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Observations o f captive Ringed Teal a llow ed several 
p re v io u s ly  undescribed  d isp lays to be noted, 
in c lud ing  spec ia lised  d isp lays fo r  m a in ta in ing

^  contact, re in fo rc ing  the pa irbond and b iparenta l 
care. Males and fem ales gave loud ca lls  during  

fem a le -on ly  and p a ir fligh ts  that were associated w ith nest 
searching. P a ir bonds were re in fo rced by bouts o f contact ca lling  when 
pa irs became separated, and mates and fam ily  m em bers greeted each 
o the r and came toge the r in group displays a fte r aggressive encounters. 

Males defended th e ir m ates th roughout the breeding season, inc lud ing  d u r­
ing forced e x tra -p a ir copulation attem pts. Males did no t cons is ten tly  defend  
nest boxes. Females defended a nest box only when they phys ica lly  occu­
p ied it, la id  eggs in m ore than one box, and were the only sex to incubate. 
One p a ir re -nested  when th e ir ducklings were about fo u r weeks old. Both 
male and fem ale parents pe rfo rm ed  D istraction Displays and ca lled  to 
ducklings when they became separated from  the brood. A p re lim in a ry  com ­
parison suggests s im ila r itie s  between Ringed Teal and fo u r c lose ly-re la ted  
species fo r displays associated w ith nest search ing and pa irbond  m a in te ­
nance, inc lud ing  possib le hom ologies fo r fem ale vocalizations. D ifferences  
were noted in m ale vocalizations, fem ale inc iting  behaviour, copu la tory d is ­
plays, and fam ily  displays, but fu r th e r in fo rm ation  on these species and w ild  
Ringed Teal is needed to investigate possib le convergence o r phylogenetic  
influences.

Key W ords: Voca lisa t ions , pa irbond  m a in tenance , b ip a re n ta l  care, 
homology, com para tive  study
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The biology and behaviour of the 

Ringed Teal C allone tta  leucophrys, 
w h ich  breeds in f looded forest areas in 
parts  of Argentina, Paraguay and Brazil 
(Olrog 1968; S ick 1993), are poorly 
known, and the system atic  position of 
th is  species is s t i l l  uncerta in . Skeleta l 
and p lum age charac te r is t ics  suggest 
tha t its nearest living re lative is proba­
bly the  B raz i l ian  Teal Am azonetta  
b ra s ilie n s is  (Johnsgard  1960; 
W oo lfenden  1961; W e l le r  1968). 
However, the fea ther prote ins of Ringed 
Teal resem ble those of the genus Anas 
(B rush  1976] and, a long w ith  the 
Brazil ian Teal, it has been classif ied as 
c loser to the dabbling ducks by B o tt je r  
(1983) on the basis of im m unoe lec -  
t rophore t ic  data. More recently, on the 
basis of com pa ra t ive  m orpho logy , 
Livezey (1991) recognized Ringed Teal 
and Brazil ian Teal as s is te r-genera  and 
separated from  both the o the r fo rm e r  
Cairin in i and the true  dabbling ducks. 
Data from  DNA sequencing of m i to ­
chondria l  genes suggest that Ringed 
Teal are grouped w ith  Maned Duck 
Chenonetta jubata  and tha t Brazil ian 
Teal are m o s t  c lose ly  re la ted  to 
Bronze-w inged Duck Anas iSpeculanasI 
specularis  (Johnson 1997; Johnson & 
Sorenson 1998).

Behavioura l data can be usefu l in 
solving taxonom ic p rob lem s and c o m ­
parative s tud ies of behav iour have been 
espec ia l ly  va luab le  in resea rch  on 
w a te r fo w l  (D e lacou r  & Mayr 1945; 
Johnsgard 1965, 1978; Lorenz 1971). 
A lthough Delacour (1959) noted behav­
ioura l s im i la r i t ie s  between Ringed Teal

and the pocha rds  ( tr ibe Aythyin i], 

Johnsgard  (1960, 1965, 1978) noted 
s im i la r i t ie s  w ith  Aix. Both D e lacour and 
Johnsgard concluded that Ringed Teal 
shou ld  be p laced in the monotyp ie  
genus Callonetta  on the basis of its 
behaviour, but they did not agree on 
w h ich  species were its c losest re la ­

tives.
P re l im ina ry  observations of captive 

ind iv idua ls  suggested tha t the  pub ­
l ished descr ip t ions  of behaviour and 
voca l isa t ions  of Ringed Teal were  
incomplete. The main objective of th is 
study was to docum en t displays and 
breeding behav iour (especially voca l i­
sa t ions) to su p p le m e n t  previous 
accounts. Ringed Teal displays were 
also compared, whenever possible, to 
those of po ten t ia l  close relatives to 
begin to exam ine the behavioura l a f f in i­
ties of th is  species.

Methods

Captive Ringed Teal were observed 
at Cedar Creek N a tu ra l  H istory Area, 
Bethel, Minnesota, f rom  19 July to 2 
S ep tem ber 1983 and from  16 May to 14 

A ugust 1984. In 1983, three fu l l -w inged  
pairs, two fu l l -w inged  unpaired males, 
and one pinioned unpaired male Ringed 
Teal were housed in a f l igh t pen ( 5 x 1 8  

χ 3.6m) w ith  two nest boxes at a height 
of 2m (descr ibed  in B re w e r  1988). 
From 25 July to 8 August, 17 Speckled 
Teal Anas flav iros tris  flav irostris  were 
housed w ith  the Ringed Teal. Very few 
in te rsp e c i f ic  in te ra c t io n s  were  
observed. In 1984, five pairs of f u l l ­
w inged Ringed Teal were released into
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a Large f l igh t pen (55 χ 27.5 χ 3.6m) 
described in McKinney (1967). This pen 
contained six nest boxes spaced evenly 
around the pen at a height of about 2m 
(descr ibed in B re w e r  1988). A lso 

housed in th is  pen were e ight adult, 
and la te r ten young, C h i loe Wigeon A. 
s ib ita trix  and fou r  adult, and la te r  ten 

young, W h ite -ch e e ke d  P in ta i l  A. 
bahamensis bahamensis. Few in te rac ­
tions were  observed between these 
species and the Ringed Teal.

A du lt  Ringed Teal w ere  m arked with 
coloured plastic nasal saddles (males) 
o r discs (females) fo r  ind iv idual iden t i ­
fication. A to ta l  of f i fteen birds was 
observed, w ith  two pairs, one male and 
one fem ale observed in both years. The 
male was unpaired in 1983 and paired 
in 1984, and the fem ale was paired in 
both years, but to d if ferent males. A ll  
birds were at least one year old.

A l l  behav ioura l in te rac t ions  were 
noted on data shee ts  du r ing  135.5 
hours of scheduled observation, mostly 
during th re e -h o u r  w atches star t ing  jus t 
before sunr ise  when the birds were 
especially  active. Nests were checked 
every few days during the laying period 

and only a few t im es  dur ing  incubation 
when fem a les  were  off th e i r  nests. 
Casual observations were made sever­
al t im es  a w eek outside the breeding 
season (21 N ovem ber 1984 to 30 Apri l  
1985) on ten b irds (two pairs, fou r  
unpaired males, one unpaired female 
and one juvenile female) in an an im a l 
holding facil ity  located at the University 
of M inneso ta , St. Paul, M inneso ta . 
Captive Brazil ian Teal (pinioned) and

Maned Duck (pinioned) were observed 
casually at the W ild fow l & W etlands 
T rus t,  S l im b r id g e ,  England f ro m  5 
S e p te m b e r  to 12 S e p te m b e r  1985. 
Captive, p in ioned N o r th  A m e r ica n  
Wood Duck and M andarin  Aix ga lericu- 
lata were observed occasionally at the 
Como Park Zoo, St. Paul, Minnesota in 
May 1986.

Recordings of Ringed Teal, Brazil ian 
Teal, Maned Duck and North  Am erican  
Wood Duck were made w ith  a Sony 
TCM 5000-EV cassette tape recorder. 
Add it iona l record ings of Ringed Teal 
were made w ith  a U her R eport-L  tape 

recorder (tape speed of 9.5 cm/s) and a 
d i re c t io n a l  m ic rophone . Record ings  
were analysed w ith  Kay sound spec tro ­

graphs 6061 B and 7800.
An Elmo super 8 sound 10125-XL 

macro camera was used to f i lm  Ringed 
Teal behav iou r at a speed of 18 

fram es /s  and f i lm s  were analysed w ith  
a T im elapse Data A na lyser 3420 p ro jec­
tor. F i lm  f ra m e s  w ere  traced  to 

i l lus tra te  m a jo r  changes in movem ents  
during displays, inc lud ing some t ra n s i ­
t ions between m ovem ents  to indicate 
th e ir  fluidity.

Data were analysed using nonpara- 
m etr ic  s ta t is t ica l tes ts  due to smalL 
sam ple  sizes. D ifferences in male and 
fem ale behaviour w ere  analysed using 
the Wilcoxon m a tch e d -p a irs  s igned- 
ranks test, and associa tions between 
pos t-copu la to ry  displays and copu la ­
tion success were analysed using the 

M c N e m a r te s t  [Conover 1980).
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Results and Discussion

In th is  paper, d isplays (stereotyped 
behaviour patte rns tha t are specialised 
as s ignals; Moynihan 1955) are cap i­
tal ised, and presented in boldface type 
when they are described fo r  the f irs t 
t ime. Display te rm ino logy  is tha t of 

Johnsgard (1965) and McKinney (1965) 
unless o therw ise  noted. Most data on 
breeding activ it ies are from  1984. In 
both years, there was l im ited opp o r tu ­
nity to observe unpaired birds. Furthe r 
de ta i ls , a d d i t ion a l  s o n a g ra m s  and 
m easured  ca l l  ch a ra c te r is t ic s ,  and 
t rac ings  from  f i lm  are presented in 
B rew er (1988).

Display reperto ires  are shaped by 
phy logene t ic , eco log ica l  and soc ia l  
in fluences (McKinney 1975, 1992), and

a co m p a r is o n  of c lose ly - re la te d  

species can be usefu l to investigate 
these factors. The identi t ies of the 
Ringed Teal's c losest relatives are con­
troversial, but fou r  spcecies have been 
proposed: North  Am erican  Wood Duck, 
Mandarin, Maned Duck and Brazil ian 
Teal. A lthough  in fo rm ation  on display 
reperto ires is incomple te  fo r  several of 
these species, identif icat ion s im i la r i ­
t ies and d ifferences in com par ison to 
the Ringed Teal has been attem pted 
(Table 1). FI om olog ies are tentatively 
proposed only fo r  fem ale vocalisations, 
a lthough s igna ll ing  needs to be assoc i­

ated w ith  breeding in cavities in wooded 
w etlands, m a in tenance  of long - te rm  
pairbonds, and b iparen ta l  care may 
explain some display s im ila r i t ies .
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Table 1. Com parison of com m on Ringed Teal di 
A ll known Ringed Teal d isplays are lis ted in the 
play present but not s im ila r to Ringed Teal, - = d 
not available].

splays to those of proposed close re la tives .1
f irs t co lum . Y = d isplay s im ila r  to Ringed Teal, N = d is-
isplay not present, ? = unknow n o r uncerta in  (sonogram

Ringed
Teal

B razilian
Teal

N orth  
A m erican 

Wood Duck
Mandarin Maned

Duck

Total N um ber 
of d isplays: 

Y/Y? N/N? -/?

Male displays:

F ligh t ca ll Y? N Y? Y? 3 1 0

Long w h istle Y N N N 1 3 0

Short ca lls N N N N 0 4 0

P re-copula tory:

Head-bobbing Y Y 2 0 2

H ead-jerk ing - - - N? 0 1 3

P ost-copula tory: 

Long w h istle Y 1 0 3

A le rt-bes ide - N - N 0 2 2

Female displays:

Fligh t ca ll Y? Y Y N 3 1 0

Houii Y? Y Y Y 4 0 0

A la rm  ca ll Y Y Y Y 4 0 0

"In c itin g ":

R otary-head-

m ovem ents N N 0 2 2

Peep ca lls - - - - 0 0 4

Soft ca lls Y Y Y Y 4 0 0

Displays of both sexes:

P re -flig h t:

N eck-cran ing Y Y Y 3 0 1

Greeting N N N N 0 4 0

P ost-aggression N N N N 0 4 0

D istraction d isplay Y ? ? Y 2 0 2

Duckling displays:

C onten tm ent ca lls ? Y Y? ? 2 0 2

D istress ca lls ? Y Y? ? 2 0 2

'See text fo r sources of d isplay in fo rm ation .



102 Displays of Ringed Teal

Pairbond Maintenance

The obse rva t ions  may su p p o r t  
Johnsgard (1978) who suggested that 
th is  species has strong pairbonds that 
may be relatively long- las t ing , in gen­
eral, mates rem ained close to each 
o the r and tended to synchronize the ir  
activ it ies during the breeding season. 
The m a in te n a n ce  of the pa irbond 
th roughou t the b rood -rea r ing  period 
may be im p o r ta n t  to coord ina te  
p a re n ta l  e f fo r t  if b ip a re n ta l  care 
increases duck l ing  survival. Strong 
pa irbonds  th a t  las t th ro u g h o u t  the 
breeding season m us t also be im p o r ­
ta n t  in fa c i l i ta t in g  the coo rd ina t ion  
between mates during double brooding 
(Brewer 1989). In addition, two pairs 
observed a fte r the 1984 breeding sea­
son continued to re inforce th e ir  bonds.

Data f ro m  1981 -1987 on captive 
ind iv idua ls  show  th a t  one pa irbond 
lasted th rough fou r  breeding seasons, 
two through three breeding seasons, 
and two th rough  two breeding seasons. 
It is not known when during the year 
pairbonds f irs t fo rm ed, but they were 
present by A p r i l  at the latest. No ex tra ­
pa ir courtsh ip  was observed, and only 
one instance of m a te -sw itch ing  was 
documented. In 1984, three days before 
the mate of an incubating female died, 

a paired male began to accompany her. 
The pairbond between th is  male and 
his o r ig ina l  mate then weakened (pair 
spent less t im e  together) un ti l  she died 
nine days later, a f te r  becoming more 
m a le - l ike  in her p lum age  and less 
active due to disease (leucocytozoono- 
sis). The cond it ion  of the  deserted

fem ale and the availabil i ty  of a recently 

w idowed fem ale  probably had a strong 
in f luence on the male 's  decision to 
sw itch mates.

Ringed Teal pe rfo rm ed several spe­
c ia l ised pa ir  m a in te n a n ce  d isp lays 
th roughou t the  year, some of wh ich  are 
s im i la r  to displays given in the same 
contexts fo r  species in Table 1. For 
example, to synchron ise f l igh t take-o ff  
and d irection, paired indiv iduals usually 
perfo rm ed several bouts of Neck-cran­
ing (Johnsgard 1965), character ised  by 
s low  repeated extensions of the neck in 
the d irection of intended f l igh t (Figure 
1). The slow th rus t ing  of the head in 
N eck-c ran ing  was m ost s im i la r  to the 
N eck-c ran ing  and a im ing described fo r 
Maned Duck (K ingsford 1986), North  
Am erican  Wood Duck (Heinroth 1910; 
Bellrose & H o lm  1994), and Mandarin 
(Cramp & S im m ons  1977), in contrast 
to the rapid neck je rks  o r pointing of 
the head noted fo r  B raz i l ian  Teal 
(McKinney 1953; pers. obs.). Latera l 
Head Shakes, like those typical of Anas 
p re - f l igh t  d isp lays (Johnsgard 1965), 
rarely preceded fl ight, and only before a 
takeoff from  water.

Vocal and o the r sound s igna ls for 
m a in ta in in g  con tac t are espec ia l ly  
we ll-deve loped in Ringed Teal, possibly 
because of its use of heavily wooded, 

low v is ib i l i ty  areas and activ ity during 
c repuscu la r  periods (Navas 1977). In 
general, the fundam en ta l  frequencies 
of Ringed Teal ca l ls  are qu ite  low 
(below 1,500 hertz) as are those of 
North  A m er ican  Wood Duck (Bellrose 
& H o lm  1994), w h ich  may fac i l i ta te
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Figure 1. Male Ringed Teal pe rfo rm ing  p re -flig h t N eck-cran ing  before flying up to a nest box. N um bers 
indica te f ilm  fram es used fo r tra c ing  from  film  exposed at 18 fram es pe r second.
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sound  t ra n s m is s io n  th ro u g h  dense 

vegetation. In Ringed Teal, the w ings  of 
both sexes w h is t le  in f l igh t (Figure 2a; 
Dudley 1958; Johnsgard  1978), s ig ­
nall ing the location of an indiv idual to 
its mate in densely vegetated areas. 
Soft nasal Honks (Figure 2b) were 
given by fo u r  males during N e ck -c ra n ­

ing (n=13), p robab ly  enhanc ing  the 
synchron isation of takeoff by mates. 
Some Honks were given in very rapid 
succession so tha t they fo rm ed a con­
tinuous " p r r r r ” ; at o the r  t imes, s ingle 
Honks were drawn out so tha t they 
sounded more like "baaap" (Brewer 
1988).

W hen pa irs  becam e separa ted , 
male Ringed Teal gave Long Whistles 
(Figure 2c; represented as "wheee- 
ooo" by Johnsgard 1965), Honks, Meow 
Calls, and Short Whistles (Figure 2a), 
s ing ly  o r  in va r ious  co m b ina t ions .  
Extended bouts of Long Whistles were 
given by paired males during the f irs t 
few days of the mate 's  incubation pe r i­

od and, in three cases, during the f irs t 
few  days a f te r  a m ate  had died. 
U npa ired  m a les  a lso  gave Long 
Whistles, probably to advert ise the ir  

position. Long W his t les  began w ith  a 
head shake (Figure 3), then the call 
was given as the b i l l  was tossed ve r t i ­

cally upward and the ta i l  and w ings 

were raised to show the w h ite  patches 
near the tail. The Long W histle  of the 
male Ringed Teal is m ost s im i la r  in 
fo rm  to the pure tone w h is t le  of the 
m ale  B raz i l ian  Teal (Figure 4a), 
a lthough it is lower in frequency, and is 
not as wheezy as s im i la r  A x  (Cramp &
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Figure 2. Wing W h istles (short, repeated sounds 
in A] may help to  keep pa irs in contact. Male 
Ringed Teal give Honks (B), Long W histles (C), 
and S hort W h istles (prolonged sound in A) when 
separated from  th e ir  m ates and in o the r con­
texts.



Figure 3. Male Ringed Teal pe rfo rm ing  a Long W histle. N um bers indicate f ilm  fra m es used fo r trac ing  
from  film  exposed at 18 fram es pe r second. Dashed arrow s and ou tlines  indica te d irec tions of b ill m ove­
m ents. Long W histle ca ll w as given in fram es 7 th rough 29.

S im m ons  1977; Bellrose & H o lm  1994) 
and Maned Duck [Frith 1967) calls . The 
head toss, wh ich  is a consp icuous co m ­
ponent of the Ringed Teal Long Whistle, 
is s im i la r  to that accompanying the 
male Burp of the North  A m er ican  Wood 
Duck (Korschgen & Frederickson 1976; 
Be llrose  & H o lm  1994).

Meow Calls resem bled the “ m e o w ” 
of a dom est ic  cat, and w ere  given from  
an a le rt posture, w ith  the neck s l igh t ly  
extended and the bil l  open (Figure 5; 
described by Heinroth 1911). Short 

Whistles appeared to be modif ied Long 
Whistles, a lthough dur ing  the display, 
there  was no preceding head shake and 
the b i l l  toss was more rapid (Figure 6). 
The range of ca ll durat ion was 0.3-0.45

seconds fo r  Short W his t les  and 0.4-1.1 
seconds fo r  Long W his t les  (B rew er 
1988).

In general, sh o r te r  ca l ls  used in 
s im i la r  contexts are more whis t led  or 
wheezy and at h igher f requenc ies in 
Brazil ian Teal (Figure 4b), Mandarin 
(C ram p & S im m o n s  1977), N o r th  
A m er ican  Wood Duck (Bellrose & Holm 
1994), and Maned Duck (Marchant & 
Higgins 1990; pers. obs.).

FemaÎe Ringed Teal gave Houii calls 
(Figure 7a; represented as “ hou-eeee" 
by Johnsgard 1960) when th e ir  mates 
were out of s ight. The fem ale Houii call 

began w ith  a head shake, then the 
fem ale  raised her head upward and 
gave the ca l l  as she brought he r  head
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F igure  Λ. The loud w h is tle  of the m ale B razilian Teal (A) is m ost s im ila r to tha t of m ale Ringed Teal. 
However, sho rt ca lls  of B raz ilian Teal (B) are qu ite d iffe ren t from  ca lls  given in s im ila r contexts by male 
Ringed Teal.
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Figure 5. Male Ringed Teal pe rfo rm ing  a Meow Call. N um bers  indica te f ilm  fra m es used fo r tra c in g  from  
film  exposed at 18 fram es per second.

Figure 6. Male Ringed Teal pe rfo rm ing  a Short W histle . N um bers  indica te f ilm  fram es used fo r tra c ­
ing from  film  exposed at 18 fra m es  pe r second. Dashed lines indica te d irec tions o f b ill m ovem ents. 
S hort W histle  C all w as given in fra m es  3 th rough 15.
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fo rward  and pointed her bil l  downward 

(p ictured in Johnsgard  1965). The loud 
Houii of fem ale Ringed Teal, w ith  its 
com p lex  h a rm o n ics ,  appears  to be 
hom ologous  to the contact ca l ls  of 
fem ale  N orth  A m er ican  Wood Duck 
(Figure 8a; coquette call pictured in 
Bellrose & Holm  1994), Maned Duck 
(Figure 8b; Frith 1967; M archan t & 
Higgins 1990), and M andarin  (descr ip ­
tions by Heinroth 1911; Lorenz 1971; 
C ramp & S im m ons  1977; pers. obs.). In 
addition, the calls  of both Aix  species 
are given w ith  a head m ovem ent s im i ­
la r  to that of Ringed Teal. The loud 
quacks given by fem ale  Brazil ian Teal 
are quite d ifferent and m uch more like 
the ca l ls  of Anas species (Heinroth 
1911; Phil l ips 1923; Delacour & Mayr 
1945).

S om etim es  when m em bers  of a pair 
were separated, each m e m b e r  of the 
pa ir called a l te rna te ly  un ti l  the pa ir was 
reun ited. These ca l l  bouts inc luded 
from  two calls (one Long Whistle and 
one Houii Call) to a to ta l of nine calls 
( four Long W h is t le s  and five Houii 
Calls). Females in it iated 96 of 150 call 
bouts overall when mates became sep­
a ra ted  in the  pen, and in it ia ted  
s ig n i f ic a n t ly  m ore  ca l l  bouts  than 
m a les  (W ilcoxon's m a tched  pairs  
test=19, P<0.05). Males and fem ales did 

not always s tr ic t ly  a l te rna te  th e ir  calls 
during a call bout; som e t im es  one ind i­
v idua l called two o r three t im es  before 
the mate called back. This resulted in 
66 of 150 call bouts w ith  unequal n u m ­
bers of fem ale and male calls . Two of 
th ree fem ales in 1983 and two of five

fem ales in 1984 called more often than 

th e ir  mates in ca l l  bouts.
Several o the r  d isplays of Ringed 

Teal apparent ly  funct ioned in pairbond 
m aintenance. Preen-behind-the-wing 
(Johnsgard 1960), a typ ical pair m a in te ­
nance display, was perfo rm ed by one 
male, flash ing the w h ite  wing patch and 
s p e c u lu m  broads ide  to his feed ing 
mate when ano the r pa ir was nearby. 
When mates reunited a fte r a sepa ra ­
tion, they  s o m e t im e s  d irec ted  
Rotary-head-m ovem ents (Figure 9) 
towards each other. These rapid and 
repeated ch in - l i f t ing  movements, w ith  
a forward component, were accom pa­
nied by Peep Calls (Figure 7b; 
rep resen ted  as " te t - te t - t e t "  by 
Johnsgard 1965) in fem ales and s o m e ­
t im e s  by H onks in males. 
R o ta ry -head-m ovem en ts  given in th is 
s ituation appeared to have a bond-re in -  

forc ing funct ion, as they were given 
when no o the r  birds were nearby and 
were ne i the r  preceded nor fo l lowed by 
aggression to o the r birds. Male and 
fem a le  N orth  A m er ican  Wood Duck 
g ree t each o th e r  w ith  B i l l - je r k s  
(B e l lrose  & H o lm  1994), and male 
Mandarin  also perfo rm  B i l l - je rk s  on 
rejoining the fem ale  during incubation 
(Cramp & S im m ons  1977). Brazil ian 

Teal mates f l ic k  th e ir  bi l ls up and down, 

s im i la r  to B i l l - je rks , when near each 
o the r a f te r  a separation (pers. obs.). 
The head m ovem ents  of these three 
species d if fe r f rom  Rota ry -head-m ove- 
m en ts  of Ringed Teal in tha t they lack 
the forward head movement. Paired Maned 
Ducks perform a different greeting ritual
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Figure 7. Female Ringed Teal give Houii (A) and Peep Calls (B) in several contexts. Gee Calls (C - see 
over) are given du ring  ne s t-p rospecting  flig h ts  and Loud C alls (D - see over) are given as an a la rm  and 
to ca ll ducklings.
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F igure 8. Contact ca lls  of fem ale N orth  A m erican Wood Duck (Al and Maned Duck (B) are s im ila r to those 
of fem ale Ringed Teal. Inciting ca lls  of Maned Duck (C - see over] and B raz ilian  Teal (D - see over) are 
m ore s im ila r  to the Loud C alls th a t fem ale Ringed Teal give in d iffe ren t contexts.
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F igure 9. Male Ringed Teal greeting his m ate w ith  R ota ry-head-m ovem ents as he re jo ins her. N um bers 
indica te f ilm  fram es used fo r tra c ing  from  film  exposed at 18 fra m es per second.

that includes Drinking and Head-pumping 
when pairs reunite (Kingsford 1986).

Nest Prospecting

One of the f irs t events of the p re ­
laying period in 1984 w as the 

o ccu rrence  of ex tended f l ig h ts ,  in 
wh ich  the fem ale o r pa ir f lew  around 
the pen several t imes. In late April,  
paired fem ales were not jo ined by the ir  
mates on these f l ights, and they gave 
from  one to three Gee Calls (Figure 7c) 
ju s t  before o r  as they  a l igh ted . 
Females gave at least one Gee Call 
during a lm os t a l l  fem a le -on ly  f l igh ts  
(76 of 82 fl ights), and two fem ales gave 
tw o-th ree  calls  (during three of 18 and 

16 of 35 fl ights). Some of the f l igh ts  
were fo l lowed by visits to nest boxes 
w ith in  one m inu te  of the end of the

fl igh t (mean=32%±12; n=3 fem ales and 
79 fl ights). Because Gee Calls were 
usually given as the  fem ale was a l ig h t ­
ing, they probably funct ioned in contact 
between mates, ra th e r  than to a t t rac t 
the attention of predators, as has been 
suggested fo r  Pers is tent Quacking in 
Anas species (McKinney et al. 1990). 
During fem a le -on ly  f l ights, the male 
watched the fem ale  and often gave a 
series of Honks, w h ich  increased in vo l­
ume when the fem a le  was fa r thes t 
away from  him. It is possible that 
fem a le -on ly  f l igh ts  early in the breed­
ing season may have reflected a lack of 
male motivation, because males con­
s is te n t ly  accom pan ied  fem a le s  on 
f l igh ts  soon a fte r fem a les  began to 

inspect nest boxes.
Beginning in early May in 1984, both 

mates regu lar ly  made extended pair
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f l igh ts  together. The n u m b e r of pair 

f l igh ts  decreased as soon as the female 
began laying. One pa ir  nested a second 
time, and pa ir f l igh ts  were seen again 
jus t  before and during the f irs t few days 
of laying. Females gave Gee Calls d u r ­
ing 151 of 266 pa ir f l ights, and males 
gave Short W his t les  during 39 of these 
f l ights. Many pa ir f l igh ts  were not 
accompanied by ca l ls  (108 of 266) and 
in general, fem ales called m uch more 
frequently  than males during f l ights. 
Most pair f l igh ts  were fo l lowed by visits 
to nest boxes by e i the r  o r both ind iv idu­
als w ith in  one m inu te  a fte r  the f l ight 
(mean=82%±15 of f l igh ts ; n=4 pairs and 
266 fl ights). Both m em bers  of two 
pairs usually visited nest boxes toge th ­
e r (23 of 30 vis its), but two o th e r  
fem ales most frequently  visited nest 
boxes alone a fte r th e ir  mates accom ­
panied them  on f l igh ts  (31 of 53 visits). 
A fte r  three f l ights, when mates did not 
land near each other, they gave a l te r ­
nating ca l ls  (Long W histle  and Houii) 
un t i l  the pairs were reunited.

Pair nest search f l igh ts  have been 
described fo r  North  Am erican  Wood 
Duck (Heinroth 1910; Bellrose & Holm 
1994), Mandarin  (Heinroth 1911; Cramp 
& S im m ons  1977) and Maned Duck 
(Kingsford 1986; M archant & Higgins 
1990). Females and som e t im es  males 
of these species give short  ca l ls  during 

nest search f l ights, near a nest site, or 
as the pair leaves, but no loud male 
calls  have been noted in f l igh t o r as the 
pair lands a fte r  the f l ight, unless the 
pair has become separated. Both male 
and fem ale Ringed Teal gave loud calls

during some nest prospecting f l ights, 
especially  ju s t  before o r as they were 
a l ighting. This suggests tha t the calls 
given during nest search f l igh ts  fu n c ­
tion in m a in ta in in g  con tac t in the 
wooded habitats of Ringed Teal, and 
may be related to the presence of a 
strong, lo n g - te rm  pairbond (lacking in 
Aix, wh ich  also inhabit wooded hab i­
tats).

The calls given in f l igh t by female 
Ringed Teal (Gee Calls) resem ble  the 
ca l ls  that N orth  Am erican  Wood Duck 
fem a le s  give before a l ig h t in g  (high 
in tensity  hauk call;  Be llrose & Holm 
1994) and tha t fem ale Mandar ins give 
in f l igh t ('ack' calls; Cramp & S im m ons  
1977). Female Maned Duck are said to 
give repeated c lu c k s  du r ing  nes t-  
searching (Marchant & Higgins 1990). 
Ph il l ips (1923) describes a g ru n t- l ike  
guack fo r  s ta r t led  fem ale Brazil ian Teal 
in f l ight. The Short W histles that male 
Ringed Teal gave during nest sea rch ­
ing, a l though loud calls, may be s im i la r  
to the male Maned Duck call given in 
fl igh t (Frith 1967), the brief whist led 
“w r i ic k "  o r "h w ic k ” ca l l  given in f l ight 
by the  m a le  M anda r in  [C ram p & 
S im m ons  1977), and the whistÎe  given 
during f l igh t by male Brazil ian Teal 
(Phil l ips 1923). Short Whistles are less 
harm on ica l ly  complex than the nest 

sea rch ing  c a l l  of the  m ale  N orth  
Am erican  Wood Duck [Be l lrose & Holm 
1994).

Nest box inspections occurred when 
both males and fem ales flew  directly, 
f rom  the ground o r w a te r  below, up to 
the  top o r f ro n t  ledge of the  box.
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Usually a pair w ent toge the r  to a nest 
box, then the male rem ained a le rt on 
top of the box wh ile  the fem ale went 
inside. When a male w ent to a nest box 
alone (n = 100 visits], he frequently  gave 

Honks from  the top of the box un ti l  his 

mate jo ined h im there (n=43 call bouts 
by six males). Males also gave Meow 
Calls (n=5 by th ree males) and Short 
W histles (n=4 by fou r  males) from  the 
top of a nest box when the fem ale was 
in s ight but not on or in the nest box. 
Overall, males gave at least one type of 
ca l l  during 47% of vis its to nest boxes 
when th e i r  mates did not accompany 
them  (n=6 males).

Four male Ringed Teal were record ­
ed en te r ing  unoccup ied  nest boxes 
(n=9, 17, 4, 11) fo r  very br ie f periods. 
Males w en t into nest boxes when the ir  
mates were nearby, im m ed ia te ly  a f te r 
the mate or ano the r fem ale had left the 
box, o r when a box was occupied by a 
female. Two m a le s  e n te re d  nes t  
boxes o c c u p ie d  by t h e i r  m a te s  (n = 1 
a nd  f o u r  v is i t s ) ,  w i t h  one  v i s i t  
o c c u r r i n g  d u r in g  a r e - n e s t i n g  

a t t e m p t .  A l l  f o u r  m a le s  e n te re d  
nes t  boxes o c c u p ie d  by a fe m a le  
o th e r  th a n  t h e i r  m a te  ( to ta l  17 v i s ­
i ts), and tw o  m a le s  e n te re d  nes t 
boxes w h e n  a fe m a le  w a s  in c u b a t ­
ing (n=5 and th re e  v is i t s  to tw o  
fe m a le s ) .  M a le s  th a t  v is i te d  i n c u ­
b a t in g  fe m a le s  n e ve r  s p e n t  m o re  
th a n  a fe w  m in u te s  in th e  nes t  box 
at any  s ta g e  b e fo re  b ro o d s  h a tc h e d ,  
so th e  s u g g e s t io n  m a d e  by 

J o h n s g a rd  (1978) th a t  m a le s  s h a re  
in in c u b a t io n  c a n n o t  be s u p p o r te d .

E ig h t  a d d i t i o n a l  b r ie f  v i s i t s  by 
m a le s  w e re  no t  a s s o c ia te d  w i t h  
fe m a le  n e s t  box v is i t s  o r  o c c u p a ­
tion.

Copulatory Behaviour

Pair copu lat ions (n=55) were record ­
ed during the pre- lay ing and laying 
periods. They took  place away from  

o the r birds and usual ly  when o ther 
pairs were feeding o r  loafing. A copu la ­
tion was judged to be successfu l if the 
male curled his ta i l  around the fe m a le ’s 
ta i l  and th rus ted  as though in t ro m is ­
sion w as o ccu r r in g .  Success was 
“ u n kn o w n "  w hen  no th ru s t  was 

observed, and copu lat ions were judged 
"unsuccess fu l ’’ when the male m o u n t­
ed but there  was no ta i l  bend nor 
th rus t .  Pairs separa ted  im m ed ia te ly  
a fte r 18 successfu l copulat ions (n=35), 
but a f te r 17 success fu l  copulat ions, the 
pa ir remained coupled end-to -end  fo r 

1-10 seconds, p re su m a b ly  w ith  the 
male pha l lus  s t i l l  inside the female 
cloaca (n=3 pairs).

Males a ttem pted  to in it iate copu la ­
t ions by Head-bobbing (n=46 display 
bouts fo r  seven males) and H ead- je rk -  
ing (n=20 d isp lay  bouts  fo r  th ree  
males). Head-bobbing (described as 
"d ipp ing  m ovem en ts  of the bil l"  by 
Johnsgard 1960) consisted of s low and 
repeated extensions of the head and 
bill  s tra igh t out f rom  the fron t of the 
body, o r pointed s l igh t ly  downward. 

Head-bobbing was s im i la r  to the slow 

H e a d -p u m p s  descr ibed  fo r  Maned 
Duck (Frith 1967; K ingsford 1986) and 
Mandarin  (B ruggers  & Jackson 1981).
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Some Ringed Teal m a les  also p e r ­
fo rm e d  exaggera ted  p re -d iv ing  
m o vem en ts  th a t  have been te rm ed  
Head-jerk ing, wh ile  approaching th e ir  
mate or sw im m ing  around her before 
a ttem pt ing  a copulat ion. Head-jerking 
was s im i la r  to the pre-div ing move­
m ents  described fo r  o the r w a te r fow l 
(M cKinney 1965), in w h ich  the bird 
sw im s  forward  w ith  exaggerated rapid 
head je rks  (forward and backward h o r ­
izontal movements) and the tips of the 
p r im ar ies  are cocked up. This display 
w as never fo l low ed  by diving, and 
appeared to be a p re -copu la to ry  d is ­
play. Pre-diving m ovem ents  have been 
noted fo r some Anatin i before copu la ­
t ion  (eg A fr ican  B la ck  Duck Anas 
sparsa-, McKinney et al. 1978), but these 
m ovem ents  were fo l lowed by diving or 
c ra sh -d iv in g  before copu la t ion . 
K ingsford (1986) once saw crash-d iv ing 
in male Maned Duck during the m iddle 
of a p re -copu la to ry  d isplay but a copu­
lation did not fo l low; th is  is the only 
descrip tion of m ovem ents  s im i la r  to 
the  Ringed Teal H e a d - je rk in g  
desc r ibed  fo r  the  spec ies reviewed 
here. No male p re -copu la to ry  Head- 
pum p ing , the typ ica l  p re -co p u la to ry  
display of Anatin i, was observed, and 
males did not dip the b i l l  in the w a te r  as 
described fo r  N orth  Am erican  Wood 
D uck (K orschgen  & F rede r ickson  
1976), Brazil ian Teal (Johnsgard 1965), 
and also Maned Duck (Kingsford 1986).

Males in it ia ted m ost copu lat ions (53 
of 60; W i lcoxon ’s m a tched  pa irs  
test=21, P<0.01), but fem ales init ia ted 
seven copu la t ions  by assum ing  the

prone position and holding it fo r  sever­
al seconds before th e ir  mate gave any 
pre -copu la to ry  displays. However, only 
the three sequences in it ia ted by a ren­
est ing fe m a le  led to su cce ss fu l  
copulat ions. The prone posture was not 

m a in ta ined  fo r  extended periods as 
occurs in Aix (Lorenz 1971; Korschgen 
& F rede r ickson  1976). Female 
Brazil ian Teal pe r fo rm  H ead-pum ping 
(Johnsgard 1960) and fem ale Maned 
Duck som e t im e s  pe rfo rm  H ead-d ip ­
ping (M archant & Higgins 1990) before 
copulat ions.

Two fem a les  did not adopt a prone 
posture before a to ta l  of nine copu la ­
t ions. Seven of these  copu la t ions  
proceeded w ithou t  any obvious female 
resistance, but two cases appeared to 
be examples of forced pair copulat ions. 

In one case, a male a ttem pted  to m ount 
his mate as he pecked at her back and 
the back of he r  head, and she pecked at 
her mate. The second case appeared 
to be associated w ith  a second nesting 
a t tem p t by a pa ir  w ith  11 -day-o ld  d u ck ­
lings. On 8 August 1984·, the male 
approached his mate then proceeded to 
m oun t and copulate w ith  her a lthough 
she did not adopt the prone posture and 

th reatened the  male as he mounted 
her. This copulat ion was successfu l 
and the pa ir rem ained attached fo r 
about three seconds a fte r the male 
th ru s t  was seen. No male pos t-copu la ­
to ry  displays were  given. On 10 August, 
the same pa ir  was nes t-p rospecting  
and the fem ale  was briefly in a nest box. 
On 11 August, a successfu l pair copu la ­
tion was observed. One o the r pair
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began renesting before th e i r  brood had 
fledged, and c o p u la t io n s  w ere  f i rs t  
noted on 3 A ugust 1984 (Brewer 1989).

The m a jo r i ty  of copu la t ions  
observed to com ple tion  were success­

fu l  (39 of 55; n=6 males), and a male 
pos t-copu la to ry  d isplay was given a fte r 
a l l  but two s u cce ss fu l  copu la t ions . 
There w as a s ign i f ican t  assoc ia t ion  
between pos t-copu la to ry  displays and 
copulat ion success (c2,=9.94, P<0.005). 
An Alert-beside posture, w ith  the neck 
stre tched upward and head held high 
w ith  the b i l l  horizontal, was the m ost 
nu m e ro us  and m os t co m m o n  male 
pos t-copu la to ry  display (n=35 displays 

fo r  seven males), and was perfomed 
a fte r 20 successfu l and 15 unsuccess­
fu l  copulat ions. The presence of the 
A le r t-bes ide  posture was not cons is­
ten t ly  associated w ith  the success of 
the copulat ion (c2i=0.47, n.s.). No con­
s is te n t  o r ie n ta t io n  of A le r t -b e s id e  
toward the fem ale was noted.

As described by Johnsgard  (1965), a 
single Long Whistle was also given by 
males broadside to th e i r  mates as a 
pos t-copu la to ry  display (n=17 displays 
fo r  5 males). Long W his t les  were given 
only a f te r  successfu l copulat ions, and 
the re  w as a s ig n i f ic a n t  assoc ia t ion  
between the  tw o  (c21=22, PcO.001). 
Facing the fem ale in a m ot ion less  pos­
tu re  w ith  the ta i l  l if ted, described by 
Johnsgard (1960), and male post-copu- 
la tory bathing were each noted once in 
th is  study.

Specif ic  display postures accom pa­
nied by a loud call are com m on in 
A na t in i  p o s t - c o p u la to ry  d isp lays

(McKinney 1975; Johnsgard  1978), but 
postures (eg Brid l ing) tha t accompany 
the ca l l  were absent in Ringed Teal. 
Male North  A m er ican  Wood Duck face 
the mate a fte r copulat ion, but sw im  
away from  the fem ale before doing so 

(Korschgen & Frederickson 1976), and 
male Maned Duck have been noted to 
sw im  around and away from  the female 
w ith  the  ta i l  ra ised (p ic tu red  in 
Johnsgard 1965). Male Brazil ian Teal 
give a w h is t l ing  ca l l  f rom  a posture 
s im i la r  to tha t adopted by B lue-w inged 
Ducks (M cK inney 1970). Male 
M andar ins (B ruggers  & Jackson 1981), 
North  Am erican  Wood Ducks (Bellrose 
& Holm 1994), and male Maned Ducks 
(K ingsford 1986) also perfo rm  Turn - 
b a ck -o f -h e a d  as a p o s t -c o p u la to ry  
display. Thus, the pos t-copu la to ry  d is ­
plays of Ringed Teal d i f fe r in some ways 
from  those of a l l  fo u r  species in Table 
1 .

Nine a ttem p ted  forced e x tra -p a ir  
copu lat ions (FEPCs), s im i la r  to those 
reported fo r  o th e r  duck species by 

McKinney et al. (1983), were observed 
du r ing  the  1984 b reed ing  season. 
Forced ex tra -pa ir  copu la t ions have not 
been described previously fo r  Ringed 
Teal. FEPC a t tem p ts  were made by 
fo u r  d i f fe ren t paired m a les  on two 
paired females, when the male 's own 
mate was laying (n=8) o r before his 
mate had started to lay (n=1). A l l  nine 
FEPCs were directed at laying females. 
None of the FEPC a t tem p ts  appeared 

to be successfu l and no pos t-copu la to ­
ry displays were observed. In three  of 
the nine a ttem pts , one or two males
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were near the fem ale in addition to her 

mate and the male a ttem pt ing  FEPC; in 
one instance, two m a les  a t tem p ted  
FEPC in quick succession. A l l  FEPC 
a t te m p ts  w ere  s im i la r :  the male 
rushed at the female, mounted her 
wh ile  grasping the back of her neck 
(she was not in the prone position), and 
a ttem pted in trom iss ion .

Females always responded by trying 
to sw im  away, but never f lew  or dived 
when approached. During one FEPC 
a ttem pt, the fem ale gave a Houii call, 
he r  m ate  answ ered  w ith  a Long 
Whistle, and then he flew  over and 
defended her. In every case, the male 
de fended his m a te  by th rea ten ing ,  
chasing, pecking at, and lunging at the 
male a ttem pt ing  the FEPC, effectively 
knocking him off the female and driving 
h im away. Males also th reatened and 
drove off o the r males that were nearby 
when an FEPC a t tem p t was made on 
the mate. One male a ttem pted FEPC 
while  his fem ale w as in a nest box; in 
the o the r instances, males left the ir  
m a tes  to a t te m p t  FEPC, and th e i r  
mates fo l lowed but then rem ained at 
some distance from  the FEPC attempt. 
Forced e x t ra -p a i r  copu la t ions , 
a l though in frequent and unsuccessfu l 
in th is study, may be a viable secondary 
male reproductive stra tegy (McKinney 
et at. 1983) in the w ild . The strong mate 
defence tha t is associa ted w ith  the 
strong pairbonds of th is  species may be 
im po rtan t during forced ex tra -pa ir  cop­
ulation a ttem p ts  fo r  protecting male 
paternity, reducing fem ale  injury, and 
m in im is ing  the fem ale 's  t im e  and e n e r­

gy losses during a physically s tress fu l  
period, as suggested by McKinney & 
Evarts (1998).

Laying Behaviour

Dates of f i rs t  egg-lay ing fo r  1984 

were 24, 26 May and 1, 20 June (only 
one egg was laid during the study pe r i­
od in 1983). Because fem ales laid eggs 
in more than one box and spent short 
periods of t im e  in nest boxes on the 
days when eggs were laid, there was an 
uncerta in ty  about laying schedules of 

ind iv idua l fe m a le s  in re la t ion  to 
observed copulat ions. The earl iest pair 
copu la t ions  w e re  observed 20 days 
p r io r  to the f i rs t  laying date; m ost were 
observed a few days before the f irs t 
date of laying. Pair copu la t ions con t in ­
ued un ti l  at least one week a fte r the 

last date of egg laying fo r  one female 
tha t never incubated a c lu tch; fo r  incu ­
bating fem ales (n=3 fem ales and four 

nesting a ttempts), the last copulat ions 
were observed two days before the 
star t of incubation.

Most visits to nest boxes during the 
prospecting phase occurred in the early 
m orn ing  and in several cases, nest box 
checks showed tha t eggs were laid in 
the early m orn ing . Males accompanied 
th e ir  mates to the nest box, then e i ther 

remained perched on the box, f lew  to a 
nearby perch, or f lew  to the pond and 
began feeding. Females spent up to 78 
m inu tes  in a nest box during laying v is ­
its. Males gave repeated Long Whistle, 
Meow Calls, o r H onks w h i le  th e i r  
mates were in the nest box. S im i la r  to 
o the r species in Table 1, ind iv idual nest
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boxes were not treated consistently  as 
defendable resources by males (Brown 
1964), and th is  may fac i l i ta te  parasitic  
laying by females. Females visited, and 
laid eggs in, more than one box during 

the laying period. In five cases, more 

than one female layed in the same box 
on one day. Three eggs were laid in one 
fem ale 's  nest box a fte r  incubation had 
started, as indicated by the  hatch dates 
of the duck l ings . It is not known 
w h e th e r  Ringed Teal lay in more than 
one nest in the wild, but the use of the 
co m m una l  nests of Monk Parakeets 
Myiopsitta monachus  and nest cavit ies 
of o the r parro t and parakeet species 
fo r  breeding (Phill ips 1923; Navas 1977) 

could fac il ita te th is  behaviour.
One fem a le  in it ia ted  a second 

breeding a t tem p t in the sam e season, 
the f irs t egg being laid 34 days a fte r her 
f i rs t  brood hatched (Brewer 1989). Two 
ea r l ie r  cases of doub le-brood ing  were 
recorded in 1981, second c lu tch e s  
being s tarted when f i rs t  broods were 
three to fou r  weeks old (Jeff Burns, 
pers. comm.).

Incubation and Nest Exodus

When fem ales reamained in nest 
boxes fo r extended periods and did not 
add to th e ir  c lutches, th is  s ignalled the 
s ta r t  of incubation. For two females, 
incubation lasted fo r  26 and 27 days, 
incubating 12 and 15 eggs respectively. 
A fem ale that nested tw ice in one sea­
son incubated c lu tches of eight and 

seven eggs fo r  25 days each. The 
unusually  large c lu tches of 12 and 15 
resulted from  several fem a les  laying in

a nest. C lutches fo r  pairs breeding in 
isolated pens were incubated fo r 24, 25, 
and 25 days w ith  six, seven, and eight 
eggs in each c lu tch respectively. Nests 
were lined w ith  several inches of wh ite  

to l ight gray down, the f irs t down being 
added several days before incubation 
began.

Incubating fem a les  took recesses in 
very early o r m id -m o rn in g  and in late 
afternoon, and were escorted by the ir  
mates while  they fed intensively. When 
a female left the nest box, she jo ined 
her mate im m ed ia te ly  and often both 
birds greeted each o the r w ith  Rotary- 
head-m ovem ents . During incubation, 
the male mate preened, slept, o r fed 
near o r on the nest box, unless avoiding 
an approaching indiv idual o r pair.

In a l l  fou r  broods, eggs were pipped 

fo r about 24 hours  and the duck l ings  
remained in the nest box fo r  a s im i la r  
leng th  of t im e , los ing  th e i r  down 
sheaths and drying off wh ile  the female 
brooded them . Two b roods were  
observed leaving the nest box in m id- 
to - la te  m orn ing  when in each case the 
female called to he r  brood from  below 
the nest box w ith  Loud Calls (Figure 
7d). The male also stood below the box, 
close to the female, and a fte r  a l l  of the 
duck l ings  emerged, the pair and brood 
moved toge the r into the water. Furthe r 
details are presented in Brew er (1989).

Aggressive Interactions

Generally, paired birds of both sexes 

showed l it t le  to lerance toward nearby 
conspecif ic  males, fem ales or pairs, 
and threaten ing, chasing, and pecking
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w ere c o m m o n  ac t iv i t ies  am ong the 

captives. Males defended th e ir  mates 
very closely th roughou t the pre-laying 
and laying periods, and when fem ales 
were feeding during incubation recess­
es. In one instance, during the takeover 

of a new mate, the fem ale w ith  the 
weaken ing  pa irbond th rea tened  and 
chased the new fem ale  away from  the 
male, suggesting tha t she was de fend­
ing the o r ig ina l  pairbond.

R o ta ry -h e a d -m o v e m e n ts  w ere  
given by pairs as a th rea t to o the r birds 
and th is  display was som et im es  fo l ­
lowed by chas ing  (n=4 fo r  th ree  
females; n=9 fo r  fo u r  males], o r by 
th rea ten ing  w ith  the b i l l  open and the 
head low (Open-bill Threat) (n=1 fo r 
females; n=2 fo r tw o  males), as in o ther 
w a te r fo w l  (eg C ram p  & S im m o n s  

1977). Males also re tu rned to th e ir  
m ates  and p e r fo rm e d  R o ta ry -head- 
m o ve m e n ts  a f te r  th re a te n in g  o r 

chas ing  o th e r  b irds  (n=11 fo r  fo u r  
males). Bouts of R o ta ry -head-m ove­
m e n ts  given by Ringed Teal a f te r  
aggressive encoun te rs  were s im i la r  to 
"p a ir  p a la ve rs ” of N o r th  A m e r ica n  
Wood Duck (Heinroth 1910; Bellrose & 
Holm 1994) and Brazil ian Teal (pers, 

obs.), in wh ich  both m e m b e rs  of a pair 
lif t th e ir  heads up and down and give 
rapid ca l ls  during o r  a f te r  an agg res ­
sive encounter. D uck lings  as young as 
17 days old also gave Open-b il l  Threats 
in response to the close proxim ity  of 
o th e r  ducks  o r  h um ans .  P reen- 
beh ind - the -w ing  w as not noted as a 
th rea t d isplay toward o the r males as 
reported by Johnsgard  (1960).

In s i tu a t io n s  w h e re  r i tu a l ise d  
Inciting displays occur in o the r  ducks 

(eg C ramp & S im m ons  1977), fem ales 
directed R o ta ry -head-m ovem en ts  w ith  
Peep Calls tow ards  the mate when 
o ther indiv iduals or pairs were in close 
proximity. A lthough  th is  d isplay was 
not com m on (n=17), it was som et im es  
fo l lowed by O pen-b i l l  Threats  (n=6), 
chase (n=1), o r  s w im - o f f  (n=1), o r 
aggression by the male only (n=6) or 
pa ir (n=2). The soft, peeping ca l ls  given 
by Ringed Teal and the rotary move­

m ents  of the head d i f fe r from  displays 
given in s im i la r  s i tua t ions  by o the r 
species in Table 1. Loud ca l ls  are given 
during incit ing displays in the North  
Am erican  Wood Duck (Bellrose & Holm 
1994), Mandar in  (Cramp & S im m ons  
1977), Maned Duck (Figure 8c), and 
Brazil ian Teal (Figure 8d). These calls 
resem ble the Loud Calls that female 
Ringed Teal gave in th reaten ing  s i tu a ­

t ions and when call ing duckl ings, but 
do not resem ble  the Soft Calls (Peep 
Calls) given by Ringed Teal fem ales 
during pa ir ma in tenance displays. The 
Peep Calls of fem ale Ringed Teal are 
s im i la r  to the Soft Calls given by the 
o ther species when feeding and when 

accompanying duck l ings. The head 
movem ents  tha t accompany Inciting in 
Maned Duck and Brazilian Teal are like 

those of many Anas females rather than 
Ringed Teal, and the more vert ical head 
movem ents  (B i l l - je rks) given by Aix 
females lack the forward, c ircular motion 
of Ringed Teal Rotary-head-movements.

During the laying period, pairs v is i t ­
ed a variety of boxes and when more
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than one pa ir was at a nest box, th reats  
and pecks  w ere  given by aLL b irds 
a ttem pt ing  to occupy any part of the 
nest box. Males sw a m -o f f  (followed as 
if chasing) o the r males o r pairs near 

the nest box where  th e i r  mates were 

located at the t ime. Females inspec t­
ing, laying, o r incubating inside nest 
boxes v igorously drove out both male 

and fem ale in truders . Once a female 
was incubating, her  mate spent m ost of 
his t im e  on o r near the m a te ’s box, but 
no longe r  a t tem p ted  to drive away 
in truders . Instead, m a les  f lew  away 
f rom  the nest boxes when approached, 
som e t im es  giving an O pen-b i l l  Threat 
before doing so.

Alarm  Calls

Males gave Long Whistles, Honks, 
and Meow Calls, and fem a les  gave 
Houii Calls and Loud Calls  in response 
to a d is turbance such as approaching 
aeria l predators o r hum ans. These 
ca l ls  were given from  elevated perches, 
or as birds swam  away from  the shore 
o r  flew. S im i la r  ca l ls  are used in a la rm  
s i tu a t io n s  by both sexes of o th e r  
species in Table 1.

Family Activities

B iparenta l care and s trong fam ily  
cohesion were charac te r is t ic  of Ringed 
Teal broods (Brewer 1989). Usually the 
fem ale  led the brood, giving soft Peep 

C a lls  a lm o s t  cons tan t ly ,  espec ia l ly  
when there was a d is turbance. Loud 
Calls and Houii Calls were  given by the 
fem a le  when the  duck l ings  became

separated from  her by more than about 
one m e tre . D u ck l in g s  gave 
Contentment Calls (Kear 1968) as they 
fed, swam, o r rested near e ithe r  parent 
and Distress Calls (Kear 1968) when 

they became separated from  both pa r­

ents. Female parents responded to 
duck l ing  Distress Calls by both going to 
the duck l ing  and giving Houii Calls 
(n=2); male parents responded by going 
to the duck l ing and occasionally  giving 
Long Whistles (n=2). Duck lings gave 
R ota ry -head-m ovem en ts  when reun it­
ed w ith  each o the r  o r w ith  e ithe r  o r 
both of th e ir  parents  (n=20).

Both parents defended the d u ck ­
lings against conspecif ics and o ther 
ducks  by th re a te n in g ,  chas ing  and 
peck ing  (B re w e r  1988, 1989). A f te r  
defence by e i the r  parent, duck l ings  (or 

whole  fam ily  groups) som e t im es  gave 
R o ta ry -head-m ovem en ts  when d u c k ­
lings re turned to the parent (n=11). In 
response to po ten t ia l danger, such as a 
large bird flying low over the pen, du ck ­
l ings dived or hid in cover. Ducklings 
feigned death when handled by a pe r­
son, re lax ing  t h e i r  m u s c le s  and 
a llow ing them se lves to be m anipu la ted 
m uch like the behaviour described for 

adu l t  fem a le  ducks  taken  by foxes 
(Sargeant & Eberhard 1975).

Male parents responded w ith  loud 
Honks, fem ales gave Loud Calls, and 
both parents gave Open-b il l  Threats 
w ith  repeated Hisses when a fam ily  
was approached closely by a person. 

Hisses were given w ith  an Open-b il l  
Threat posture, w ith  the ta i l  feathers 
fanned and w ings  s l igh t ly  lowered off
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the  back, expos ing  the  w h ite  w ing  
patches (pictured in Brew er 1988). One 
fem ale frequently  gave hoarse, grat ing 
croaks in bouts w ith  Hisses and Open- 
b i l l  Threats when she and her brood 
were approached closely in a sm a l l  
pen. Both parents also perfo rm ed typ ­
ical Distraction Displays in response to 
a person near the brood (n=2 pairs). In 
th is  display, parents m im icked  a bird 
w ith  broken w ings by f lapping the ir  
w ings  ha lf-open as they moved to g e th ­
e r along the ground, away from  the 
duck l ings  and the person (pictured in 
B rew er 1989).

B iparenta l care has been described 
fo r  Maned Duck (Kingsford 1986, 1990) 
and noted fo r Brazil ian Teal (Phill ips 
1923). Both Maned Duck and Brazil ian 
Teal parents also perfo rm  D istraction 
Displays like those described here fo r 
Ringed Teal, but greeting displays or 
goose- l ike  T r ium ph Ceremonies asso­
ciated w ith  brood defence have not 
been descr ibed  fo r  e i th e r  of these 
species. Family cohesion in Ringed Teal 
appeared to be strong, w ith  Rotary- 
head -m ovem en ts  probably im po r tan t  
in m a in ta in ing  fam ily  bonds. Duckling 
displays have not been described fo r 
the species in Table 1, except fo r  du ck ­

ling voca l isat ions of North  A m erican 
Wood Duck (Gott lieb 1974; Bellrose & 
Holm  1994) and reference to the s im i ­

la r i ty  be tween the  two Aix  spec ies 
(Cramp & S im m ons  1977). The fo rm s  
of D is tress  and C o n te n tm e n t  Ca lls  
from  sonagram s are very s im i la r  fo r 
Ringed Teal and N orth  Am erican  Wood 
Duck duckl ings, and more in fo rm ation

on duck l ings  of o the r species wou ld  be 

useful.

Sum m ary

There are som e s im i la r i t ie s ,  but 
many d ifferences, in the displays of 
these species compared to Ringed Teal, 
and it is d if f icu l t  to identify homologies. 
Female Ringed Teal ca l ls  were s im i la r  
to those of a lm os t  a l l  proposed close 
relatives, except fo r  ca lls  given during 
Inciting, ind icating that these displays 

may be ho m o lo g o u s  (Table 1). 
A lthough Ringed Teal male f l igh t calls 
appeared to be s im i la r  to those of three 
of the four species, few s im ila r i t ies  
were present fo r  any o the r Ringed Teal 
m ale  d isplays. Greeting and pos t­
aggression displays were present in al l  
species compared, but a l l  were d i f fe r ­
ent f rom  those of Ringed Teal (Table 1). 
A n u m b e r of uncerta in t ies  remain due 
to a lack of detailed display in fo rm a ­

tion, inc lud ing  sonagram s. Furthe r 
w o rk  on th is  in te res t ing  group  of 
species, and m ore  in fo rm ation  on the 
use of displays by w ild  Ringed Teal w i l l  
be needed to com p lem en t new phylo­
genetic data if we are to de te rm ine  the 
true  aff in it ies of th is  unique species.
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