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Clutches, broods, and brood care behaviour in Chestnut Teal

In troduction

D esp ite  the im plications of annual p ro d 
uctiv ity  fo r th e  m anagem en t o f harvested  
species o f  A ustra lian  w aterfow l, this aspect 
o f rep ro d u c tiv e  ecology has rarely  been 
s tud ied . S im ilarly , de tails o f b rood  m orta l
ity  and  survival, w hich are  also requisite 
in fo rm ation  in unders tand ing  aspects of 
rec ru itm en t, a re  lacking (e .g . C ow ardin 
and  Jo h n so n  1979; T a len t et al. 1983). 
R iggert (1977) p rov ided  som e inform ation 
on b ro o d  and  duckling survival in the 
A u stra lian  Shelduck Tadorna tadornoides 
and  M cF adden  (1983), w ork ing  in New 
Z e a la n d , re p o r te d  on d a ta  ob ta in ed  from  
nest boxes used  by G rey  T eal A nas gibber- 
ifrons. T hough  N orm an  (1982) presen ted  
som e in fo rm ation  on clutch size and egg loss 
in C h estn u t T eal A . castanea, th e  species’ 
p roduc tiv ity  has no t been  discussed. In 
ad d itio n , w hilst Phillips (1926) no ted  tha t 
m ale  C h e s tn u t T ea l o ften  stayed  w ith 
fem ales and  b ro o d s , and  F rith  (1982) consi
d e re d  th a t nearly  one half o f  b roods w ere 
accom pan ied  by m ales, b ro o d  care  in the 
species has n o t been  investigated .

In th is p ap e r aspects o f annual p ro d 
uction  o f ducklings from  clu tches laid in 
nest boxes a re  exam ined , and  th e ir subse
q u en t survival discussed. Som e param eters 
a rc  th en  re la ted  to  observations on broods, 
b ro o d  care  and  a tten tivcness by adults.

M eth ods

O u r study  a rea  a t th e  S erendip  W ildlife 
R esearch  S ta tio n , n ear G eelong , V ictoria 
(d escribed  by N orm an  et al. 1979) includes 
th re e  in te rco n n ec ted  w ater bodies which 
have fluctuating  levels. V arying cover is 
p rov ided  at th e  lakes ' edges by grass species 
and  by d ead  and  live trees  (m ainly willows 
Salix baby lo n ica ). A lm ost all C hestnu t Teal 
in th e  a re a  nest in artificial, e leva ted  nest 
boxes p rov ided  fo r th a t pu rpose  (N orm an
1982).

D a ta  w ere co llected  every  14 days in nest 
box checks m ade in th e  1970-71 to  1976-77 
b reed in g  seasons. Eggs in boxes w ere date- 
m ark ed  and  ducklings w ere identified by

n u m b ered  fish-fingerling tags inserted  in the 
in tcrd ig ita l w ebbing. O nly  clutches from  
w hich ducklings w ere eventually  tagged 
(i.e . co m p le ted  and  successful clutches) are 
included  in th e  analyses. C lutch size, esti
m a ted  clutch com pletion  date  and  hatching 
d a te ,  an d  n u m b e rs  o f  d u ck lin g s th a t 
h a tched  and  successfully left the nest w ere 
no ted . D ucklings found  d ead  in boxes and 
e lsew here w ere also exam ined  for tags. The 
clutch com pletion  dates , and the dates of 
tagg ing , w ere  classed  as ‘e a rly ’, ‘mid- 
seaso n ’ o r  ‘la te ’ by dividing the egg-laying 
p erio d  in to  th ree  equal sections.

B etw een  O c to b e r 1969 and  Sep tem ber 
1977 b a ited  duck trap s w ere  rou tinely  set at 
s tan d a rd  sites a ro u n d  the  lakes and  ducks 
caught w ere  exam ined  fo r the p resence of 
fingerling tags. T agged b irds m ore than  3—4 
w eeks old w ere ban d ed  and  som e w ere 
subsequen tly  recap tu red  in traps or in nest 
boxes (fem ales); o th e rs  w ere also found 
d ead  in th e  study  a rea . D uring  these 
trap p in g  sessions som e ducklings w ere indi
v idually  m arked  w ith co loured  nasal discs. 
A pp ro x im ate  age d e te rm in a tio n , based  on 
w eights th a t w ere  com pared  w ith those of 
h an d -rea red  b irds, gave som e la te r indi
cation  of th e  tim ing o f independence  from  
adults.

C ounts o f ducklings p resen t on the w hole 
w etland system w ere m ade every 14 or 28 
days from  A ugust 1970 to  D ecem ber 1977, 
usually  in la te  ev en in g s a n d /o r  ea rly  
m ornings. B roods w ere assigned to  one of 
seven age categories based  on body size and 
p lum age d ev e lo p m en t (e .g . Southw ick  
1953). T he num ber o f ducklings in each 
brood  and (in m ost cases) the presence of 
adult birds w ere recorded . B roods w ere not 
observed for ex tended  periods and adult 
atten tiveness was scored on first obser
vation. Som e of the o lder (size 7) ducklings 
could not be distinguished for sure from  
fem ales and  these w ere no t inc luded . 
C ounts o f ducklings w ere also m ade at o ther 
tim es (e.g . during nest box checks) and 
included in the analyses.

B ro o d s  u sin g  th e  m a in  la k e  w ere  
observed intensively during 8th—17th O cto 
b er 1980 (3 b roods) and 3 rd -4 th  D ecem ber 
1980 (4 broods). Tim e budget da ta  w ere
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collected then  by observing a single family 
continuously, as long as the birds rem ained 
in view , and noting  the activity of m ale and 
fem ale every 30 seconds. All th rea ts and 
rushes m ade by each paren t at o th e r birds 
w ere also reco rded . A dditional no tes on the 
behaviour o f paren ts and ducklings w ere 
d ic ta ted  in to  a tap e  recorder. All b roods 
w ere size 1-4 stage, and each was indi
vidually recognisable from  day to  day by 
distinctive p lum age fea tu res o f paren ts and/ 
o r by the size and  num ber o f ducklings. 
O bservation  periods to talled  15 h 48 m in 
O ctober, 8 h 24 m in D ecem ber.

W ate r levels w ere recorded  for the main 
lake, and  rainfall to tals at Serendip . All 
statistical significance levels are  at 0.05, 
unless o therw ise indicated , and  analyses 
w ere perform ed using the SPSS package 
(Nie et al. 1975).

Results

Clutch size  and productivity

D eterm ination  of th e  clutch size o f indi
vidual fem ales w as affected by (a) the 
d isappearance o f m arked  eggs, (b) the 
presence of eggs rem aining from  previous 
clutches, and (c) laying by m ore than  one 
fem ale in a box. T o  m inim ise d istortions 
caused by these facto rs, “clutch size” is 
defined as th e  average m axim um  num ber of 
eggs in clutches th a t w ere both incubated  
and produced  ducklings. For 221 clutches 
th a t qualify, the average clutch size was 
10 .6+ S .D . 2.94. A nalyses o f 174 o f these 
clutches tha t definitely did not include eggs 
left over from previous clutches show ed 
th a t clutch size d id  not vary significantly 
betw een seasons. W ithin seasons, how ever, 
m id -se a so n  c lu tc h e s  w e re  la rg e r ,
11 .4+3.36, n =  88, than  both  early  clutches, 
1 0 .3 ± 2 .6 7 , n =  97 (P = 0 .0 1 8 )  an d  la te  
clutches 9 .8 ± 2 .0 8 , n = 3 6  (P = 0.010).

From  the 221 clutches, an average of
8 .3  +  2.71 eggs h a tc h e d  (7 8 .3 % ) an d  
7 .9+ 2 .88  ducklings left the boxes (74 .5% ). 
T he figures w ere significantly higher in 
som e seasons (1973-74, 1976-77) than  in 
o thers (1970-71, 1971-72). In general, rates 
o f hatching and  of leaving the nest did no t 
vary in re la tion  to  the  stage in the b reeding 
season  bu t c lu tches show ed significant 
variations betw een seasons.

Tagged D ucklings

B etw een 1970 and 1977, 1,289 ducklings 
w ere caught in the nest boxes and  m arked 
soon a fter hatching (T able 1). O n average, 
5 .8+3 .21  ducklings w ere tagged in each of 
th e  221 clutches involved. Forty-six (3 .6% ) 
o f th e  tagged ducklings w ere la te r found 
dead in the boxes, and  a fu rther six else
w here. A nalyses of the 174 clutches th a t did 
not include left-over eggs show ed th a t sig
nificantly m ore of these tagged ducklings 
d ied in m id-season clutches 0 .3 7 ± 0 .9 1 , n =  
68, than  in early  clutches 0.11 + 0 .36 , n = 7 9  
( t= te s t , P = 0 .024).

In the final season of regular trapp ing  the 
maxim um  period  betw een the m arking of a 
duckling and its eventual recap ture  was 161 
days. This period  has been used to  establish 
equal opportun ity  of recap tu re  for all years. 
T he overall recap tu re  ra te  o f tagged duck
lings within th e ir  season of hatch  was low 
(9 .8% ) and  few birds w ere cap tu red  sub
sequently . H ow ever, the recap tu re  ra te  
varied  greatly  from  year to  year (T able 2), 
probably  reflecting differences in th e  sur
vival o f ducklings to  banding age.

F or all clu tches th ere  w ere few significant 
co rrelations betw een  w ater levels, rainfall 
and duckling p roduction . H ow ever, total 
d uck lings tag g ed  p e r  season  w as sig
nificantly re la ted  to  th e  average main lake 
level in the first half o f each breeding season 
(r= 0 .7064 , P = 0 .0379). O m itting  the first 
season, when no recap tu res w ere m ade.

Table 1. Recapture data for 1289 Chestnut Teal ducklings tagged in nest boxes, Serendip, Victoria, 
1970-77.

Age in days
()—7 8-14 15-21 22-28 29-35 36-42 43-49 50-56 57-63 64+

Num ber finally
recaptured 180 156 151 147 139 137 123 113 103 96

Percentage
recaptured 14.0 12.1 11.7 11.4 10.8 10.6 9.5 8.8 8.0 7.4
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Table 2. Summary of tagging, banding and recapture details for ducklings marked in nest boxes, 
Serendip, Victoria 1970-77.

No. ducklings 1970 1971 1972 1973 1974 1975 1976 All
-1971 -1972 -1973 -1974 -1975 -1976 -1977 seasons

Tagged 39 250 172 151 214 275 189 1289
Recaptured at <  4 wks - 32 2 4 - - - 38
Banded a - 12 19 44 12 48 77 212
Banded b - 8 15 43 10 47 5 ’ 128
Dead in box - 18 6 1 7 6 8 46
Dead elsewhere - 4 2 - - - - 6

a =  num ber banded at any time.
b =  num ber banded within period of equal capture chance (161 days).

num bers o f ducklings tagged w ere also 
co rre la ted  w ith w ater levels in the la ter 
parts  o f b reed ing  seasons (r= 0 .7788 , p =  
0.0339). N um bers o f ducklings recap tu red  
and banded  w ere also significantly and 
negatively co rre la ted  w ith w ater levels in 
the earlie r parts  o f seasons (r= -0 .7380 , p =  
0.0469).

O f the ducklings tagged, 121 w ere sexed 
on subsequent recap tu re ; 53 w ere m ales 
and 68 fem ales. T en fem ales w ere sub
sequently  caught on nest boxes at Serendip , 
som e up to  eight years after th e ir original 
tagging.

B rood  sizes

B roods presen t on the lake system w ere 
coun ted  on 774 occasions (T able 3). In 
general, th e re  was a progressive reduction  
in the num bers o f ducklings in b rood  as the 
age o f the b rood  increased. T hus by size 7

there  had been a loss o f about 33% from  
those counted  in broods at size 1. C om 
p ared  w ith the average num ber of ducklings 
th a t left the boxes (7.9) there  was an overall 
loss o f 60% .

D ifferences in b rood  sizes varied  sig
n ifican tly  b e tw e e n  y e a rs  (an a ly s is  o f 
variance, P = 0 .0001), bu t there  w ere gen
erally no such differences for w ithin-season 
o bserva tions o f th e  sam e size classes. 
H ow ever, in the size 2 class, few er duck
lings w ere presen t in b roods during the 
earlie r p art of seasons (2 .92± 2 .71 . n = 26 ) 
than  in m id -(4 .29± 2 .71 . n = 9 8 ) o r late 
season (4 .86+ 3 .33 , n = 5 1 ) surveys, and the 
differences w ere significant (P = 0 .0188). In 
con trast, broods of size 7 ducklings in late 
season (2.81 ± 1 .97 , n = 9 4 ) w ere sm aller 
than  in early  (4 .20+ 1 .30 , n =  5) o r mid 
season (3 .75± 2 .60 . n = 4 4 ) and again such 
d ifferences w ere significant (P = 0.0343).

S epara tion  of th e  b ro o d s in to  those

Table 3. Average (±  SD) numbers in broods seen on the Serendip lake system, 1970-77. Sample sizes 
in parentheses.

Duckling
Size 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 All seasons

1 5.04±2.73 4.00+2.25 4.80±2.59 6.00±4.00 6.50±2.38 6.00±2.83 1.00 4.71 ±2.64
(48) (40) (5) (5) (4) (2) O (105)

2 4.19±2.97 3.77±2.43 4.59±2.56 4.00±5.12 6.57±3.78 4.86+1.86 5.00 ±2.83 4.26±2.88
(59) (5V) (34) (9) (7) (7) (2) (175)

3 4.22+2.73 3.54+2.24 4.20±2.66 5.33±2.66 5.00± 1.41 2.60± 1.14 5.00 4.07±2.5I
' (41) (37) (25) (9) (2) (?) (1) (120)

4 3.33±2.29 3.48+2.55 4.81 ±2.43 5.36±3.47 4.09±3.30 2.00± 1.41 - 3.95±2.70
(27) (25) (16) (H) (ID (2) (92)

5 2.80± 1.23 3.14±2.25 3.22± 1.79 3.25 ±1.83 4.00±2.49 2.50+0.58 2.67 ± 1.53 3.23± 1.95
(10) (22) (9 ) (8) (12) (4) (3) (68)

6 4.8311.72 3.37± 1.83 5.41 ±3.18 3.50±3.53 2.75±2.06 3.78± 1.99 3.00± 1.00 3.96±2.36
(6) (30) (17) (2) (4) (9) (3) (71)

7 2.82± 1.57 2.93±2.17 4.04+2.91 2.87 ±1.96 2.64 ±1.63 3.78±2.78 3.33 ±2.08 3.17 ± 2.19
(33) (44) (27) (16) C D W (3) (143)
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accom panicd by o n e , bo th , o r no adults 
shows a general decline in num bers of 
ducklings in b roods contain ing  young of 
increasing size (T able  4). H ow ever, broods 
contain ing young of all sizes with no adult 
p resen t tended  to  be sm aller than those with 
at least one paren t. If b roods are grouped  
in to  3 m ajo r age categories, 1-3, 4—6 and 7,

each group  con ta ined  m ore ducklings if 
both  adults w ere p resen t than  w hen the 
broods w ere accom panicd by a single male 
o r fem ale (analyses o f variance, P=0.0005-
0.002). B roods for which attendance  was 
no t de term ined  w ere often larger in average 
num ber than  broods of the sam e age with 
paren ts.

Table 4. Numbers in broods compared with parental attendance, Serendip, 1970-77.

Duckling Male and Male Female No Not
Size Female only only Adult Determ ined

1 4.61 ±2.63 5.00±2.82 5.00±1.90 1.50±0.70 5.69+2.98
(82) (2) (6) (2) (13)

2 4.75±2.88 3 .14±2.11 3.60±1.99 2.07±1.83 3.85+3.12
(118) (7) (15) (15) (20)

3 4 .10±2.51 2.67 ±1.21 2.60±2.07 2.71 ±2.98 5.33+2.29
(87) (6) (5) (7) (15)

4 4 .13±2.65 1.00 2.33±0.52 1.43±0.79 4.89±3.05
(59) (1) (6) (7) (19)

5 3.80±2.08 2.33±2.31 2.70±1.49 2.00± 1.12 2.00±0.71
(41) (3) (10) (9) (5)

6 3.73± 1.81 3.67 ±  1.53 3.57 ±1.51 1.00 5.73±4.12
(49) (3) (7) (1) (11)

7 3.80±2.40 1.00 2.58±1.50 2.18 ±  1.43 3.63 ±2.56
(66) (1) (12) (45) (19)

In the observations w here a ttendance 
was determ ined  (672), no paren ts w ere 
p resen t in only 12.8% of sightings. M ales 
w ere p resen t, c ith e r with fem ales o r a lone, 
with b roods in 78.1%  o f th e  counts, and 
fem ales in 83 .5% . T he a ttendance  by m ales 
was generally  h igher with the younger duck
lings of size 1 (91 .3% ) or sizes 1-3 (85.8% ) 
than  with size 4-6 (79.6% ) o r the oldest 
ducklings o f size 7 (54.0% ). M ales, which 
on several occasions w ere accom panying 
broods w hilst in wing m oult, w ere seen 
alone with b roods in 4 .5%  of observations 
o f ducklings of sizes 1-3. A lthough only one 
instance was recorded  of paren ts leaving a 
brood  conccalcd  in dense vegeta tion , small 
(1 -3) and o lder (4 -6 ) ducklings w ere un
accom panied  on 6 .8%  and 8.7%  of sight
ings respectively. T he o ldest (size 7) duck
lings w ere alone on 36.3%  o f occasions.

In the 1970-71 and 1971-72 breeding 
seasons ducklings w ere individually m arked 
with coloured nasal discs. O f these , 36 were 
seen la ter on one o r  m ore occasions when 
the ir approxim ate ages w ere know n. Some 
of these ducklings w ere apparen tly  inde
penden t a fter 4—5 w eeks, a th ird  of the 
observations w ere o f unaccom panicd duck

lings by 6 -7  w eeks, and over half of those 8 -  
9 w eeks old w ere unattended .

Brood-care behaviour

T he tim e budgets cover activities while 
broods w ere in view and usually w hen the 
birds w ere actively m oving about. R est 
periods, w hen paren ts and ducklings cam e 
ou t on shore to  p reen  and sleep, could not 
be reco rded  accurately  because the birds 
usually rested  ou t o f sight under over
hanging willows a t the edge o f th e  lake. 
W hile b roods w ere m oving both  paren ts 
w ere usually in a lert postures, although 
m ales held th e ir heads noticeably higher 
than  fem ales. M ales spen t m ore tim e in 
alert postures than  fem ales, while fem ales 
fed m ore than  m ales (T abic 5). O nly two 
instances w ere recorded  in which paren ts 
flew off and left the ir b roods unattended  for 
short periods (one tim ed at 12 m inutes); the 
adults probably  left to feed with pinioned 
waterfowl in nearby  pens.

W hen broods w ere very close to  the 
blinds fem ales could be heard  giving quiet 
squeaky or ch ittering  calls continuously. 
W hen ducklings becam e widely d ispersed.
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Table 5. Percent of time spent in various activities by males and females accompanying broods during 
1980.

Alert Feed Comfort Threat Other*

October
Males 86.8 4.6 3.0 1.2 4.4
Females 71.4 15.6 3.9 2.2 6.8

Decem ber
Males 91.7 5.1 3.2 _+ _+
Females 87.2 9.3 3.5 - -

'W hen broods were out of view for long periods, records were stopped: therefore rest/sleep periods 
are under-represented.
+These categories were not recorded systematically in December.

one fem ale gave loud, rep ea ted  “k ad u k ” 
calls (n = 6  occasions) and the ducklings 
m ostly seem ed to  respond  by retu rn ing  to 
h er (n = 4 ). Sim ilar calls w ere heard  when 
this fem ale was leading her b rood  in tight 
form ation across a w ide stretch  o f open 
w ater. Fem ales gave loud, raucous “raa, 
raa , ra a ” quacks during rap to r attacks on 
the brood  (n= 12 ).

M ales w ere no t heard  to  give the con
tinuous qu ie t calls while escorting broods, 
bu t they  gave loud “K ek” calls (w ith charac
teristic upw ard  and forw ard head  m ove
m ent and wide open bill) w hen ducklings 
becam e w idely d ispersed (n = 5 )  or during 
an alarm  (e.g . w hen a rap to r was sighted or 
cam e close to  the  b rood) (n = 2 2 ). These 
calls a re  sim ilar to  those used by m ales in 
courtship  ( “B u rp ” display, Johnsgard  1965) 
and as contact calls betw een m ates. In 
b rood-care contex ts, they  ap p ea r to  w arn 
the fem ale and she then  p ro tec ts the brood. 
T he m ale’s calls m ay w arn ducklings also, 
perhaps causing d ispersed  ducklings to 
assem ble, bu t since the fem ale was always 
presen t we could not be sure th a t this was 
happening. D uring som e rap to r attacks on 
the b rood , one m ale also gave rapid  series 
o f evenly-spaced calls with no obvious head 
m ovem ent (n = 3 ).

A lthough ducklings often m oved away 
from  their paren ts while feed ing , dabbling 
and picking at the w ater surface o r along a 
shoreline, both  m ale and fem ale usually 
ap p eared  to  m onitor the ducklings' posi
tions qu ite  closcly. W hen ducklings lagged 
behind the fem ale and o th e r ducklings, we 
no ted  th a t th e  m ale w aited  and  then  
cscortcd  them  back to the female (n= 15 ). 
W hen crossing stretches o f open w ater, 
ducklings usually follow ed the fem ale in a 
tight group , but once two ducklings w ere

seen  to  fo llow  th e  m ale . In a n o th e r  
instance, several ducklings becam e sepa
ra ted  from  the brood  and  the paren ts did 
no t seem  to  miss them . W hen one of the 
separa ted  ducklings gave "lost peeping" 
calls, how ever, bo th  paren ts  flew to  jo in  the 
separa ted  group  and  then  swam back with 
them  to  the  m ain b rood . O n o th e r occasions 
also, it was obvious th a t both  paren ts 
responded  to  duckling alarm  calls.

M any C h estn u t T eal, a  few G rey  T eal, 
and  various o th e r  w ate r b irds used the study 
lake  an d  b ro o d - te n d in g  C h estn u t T eal 
behaved  aggressively tow ard  m any o f them . 
B roods inev itab ly  cam e close to  o th e r birds 
as they  sw am  a ro u n d  th e  lake (ducklings 
o ften  m oving ah ead  of th e  adults) and these 
w ere  frequen tly  th re a te n e d  o r rushed at by 
th e  p a re n ts , m ainly tow ards C hestnu t T eal 
(158 th re a ts , 238 rushes) and  G rey T eal (29, 
46), w ith o th e rs  scored  a t 12 anti 10. W ith 
ra re  excep tions, the o th e r  ducks m oved 
aw ay o u t o f th e  p a th  of th e  fam ily, though 
genera lly  b roods avo ided  com ing close to 
A ustra lian  S helducks. A t tim es. C hestnu t 
T eal (n = 2 9 ). G rey  T eal (n = 6 ) ,  and  Pacific 
B lack  D u ck  A n a s  su p erc ilio sa  ( n = l )  
show ed in te rest in ducklings and follow ed 
b ro o d s a ro u n d . T he in ten t o f these "follow 
e rs” w as no t alw ays c lea r; in the case of 
C h estn u t T ea l, 11 single m ales. 4 single 
fem ales, and  9 pairs behaving  in this way 
w ere reco rd ed . O ften , how ever, it looked 
as th ough  a fo llow er was ab o u t to  peck at a 
duckling  and  on 6 occasions a m ale C hest
nu t T eal did ,so, bu t the  ducklings always 
escap ed , ap p aren tly  w ithou t dam age. P e r
s isten t fo llow ers w ere invariably th rea ten ed  
o r  ru shed  at by one o r bo th  paren ts, and 
a ttack s w ere especially  vigorous on birds 
th a t pecked  at ducklings. O n 5 occasions, 
single m ales gave "K ek ” calls to  a b rood-
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ten d in g  fem ale , apparen tly  show ing in
te re s t in co u rtin g  h e r, bu t the  fem ale 
p ro m p tly  th re a te n e d  o r rushed  at these 
m ales and  th ey  soon  left.

F o r th e  best-stud ied  pa ir 395 aggressive 
ac tions ( th re a ts  an d  rushes) d irec ted  by the 
p a re n ts  tow ard  o th e r  birds w ere docu
m en ted  (T ab le  6). O vera ll, the  fem ale 
m ade m ore  th rea ts  +  rushes than  the m ale; 
a t tim es th e  p a ir also  acted  in unison, but 
th is w as less freq u en t. B oth  paren ts m ade 
m ore  aggressive m oves tow ard  m ale than 
fem ale  C h estn u t T eal (to ta ls  o f 162 vs. 86), 
b u t th e  m ale d irec ted  a h igher p ropo rtion  of 
his aggressive ac tions tow ard  m ales (78% ) 
th an  th e  fem ale d id  (61% ). This m ale’s 
a g g re s s iv e n e s s  a p p a re n t ly  d e c lin e d  
b e tw een  th e  first and  second w eek of the 
study  p e riod  (n = 7 4  fo r 8 th—12th O ctober, 
n = 2 7  fo r 13th 17th O c to b er); no co rres
p o n d in g  d e c lin e  w as a p p a re n t in th e  
fem a le ’s aggressive behav iou r (n =  115 and 
n =  116). N um bers o f aggressive actions 
re co rd ed  in o th e r  pa irs w ith ducklings w ere 
to o  few  to  allow  com parisons.

O nly  th ree  in te rac tions betw een C hest
nu t T eal fam ilies w ere seen . In all cases, the 
p a ren ts  behaved  aggressively tow ard  one 
a n o th e r  ra th e r  th an  to  the  strange duck
lings.

A lthough  occasional instances of aggres
sive beh av io u r by p a ren ts  tow ard  species 
o th e r  th an  C h estn u t T eal and  G rey  Teal 
w ere  re c o rd e d , th e se  w ere exceptions. 
M ore  usually  p a ren ts  ignored  C oo t Fulica 
atra , D usky  M oorhen  G allinula tenebrosa , 
H o a ry -h cad ed  G reb e  Podiceps poliocepha- 
lus. H o w ev er, none  of these species was as 
ab u n d an t as C h estn u t T eal on th e  lake, and 
none  o f them  show ed an in terest in follow 
ing b roods.

P o ten tia l p red a to rs  on ducklings w ere 
p re sen t in th e  a rea  every day. Fifty-two 
inciden ts w ere  seen  involving approaches to  
b ro o d s o r a ttacks on ducklings by 6 species 
o f p re d a to rs , and  5 instances o f successful 
p red a tio n  w ere  reco rded . T he responses of 
ducklings and  th e ir  paren ts  varied  som e
w hat tow ard  th e  d ifferen t p redato rs.

O n e  o r a p a ir  o f L ittle  R avens C orvus 
m elio r i p a tro lled  th e  shoreline frequently . 
T hey  ap p ro a c h e d  and  fo llow ed broods 
closely on m any occasions, and  th ree  duck
lings w ere  observed  to  be tak en . T he best- 
s tu d ied  b ro o d  dw indled  in size from  9 to  3 
b e tw een  8th an d  17th O c to b e r, and it was 
su spec ted  th a t ravens took  m ost o f these 
ducklings. R avens ap p ea red  to  be no th rea t 
to  b roods sw im m ing in open w ater, bu t 
p a re n ts  w ere  especially  w atchfu l w hen 
b ro o d s passed  th rough  an a rea  of flooded 
d ead  tre e s  (w here  the ravens could perch 
close to  passing  ducklings) and  especially 
w hen  they  c rossed  open  g round . Several 
b ro o d s m ade regu lar crossings over a strip 
o f sh o rt grass (ab o u t 15 m etres across) to  
reach  a fav o u red  feed ing  a rea , and  this was 
w here  th e  ravens succeeded  in tak ing  duck
lings. B o th  p a re n ts , b u t especially  the m ale, 
a c tiv e ly  d e fe n d e d  th e  d u c k lin g s  by 
th rea ten in g  o r  lunging at the  ravens w hen 
they  cam e close to  th e  b rood . O ne of the 4 
re co rd ed  a tta ck s  w as repe lled  by both  
ad u lts  flying a t th e  raven (which held  a 
duckling  in its foo t) and  forcing it dow n into 
w a te r w here  th ey  pecked  a t it. T he duckling 
w as re leased  in m id-air.

W hen M arsh H arriers Circus aeruginosus 
w ere sighted in flight, pa ren ts becam e very 
alert, cocking th e ir heads to  follow the 
rap to r’s m ovem ents, and m ales gave “K ck" 
calls. B roods alm ost always m oved quickly

Table 6. Targets of aggressive behaviour (threats + rushes) by male and female Chestnut Teal parents 
of the best-studied brood, October 8th-17th.

Target
Male

A G G RESSO R
Female Male & Female 

Together Total

Chestnut Teal
male 51 111 8 170

Chestnut Teal
female 14 72 7 93

Chestnut Teal
pair 8 13 11 32

O ther birds 28 35 19 100

Totals 101 231 45 395
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to shelter beneath  overhanging willows 
w hen a harrie r was in the vicinity. This 
a p p e a re d  to  be  an e ffec tiv e  s tra te g y  
b e c a u s e , u n lik e  th e  r a v e n s , h a r r ie r s  
attacked  swim ming ducklings by hovering 
overhead  and plunging down a t them . D u r
ing the 11 a ttacks, fem ale teal gave loud 
calls, both  paren ts often adop ted  pre-diving 
postures with wing-tips pointed upward, 
and  occasionally a pa ren t lunged a t the 
harrier. M eanw hile the ducklings usually 
dived repeated ly ; once an adu lt dived also. 
O ne duckling d isappeared  during  a harrier 
a ttack  and , since no ravens w ere in the 
vicinity a t th e  tim e , it was probab ly  taken  by 
the harrier.

O nly one attack  was seen by a W histling 
Kite H aliastur sphenurus. R esponses w ere 
s im ila r to  th o se  d e sc r ib ed  fo r M arsh  
H arrie rs , including lunges by the fem ale. 
O ne instance o f p redation  by P urp le  Swam
phen P orphyrio porphyrio  was reco rded . In 
this case, the fem ale teal rushed  at and 
pecked th e  sw am phen. In an o th e r record  
(van T ets 1965) both  paren ts  chased the 
sw am phen as it w alked off w ith a duckling 
in its beak . U sually broods show ed only 
m ild alarm  to  sw am phens, bu t avoided 
com ing very close to  them . O nce a Pied 
C orm oran t Phalacrocorax varius was seen 
to  peck at a duckling. T he duckling seem ed 
unhu rt, and the paren ts ignored  th e  cor
m oran t. C orm oran ts roosted  in the willows 
used by th e  study broods and  if they are 
se r io u s  p re d a to rs  on d u ck lin g s  m o re  
attem pts should have been seen.

M usk D uck Biziura lobata  w ere not 
p resen t during the period  w hen the broods 
w ere w atched intensively. H ow ever, there  
was one record  o f a M usk D uck taking a 
duckling by a sneak underw ate r a ttack , and 
the M usk D uck was then  m obbed  by a small 
flock of adu lt teal. This species could be a 
serious p red a to r in som e breed ing  areas.

Fem ale C hestnu t Teal with b roods w ere 
seen to  peck , n ibble, o r p rod  at the ir own 
ducklings on nine occasions. A lthough  
som e of these pecks looked qu ite  vigorous 
(in one case the duckling was flipped on to  
its back), ducklings show ed no ill effects, 
nor did they seem  to  try to  avoid being 
pecked. In five cases, the situations w ere 
“ s tre ss fu l” fo r th e  fem ales  co n ce rn ed  
(h a ra ssm en t by fo llo w ers , ra p to rs , o r 
an o th e r b rood ); in tw o eases, the fem ales 
seem ed to be urging th e ir ducklings to  move 
along faster to  reach cover. T he significance 
of this behaviour rem ains obscure.

D istraction  displays, sim ilar to  those p e r
form ed by o th e r dabbling  ducks, w ere 
reco rded  in bo th  paren ts by G osper (1973) 
w hen 4 C hestnu t T eal fam ilies w ere sud
denly startled  and flushed from  cover. T he 
occurrence o f this response to  hum ans in 
both  paren ts was confirm ed in the p resen t 
study, bu t fem ales seem  to  be m ore active 
than  males.

Discussion

This study amplifies findings on clutch sizes 
and  rep roductive success rep o rted  earlie r 
(N orm an 1982) for the Serendip  population  
o f  b o x -n e s tin g  C h e s tn u t  T e a l. D a ta  
collected by daily box checks in 1970-71 had 
show n  th a t  4 0 .3 %  o f  837 eggs la id  
d isappeared  from  the boxes, presum ably  
rem oved by L ittle  R avens. A lso , the occur
rence of “egg dum ping" had been estab 
lished, by noting  the laying of m ore than 
one egg per day in certain  boxes. By 
ex tending the study th rough  to  the 1976-77 
breed ing  season, w ith regu lar box checks, 
m ore confident estim ates o f clutch sizes and 
the fates o f eggs and ducklings have been 
m ade possible.

F luctuations in hatching and nest-leaving 
ra tes from  year to  year could have been 
caused by variations in c lim ate , w a te r con
d itions, food , p reda tion , and  egg dum ping. 
Losses a t the egg stage do  no t ap p ea r to  
have m ajo r effects on the productivity  of 
fem ales th a t incubate clutches in this popu 
lation. H ow ever, the high density  o f nest 
boxes does facilitate egg dum ping and  som e 
broods contain progeny from  m ore than 
one fem ale.

V ariations in clutch sizes w ithin breeding 
sea so n s  w ere  e s ta b lish e d , th e  la rg e s t 
clutches occurring in the m iddle p art o f the 
season. A  sim ilar resu lt w as found by 
M cFadden (1983), in a sim ilarly dense , box- 
nesting population  of G rey  T eal in New 
Z ea land . H ere  again , th e  influence of the 
egg dum ping pa tte rn s o f individual fem ales 
m ight be a factor.

R elatively  few ducklings w ere found 
dead  in boxes, bu t duckling losses w ere high 
during the first days a fter leaving the nest. 
P resum ably these data  underestim ate  eariy 
m ortality  because they om it losses o f en tire  
b roods (Ball et al. 1975; R inglem an et al.
1982).

H eavy losses o f ducklings, especially in 
the first tw o w eeks (e.g . M cG ilvrey 1969),
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are  no t unusual in ducks. In the Serendip  
C hestnu t Teal popu la tion , da ta  from  recap
tu res o f tagged ducklings indicated  a m ini
m um  survival o f only 12.1% to  tw o w eeks, 
8 .8%  to eight w eeks (w hen som e reach 
flying age, F rith  1982). O verall p roduc t
iv ity , in c lu d in g  u n su c c e s s fu l n e s tin g  
a ttem p ts , which m ay be of the o rder o f 50% 
(N orm an 1982), is probably  much low er.

In o th e r duck species, duckling losses 
have been  a ttrib u ted  to  p reda tion , sca tte r
ing of b roods, o r accidents (T alen t et al.
1983), to  early  b reaks in the b rood-paren t 
bond  (Ball et al. 1975), to  food shortages 
(S tree t 1977), o r to  a com bination  o f p re 
dation  and disease (M endenhall and  M ilne 
1985). In som e situations, losses may be 
high on the jo u rn ey  from  nest to  w ater 
(D zubin  and G ollop  1972) but this is p ro b 
ably no t an im portan t factor w hen the 
distance involved is short (H aram is and 
T hom pson  1984). T he Serendip  boxes are 
above o r very close to  w ater and  the initial 
jou rney  does no t entail special risks.

F lo o d e d  g ra sse s  and  ru sh e s , rocky  
shores, and  dry areas of grass are  the m ost 
im portan t feeding areas for small C hestnu t 
T eal ducklings (N orm an et al. 1979) and 
escape cover is usually  close a t hand. N ever
th e le s s ,  d u c k lin g s  a re  v u ln e ra b le  to  
p red a to rs  such as M arsh H arriers when 
surprised  in open w ater and  L ittle  R avens 
w hen crossing open  land. D ucklings are 
taken  regularly  by these tw o species, and 
the ir p redation  is p robab ly  a m ajo r source 
o f m ortality  in this high density  nesting 
situation .

P a ren ta l b e h a v io u r  o f severa l k inds 
ap p eared  to  p ro tec t ducklings against p re 
dators. V igilance by both  paren ts , bu t espe
cially by m ales, en su red  th a t w arning was 
usually given of an approaching rap to r. 
D ucklings usually responded  to  paren tal 
alarm  calls by m oving to  cover, by bunching 
to g e th er, and during rap to r attacks in open 
w ater by diving repeated ly . B oth paren ts 
re m a in e d  w ith  th e i r  duck lings d u rin g  
a ttacks, and  both  m ade th rea ts  and  lunges 
at the predato rs. T his often seem ed to  de te r 
o r d istract a p red a to r, and m any attem pts to 
take  ducklings w ere abandoned .

Iso lated  ducklings w ere undoubted ly  at 
g rea te r risk from  p red a to rs  than  those with 
th e ir paren ts in a tight fam ily form ation. 
P aren ts show ed increasing uneasiness when 
th e ir ducklings becam e w idely dispersed, 
fem ales called to reg roup  the b rood , and 
m ales a tten d ed  lagging ducklings. Ravens

appeared  to  w atch for opportun ities to  grab 
isolated ducklings, and the ones seen taken  
w ere lagging individuals.

P aren tal p ro tec tion  o f ducklings also ex
tended  to  in teractions w ith o th e r ducks, 
e sp e c ia lly  co n sp ec ific s . B o th  p a re n ts  
th rea ten ed  o r chased o th er ducks th a t the 
fam ily app roached  as it m oved abou t, and 
they  w ere especially aggressive tow ard  indi
vidual ducks th a t follow ed their ducklings. 
W hen follow ed o r pecked a t, ducklings 
took evasive action by rushing away. The 
hostility by paren ts  tow ard  o th e r ducks 
p ro b a b ly  m in im ise s  h a ra s s m e n t  an d  
ensures un in te rru p ted  feeding by the duck
lings.

M ore d irect evidence for the im portance 
of the m ale’s p resence to  duckling survival 
contes from  th e  brood  count da ta . W hen 
bo th  paren ts w ere p resen t, b roods o f all 
ages w ere on average larger than  w hen one 
pa ren t o r no p a ren t was presen t. T he com 
parison betw een  double- and  single-parent 
broods is especially im portan t, because 
observations o f broods w ithout a pa ren t are 
difficult to  in te rp re t. T he la tte r could be the 
result o f desertion , separa tion , o r m ortality  
o f paren ts ; a lternatively  the paren ts might 
be only tem porarily  absent. A  previous 
a ttem p t to  re la te  b rood  size to  b i-paren tal 
a ttendance  w as m ade by Siegfried (1974) 
for R ed-billed  T eal A nas erythrorhyncha  
and  C ape Shoveler A . sm ith ii bu t no differ
ences w ere established.

T he presence o f tw o adults w ith broods 
has been  reco rded  in a num ber o f tropical 
and /o r S ou thern  H em isphere A nas  species 
(W eller 1968; K ear 1970; Siegfried 1974; 
M cK inney 1985). A lthough m arked  birds 
have rarely  been  involved (except in cap
tivity), it is generally  assum ed th a t these are 
the tw o paren ts and  th a t the m ales are 
contribu ting  to  paren tal care. O n the o ther 
hand , S iegfried (1974) suggested th a t m ales 
accom pany broods m ainly to  m aintain  their 
pair-bonds and  he thought th a t, in species 
such as the C ape T eal A nas capensis, w here 
m ales are  alm ost always in a ttendance , 
m ale con tribu tions to  paren ta l care are 
secondary. T he com parative evidence on 
this topic (review ed in M cK inney 1985) 
shows th a t (a) in som e species m ale a tten d 
ance is alm ost invariable and m ales appear 
to  con tribu te  to  duckling care e.g . C ape 
T eal, C hiloe W igeon A nas sibilatrix; (b) in 
som e species m ales are rarely  p resen t and 
b rood-care is by fem ales only e .g . H o tten 
to t Teal A . puncta ta ; (c) in som e species the
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m ale’s p resence and /o r care is variable e.g . 
Specklcd Teal A . flavirostris. O u r study 
confirm s earlie r reports o f active brood  
defense by m ales in the C hestnu t T eal (van 
T ets 1965; G osper 1973) and provides evi
dence th a t m ales con tribu te  to  duckling 
survival. T his places this species in the first 
o f the th ree  categories ou tlined  above.

T he possibility th a t m ale C hestnu t Teal 
are also securing the ir pair-bonds by accom 
panying th e ir m ates du ring  the  b rood- 
rearing  phase , th a t m ale vigilance con tri
bu tes to  fem ale safety , and /o r th a t the 
m ale’s p resence allows the  fem ale to  feed 
m o re  effic ien tly  c a n n o t be  d ism issed . 
H ow ever, th e  da ta  show th a t m ales are  less 
often  p resen t w ith b roods in th e  m iddle and 
la te r age categories than  they  are with 
young ducklings, indicating th a t m ales tend  
to  leave th e ir fem ales during th e  la tte r  part 
o f the brood-rearing  period. A lthough the 
data  on the best-studied  fam ily show that 
th e  m ale d irected  a h igher p ropo rtion  o f 
aggressive m oves at m ales than  at fem ales, 
he did behave aggressively tow ard  both 
sexes (as well as o th e r species) and  his 
aggressiveness w aned  as th e  ducklings 
becam e older. T his does no t support the 
view th a t m ales accom pany broods p rim ar
ily to  m aintain the ir pair-bonds; ra th e r it 
suggests th a t the m ale is p resen t m ainly 
because o f the need  to  help  p ro tec t his 
ducklings while they  are  sm all and m ost 
vulnerable to  p redation .

A final no tew orthy  po in t is th a t the 
C hestnu t T eal is a strongly d ichrom atic 
species. T here  has been a tendency  in the 
lite ra tu re  to  view m ale b rood  care , long
term  pair-bonds, and m onochrom atism  as 
associated  fea tu res characteristic  o f South
ern  H em isphere A nas  species. T he need  for 
caution on this question  is underlined  by the 
fact th a t m ale brood-care is also highly 
developed  in the B row n T eal A . aucklan- 
clica (B la n s h a rd  1964), w h ich  show s 
reduced  dichrom atism , while th e  regularity  
o f the m ale a ttendance  on broods in the 
G rey  T eal, which is m onochrom atic , is

uncertain  and  no t well docum ented  (see 
M cK inney 1985). O bviously th e re  is a need 
for m ore intensive field studies on the 
behav iour o f m ales in species w here they 
accom pany broods.
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Summary

D etails of clutch sizes and subsequent product
ivity are presented for Chestnut Teal Anas casta
nea using artificial nest boxes. Survival of duck
lings m arked in the nests and subsequently 
trapped is discussed in relation to contem porary 
counts o f broods. The role of both parents in 
brood care was investigated.

Clutch sizes were affected by the disappear
ance of m arked eggs and by the presence of eggs 
from previous clutches and o ther females. There 
was little evidence to show between-season varia
tions in clutch sizes but separation into early, 
m id, o r late season clutches did show some 
differences. Relatively few tagged ducklings 
were found dead in boxes but m ortality, particu
larly in the period imm ediately after leaving the 
boxes, was high.

In general, broods of all ages were smaller 
when no parent was in attandance. and broods 
a ttended  by both parents were larger than those 
accom panied by a single parent o f cither sex. 
Male Chestnut Teal attendance declined with 
increasing brood age. M ales were observed to 
take active roles in brood protection and defense. 
It is concluded that males are not accompanying 
broods primarily to m aintain a pair-bond, but 
ra ther they are protecting the smaller ducklings 
especially prone to predation.
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