

unpaired malea than l.n paired malea. 6ecause the Juvenlle 

males may have been subordl.nate, and because aIl birds ln 

the pen were famlilsr wl.th each other, the presence of a 

palred male at a feeder may have caused an avoldance 
( 

reactlon, and therefore no subsequent encounter when an 

unpalred male approached. Palred males, however, would 

readily approach feeding unpal.red birds. Mated females were 

more llkely ta be aggresslve at feeders than thelr mates. 

This lndlcates that food is a vital resource for the 

breeding female. 

~ Sample sizes in this study were small, and the conditions 

in the pen certainly resulted in increased aggressive 

behavior. Thus, the results présented here must be vl.ewed 

w i t h som e cau t ion. H a w e ver, t h i sis the f i r s t s t u ,d y t a 

record quantitative data on the changes ln aggressive 

behavior of a population of known, marked individuals 

through the period of summer reeidency. The resulta have 

verified previou~ hypotheses on changes in the form, 

1 
1 
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frequency and Intenslty of aggreBslve behavlorB through the 

breedlng Besson in blue-wlnged tesl. 

f , 
( ; 
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TABLE 1: Seasonal' divisions used in data analysis for captive blue-~inoed teal, 1983 and 1984. 

12~~ 

l( 2) 

3(4) 

5(6,8) 

2(1) 

4(.l) 

6(S) 

8(5) 

Ha! 

1 (2) 

3(4,8) 

S(-) 

7(-) 

2(1) 

4(3) 

6(-) 

8(3) 

Odd nUlbers represent laIe birds, even nUlbers represent felales. lirds 1 and 2 are frol 
the west side of the pen, aIl others frOI t~e east slde. NUlbers in brecklts designetl 
.ates for eech bird, dash inside bracket for un.eled birds. "ore then onl nUlber in 
brackels indicates pairing ~ith .ore than one .ate. 

fBE:LAïlHG 

04/05-23/05 

04/0S-24/0S 

04/05-04/06 

04/05-t3/0S 

04/05-24/05 

04/05-04/06 

04/05-19/05 

19/0(-31/05 

19/04-22/06 

19/04-22/06 

19/04-22/06 

19/04-31/05 

19/04-10/06 

19/04-22/06 

19/04-22/06 

, 

LAllHG 

24/05-03/06 

25/05-07/06 

05/06-18/06 

24/05-03/06 

25/05-07/06 

05/06-18/06 

20/Q,S-31/05 

01/D6-11/06 

23/06-01/07 

23/06-01/07 

23/06-01/07 

01/06-11/06 

11/06-27/06 

23/06-01/07 

23/06-01/07 

IHCUIIAIIOH 

04/06-25/06 

Q8/06-03/07 

19/06-08/07 

04/06-25/06 

08/06-03/07 

19/06-08/07 

01/06-24/06 

12/06-02/07 

02/07-27/07 

02/07-19/07 

02/07-19/07 

12/06-02/07 

28/06-19/07 

02/07-19/07 

02/07-27/07 

fOSI:l1êI!;tf 

26/06-13/08 

04/07-13/08 

09/07-13/08 

26/06-13/08 

04/07-05/07 

09/07-1S/07 

25/06-13/08 

03/07-06/07 

28/07-14/08 

20/07-14/08 

20/07-14/08 

03/07-06/07 

20/07-14/08 

20/e7-14/08 

28/07-02/08 

fOSI:ELEPGE 

25/08-19/10 

25/08-19/10 

25/08-19/10 

25/08-19/10 

05/07-13/08, 
25/08-19/10 

16/07-13/08, 
25/08-19/10 

25/08-19/10 

(escaped 06/07) 

15/08-01/10 

15/08-01/10 

15/D8-01/10 

15/08-01/10 

15/08-01/10 

03109-01/10 

0-
\D 
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~A.LI 2: PerceDt.,e co.po.ttloa 01 lor •• 01 tatre.pecifie .,Ire •• l •• b.~ •• ior. bJ captt.. p.tr.d 
blue-wia,ed teal. 1984. Nu.ber. la brac.et. repre.ent nu.ber 01 tateractlo.. 01 eec~ 
type. 

rll='AII8g ~Alllg 
• ale fe •• l. .ale f ••• le 

!HUUI 

"PA8111'.-

108T1LI pUMP 71.9 
(149) 

THRIAT 14.1 

IICIT. 

aUITOllLS 

-ACIn.-
RU8. 

Il TI 

CIASI 

01110. FlOIr 

PUR. rLlalT 

SUITOTALS 

TOTAL! 

(39) 

86.3 
(188) 

1.6 
(3) 

LO 
(2) 

1.0 
(2) 

o 
(0) 

L6 
(3) 

!;.o 
(10) 

90.3 
(19B) 

84.5 
(104) 

IL2 
(8) 

3.4 
(4) 

93.1 
( 114) 

0.9 
(1) 

0.8 
(1) 

o 
(0) 

1.7 
(2) 

94.8 
( 116) 

28.6 
(2) 

14.3 
(1) 

42.9 
(3) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

67.1 
(4) 

67 .1 
(4) 

100.0 
(7) 

100.0 
(18) 

o 
(0) 

o 
(0) 

100.0 
(18) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

100.0 
(16) 

IIÇUIAIIQI! 
•• 1. 1 ••• 1., 

o 
(0) 

16.0 
(3) 

76.0 
(3) 

o 
(0) 

o 
(0) 

26.0 
(1) 

o 
(0) 

o 
(0) 

26.0 
( 1 ) 

100.0 
(4) 

o 
(0) 

33.3 
(3) 

o 
(0) 

33.3 
(3) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

33 3 
(J) 

r9U=lnQI 
•• 1. f ••• le 

o 
(0) 

• (0) 

• (0) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

' •. 0 
(8) 

o 
(0) 

80.0 
(8) 

o 
(0) 

o 
(0) 

20.0 
(2) 

20.0 
(2) 

100 0 
( 10) 

nu=ullu 
•• 1. f ••• l • 

100.0 
(1) 

o 
(0) 

lGO.O 
(1) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0 ) 

o 
(0) 

100 0 
( 1 )' 

60.' 
(1) 

o 
(1) 

o 
(0) 

50.0 
(2) 

o 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

50 0 
(2) 

(\ 
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o 
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Tl.~ !: Percent.,_ co.po.ilion 0' 'or •• 0' lntr •• peci'ie e •• re •• l.o be~e.lor. b, ceptl.e .npelred 
blue-win,ed te.l. 1984. .a.ber. ln br.cket. repre.enl .u.ber 0' interecllo.. 0' e.c~ 
t,pe. 

rW.=LAIIBi LAllli lI~a!ln!Q!I 
•• le 'e •• le •• 1. le •• le _1. 'e •• le 

IlleU! 

·PABSI'.-

BOar 1 LI PUNP BO.l '18.0 41.5 100.0 40.1 40.0 
(198) ( 18) (81) (1) (1.) (1) 

THRIAT 5.2 18.8 3.5 0 6.1 40.0 
( 1'1) (5) (5) (0) (13) (1 ) 

IltCn. 
\ 

4.0 0 20.0 
(1) CO) ( 1 ) 

IUITOTlLl 86.3 '488.0 45.0 100.0 41.4 100.0 
(213) 125 ) (88) (1) OÙ) (5 ) 

;-
/ 

------------~----------------------------------------------------~ ... 
-lCII"w 

Rua8 0 0 0 0 0 0 
(0) CO) (0) (0) (0) (0) 

'lIT, 0.9 0 0.7 a 0.4 0 
(2) (0) (1) (0) (1) (0) 

CHAS' 1.0 0 1.4 0 8.'1 0 
(") (0) (2) (0) (14 ) (0) 

CliC. rIOIT 1.0 Q.7 0 
(6) (1) (0) 

, ~ 

PUR. fLIOB1' 1.0 4.2 2.9 
,( 3) (6) (t) 

SU.TOTiLS 3.9 0 1.0 0 9.0 0 
(l8) (0) (10) (0) (22) (0) 

fOIt=lun 
•• 1. 'e •• l. 

10.0 0 
(4) '(lO) 

ZO •• te. '1 
( 1 ) "L> 

0 
(0) 

100.0 1 •. 7 
(Il) 

\ 
(2) 

0 0 
(0) (0) 

• • (0) (0) 

0 33.3 
CO) ... (1) 

0 
(0) 

0 
(0) 

0 33.3 
(0) (1) 

f1Zlt=un91 ..1. ' ••. 1. 

0 0 
(1) (0) 

0 0 
(0) (0) 

o _ 
(0 f 

D • (0) (0) 

0 0 
(0) (0) 

0 0 
(0) ~O) 

0 0 
(0) (0) 

0 
(0 ) 

0 
(0) 

0 0 
(0) (0) 

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

TOTALI 89.2 98.0 52.0 100.0 64.4 '0.0 100.ci 100.0 0 0 
(231 ) (25~ (18) (1) (133 ) (5) (6 ) (3) . (0) (0) 
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~ 
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TAILi 4: PerceDta,.e of interepecific ."re •• l.e encounter. in ~.ptl •• p.lr.d blue-wlDled teel. 
1984. Ru.ber. ln bracket. repr •• eDt total Du.ber of eacouat.ra--. ' 

rll:LAIlftQ 1AIIBQ jlf2YIUIQW rOIl=.UQI rou=unQ, .. 1. f ••• l. ..1. 1 ••• 1. •• 1. re •• I • ..1. , ... 1. ..1. r ••• le 
• 

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

IH!~UI 

-PASSI'.-

HOBlILI POMP- 5.4 
(149) 

THRIAT 28.2 
(39) 

1Re!!. 
" 

-ACTI'.-

;IIU81 0 
,; (3) 

" 

IITI 0 
(2) 

CRAS. 1 0 
(2) 

.. 
CIRC. r10RT 0 

(- (0) 

, " PUR. 'LIORT 0 
r (3) , 

l' 

! , ,-
.' ..,.,. . 

'-'f ' 
'~ ... ~_ .. ~ ... 
/ ,,' ;(-J .', 

10.7 • (56) (2) 

0 0 
(8) 0) 

0 
(4) 

0 0 
(1) (0) 

0 0 
(1) (0) 

0 0 
(0) (0) 

0 
(0) 

0 
(4) 

, 0 
(l6) 

0 
(0) 

0 
(0) 

o 
(0) 

o 
(0) 

o 
(0) 

'(', 

0 0 0 0 0 0 
(0) (0) (0) (0) (1) (1) 

0 8'7.0 0 0 0 0 
(a) (3) (0) (8) ( 0) (1) 

0 0 0 
(0) (0) (0) 

0 0 0 0 0 .0 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

, 0 0 0 0 0 0 
(H (0) (0) (2) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) ~Q) (0) 

'> 

F 

, 

• 

J 

'-l 
N 
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GENERAL CONCLUSIONS 

In sUllmsry, the resu lt's of the- time-activity stud~ show 

that t1m~apent in varioua acti:vities by captive, paired 1 

, 
blua-winged teel chang';a with time. of day, sex, and 

reproductive statua of the bird. Daily activity trsnds 

within a sax were related to the availabilihy of nstursl 

fOO~s in the morning and eyening, ss weIl ss the<ne~d to 

• tharlloragulate at mid-day. 

~Agg~es8iva behaviors in blue-winged tesl changed in form, 

frequency and intenaity through othe study period, with 

intraapecific aggreasion being more common th·sn 

interapecific. 

Sesaonsl changea in agonistic behaviors anc;f sexusl 
o 

dissimilarities in both daily and sesaonal behaviors were , . 

the rea~lt of differences in' the e n erg e tic cos t soif 
\ . 

reproduction to male and fèmafe blue-winged teal. Male birds 

de~end their genetic investmen~ by means of territo~ial 
. 

behavior, which alloW& a female t~ feeo undisturbed snd 
" 

protects her from forced copulation attempts by other males. 

r ellalea fed intenai ve 1 y in ear 1 y spr ing to bt/i. 1 d up energy. 
o 1 

reserves necessary for laying and incubation, and were most 

sggreaaive when protecting young ducklings. 

T~ia .study repreae~~s the first quantification of the 

scti vi ties of a group ,0 f captj.·ve indi v idua Il y màtked bl ue-

winged t~al of known age 

of spring arrivaI to that 

1 • 

and breeding statue fro~~e time 

of fall ,!,igration. A~th.ou,~samPle 
" . 
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., 
'* aizea were emall, and tHe occurrence of 80me behaviors" 

particularly flights ~nd aggression, sffeeted by the capt~ 
1 . 

aituation, genersl behavior patterns wert( very aimilar to 
" 

those previouely documented in the wild. The data preaented 

o ~e~e ~ill provide ~ baseline for compari~on with future 

etudies of thie type in .wild populationa of dabb~ing ducks~ 
" . 

and can be utilized'to determine a· cpmplete' energy budget 

for blue-winged teal: 
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