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BREEDING BIOLOGY OF THE RED.CAPPED ROBIN Petroica goodenovii
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p9p9i. descr_ib^es lhe breedrng biology lor 12 nesting pairs ol Red-capped Robins petrojca goodenovii

ll"j,y,:l" ^":r^9"9 lll' 12 hectares of.dry woodtand in Capertee Va ey, New Sourh Wales, from Septe;ber 2OO0
:?. 

'y:rcn .z!rur. Inorvrduats .were. reliabty identilied by plumage, song and territory. Twenty_nine neating attempts
:I-]-2,-?tt1,.q|.99!ce9_ 12_fledglings from seven nests (24% nest success ratei. Territory size averiged t.oz
:l-"l:i:.t,y,th neqts 35-170 metres apart, mean height above ground 4.5 metres. Nests iook 2_5 dayjto buitd.Incubatron. began 2-4 days afle. the nest was compreted. The incubation period was approximatery ta-ta days;young fledged 13-14 days after hatching and werb independent 33_40 iays atter ftebi;ing 1age,j 6_e weellj.
Nestlings were fed on average 5.5 times per hour over 14 days (n = 2+ houis).

INTRODUCTION

The endemic Red,capped Robin petroica gootlenovii
occurs in all Australian states except Tasmania. favourins
acacia scrub and native pine woodland, with breedini
records sourh of 2l 'S lBlakers er at. lg84). The speciei
is u rdesprerd and conspicuous but is under-represenred in
biological l i terature. Limited studies have been made on
capt rve  nes t ing  b i rds  (George 1950,  l95 la ,  l95 lb  and
Hutton 1991). Breeding biology for three pairs was studied
by Coventry (1988). Major et al. (1999a,b) measured the
population density of breeding male Red-capped Robins,
and studied nest depredation using artif icial nests and eggs.
Limited information for the species occurs in field guides
(Stewar t  1976;  Fr i th  1984;  S impson 1986;  Bo les  1988;
Schodde and Tidemann 1988; Slater 1989., pizzey 1997;
Morcombe 2000). Breeding biology and behaviour of two
closely related robin species has been detailed by Robinson
( l990a,b) and some comparisons are made here.

This paper details the breeding biology of 12 pairs of
Red-capped Robins in adjoining territories during the
breeding season 200G-01 at Capertee Valley on the Central
Tablelands of New South Wales, and expands on
Coventry's (1988) data, adding new information for the
species. In a concurrent paper I describe the breeding
behaviour, vocalizations and plumage for the same l2 pairs
of Red-capped Robins referred to in this present studv
(Powys 2004).

METHODS

Stully sit!

Capcrlce Valley is locacd on the westem slopes of rhe Grear Dividing
Range in New South Wales.  but  is  wi th in the Central  Tablelands
geographic d iv is ion.  Mean annuat ra infa l l  is  500 mi l imetres and
summers are often hor and dry with low humidily. Temperatures for
Decembcr to February in the sludy area averaged 32.6.C maximum and
16.6'C minimum. The 12 hectare srudy sire (33"07'5, 150"08,E) is 15
kilometrcs east of Cap€rtee township and 380 metres above sea level.
Asp€ct is nonh-east with stony soils supporting dry woodland including
Motherumbah Acacia cheelii, Black Cypress Pine Callitris endliche ,
Naffow-leaved konbatk Eucalyptus rreDra, Tumbledown Red-gum E.
dealbata, with an 'Jtderstorey of native herbs and grasses. Motherumbah

grows to I0 mcrres as a mulgalike rree and most of thc 12 hectare
study site comprised 15 year old Morherumbah regrowth plus ironbark
saplings, and scattered malure ironbarks with some grassy clearings. The
study site is more widely sunounded by woodlard and is nol considered
to be remnant hlbirar.

ll4alerials and ntetlnds

Red-capped Robins wele observcd using Swarovski  8 x 20 c lose-
focusing binoculars, and 25 robins were colour skelched from field nores
in Novembcr and Decembcr for ongoing reference. Individual birds were
rcliably identificd by plumagc inegularities $'hich did not change from
October 1{)  December,  considered in combinat ion wi th lerr i tory and
mate. AdulGplumaged m:rles were separated by noting variations in lhe
width of  the whi te wing-str ipe,  in lcnsi ty of  b lack and red plumage and
the size o[ (hc red breas( patch.

Females varicd wilh lhe size and intensity of the rust-coloured cap,
$r th lhe c l r r iD i r f  rhe l* ing.s l r ipe and rv i rh o\eral t  ronal i ry of  p lum.rgi .
One darker-plumaged temale h:ld a pink spol on the breast and a large
rust-coloured cap. Paler, smallcr females with faint or no rust coloured
cap and i f ld isr inct  wing s l r ipes were judged to be younger:  (ceorge
1950 observed that captive femalcs had nor developed rusccoloured caps
at lwo years of age).

All brown-plumaged males had rust-coloured caps confined to lhc
forchcad and inilially were indistinguishable from rusr-capped females.
Breeding bchaviour was the main cluc to lheir gender; brown males sang
and defended territories, and copulatcd with females. After confirming
lheir gender from behavioural observations, there were sufficient
plumage diffcrences in brown pairs to moniror individuals. Brown mates
were judged to be less than two ycars of age (Boles 1988). Plumage
of breeding brown males d'd not change from Novcmber until mid-to
late January. Moulting brown males were then re skerched in January.
Fcbruary and March to moni.or plumage changcs (derails in Powys
2004).

Pairs of Red-cappcd Robins were given a code name, wilh letlen
indicat ing the locat ion and a numeral  indicat ing successive nests for
any one pair e.g. 'nest H6' refers to the sixth nest built by pair H_

From September 2000 to the end of March 2001, daily searches and
observations were made ar random hours, initially within 40 hectares
of continuous habitat but later confined to 12 hectares. from which I
collectcd more than 500 hours of data. Male Red-caoDed Robins called
of ien pr ior  to nesl ing and ,*ere locared aural ly .

Distances between l2 adjacent nests werc paced, and a compass used
to compile a field map. In mid,December when nest building peaked,
l l  ncst  locat ions wi th in l2 hectares were mapped (Fig.  l )  and
approximate territory size was calculated from the map using graph
paper. Tenitorial boundaries were judged to b€ where disputes b€tween
neighbouring males occurred. Where territory boundaries were not
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Fil\tre 1. Map sho$'ing th? 12 hectare stud\ site on l0 Derc ber 2004,

vtilh t1 o(upiell (sts aul apProronate teftibry bou tlaties Atoher

octupitd nest, CU ir bp right, of tap. Mea,t tnttory si.( for ll

ktribri(s war L02 h..tares Unbruken ltnes i licate bomdatiet
inkd b| a rital pai, otkl dotk'd lh(:i ildi( ote tlk exatu of iorugory

shir rcd wi lh a r ival  pair ,  thc c) i tcnl  of  thr t  teni tor) '  was lcss c lcar.  bul
a doted i inc on lhc mnt (Fiq 1)  iodicates the extcnt  o{  loragrng.  A
1zth ncsr (of i  mrp) was posi l roncd rboul  300 mcl fes l iom th! 'ncafcs!
ncighbour 's nesl .  bur as no inrerrcr ioD bctwccn lhosc ncighbour ing
mri .s wrs wi lDcsscd.  i i r is  n.st  $ai  c\c ludcd l r . rn r l t ' l r : r i  calcuut l ron, :
' Ihc mcrn disuncc bi i lween ncs! i  \ r rs calcurateC fro ln I  I  m€rsufrmcnrs,
c ich rcprcscnt i ig th.  drsrance to the Dearest  lcrr !c  ncr i -  ror  ea.h
ter f l rory in nr id Dcccrnbs!  \ . . r !  $ere conslani l r  beins f ! loc l r tcd.  so
, ! r ' r to.v \ i7e !nd boundrr ics lor  ea.h ol i r  vr f led srgnr l lcan' . ly  I ro. . .
Scl l . ' i i r i r  rn \ '1 i r .  h

N . \ i  s i ( r \  $ 1 r r . . \ f r r . d  d r i L i  r i I d  o . r u D r c J  r e s l s  $ . r .  m ( r ) r ! ) r i d  I . i r
r L l  D r f u  ! ,  l , )  '  h . r L r :  n . r i , ) ( l i .  q r l h  l i .  r h s € r \ . ,  L r s u r l l !  s  r ( ( l  r  n r l
: i l  lxc ' ic5 i r ' r ,m 1rc b is i  o l  i l ia  r ! \L l r !c  l \o i l l r r Int l  $rs mri -
, r j r i r l i )  . . r ' r i l l r  J i .  t r . , c j r . .  \ r  . g ! ,  \ r i l n  ! i . r  f ) c c D t i r r ,  r i  o l .  ' L '

: H ,  1 1  : '  r , j : . : .  ,  . , r  , t  r . . i
rcrr i t l . ,  on I r !h Lr .sr i  \ ! r fc  l l ic ! ) ] i r ! ! .9: .  I )u!c o l  i ! t r r !  n iL.  tud! .J
i o  r ' a  s o o r i  l | i l . i . . r n l r . l l o n  o l  r h r  n . : l  $ h i r  t h c , c r n l , (  r . ! i i J t  . . r l l t d !

J l ) l h c n j s l | ] r 1 . | j : l l : t l J h l I ) t $ . | . r ! d g L . ] l . ) b . l ' L . I i l l ] .
t o  | . ' n i :  l r x x l  l c  t i r c  n c s :  ( ) i o . i r  r - r i r r ! \  , t ! r .  ! i s u i i i \  r  r ) I l r t . r r . i
lhrough hrno.uLrrs.  Eslr : rur .J d l lc :  s i r r ! . r  1n l r ! rc ' i r t i , r  l th i f  I  u. r .
. . r lculxL.C bi  i i ( i (1:n!  or  subtrrcr i : r !  arengcd krr)qr  jnrer !a ls.  f ronr rhc
lcrrcsr  \ f iowr ur tc

Nesi  l l6  wirs Lrr i rs I r ;1v 1o!  . i1 I  rJrr j t r rs hcis j r r .  rnu s po!r l i , rn ! tso
i r l l { )wed the obseivci  io monl to i  thc ncsl  l ron r  par l l_r  .oncraled
oosi t ion 65 mctrcs !$a! .  Nesr conrcnls $crc quickiJ-  lheckcd rr  n. . l
H6 usrng:r  smai l  hand nl l rnn On onc occasron rhrs causcci  grer t  d isrreJ;
lo thc lcmrlc rnC J:oparoizcr i  nesr safel ) .  bur on s i ) i  othcr  occasions
the disturbance was minirnr l .  DudnE thr  l4-dav l lest l ing pcr iod nesl
H6 was obscrvcd for a rotal of 24 hours, comprising l_3 hour watchcs
made dai ly  in dayl ight  hours between 0600-2100 hours Dryt ighr Saving
Trnre Field notes tallicd the liming and nunlber of feeds and if broughL
by malc or female parenr; rype and size of foodr riming of removal oi
fuecr l  srcr :  genercl  bchsvruur.  and \oc: t l r /J l ion '

Height  of  nesls was mcasured to the nearest  melrc dur iog March
when nests werc no longer occupied.

V Porvys. Breeding biology ol the Red-capped Robin

RESULTS

Habitat preference

Althoush I searched 40 hectares of dry woodland

adiacent io lhe study site during October-November' Red-

capped Robins bred only within l2 heclares where Mother-

,rmiah was the dominant species, combined with a

north-east aspect. Where Motherumbah occurred with a

west aspect, no robin nests were found. Favoured nest sites

in the siudy area were at the edge of Motherumbah thickets

rather than in the centre, and usually faced north-east, but

not always. In spring, flowering Motherumbah supported

small caterpillars that were used as food for nestlings, and

its ranBled. rwiggy growth gave fledglings some prolection

from swooping birds-of-prey. The grassy undentorey

between Motherumbah clumps was extensively used for

foraging by the robins, and acacias, ironbarks, rcd gums and

larg-r rocks provided sallying perches close to the ground

Territory establisltment

From September to March eight red-plumaged males and

four brown-plumaged males established territories, paired

with females, advertised and defended their territories, as

described in (Powys 2004).

Size of territorl,

In mid-December, the inter-nest distance from each of
I I active nests to the nearest neighbouring active nest ranged
fiom 35 to 170 metres, mean 81 metres, (s.d. = 37.6 m)
(Fig. l). Territory size for II territories in mid-December
averaged 1.02 hectares, (s.d. = 0.23 ha.). Territoriai boundalics
were adiusted when new nesN were re-sited 10 30 metres
iiom thc prevrous nest, or when pairs abandoned their tetritol'
afrer nest iailurc. In Fcbruary parents with fiedgiings exparrded
their rerri()r,es to include the tcnitoq/ of unsuccessful pa;t '
or prcviousiy unoccupieci $est lacing scrui,.

i l t " l

NEST s ITE .\NI] \i,\TEIII,],'.

N!'sts oi l leq capDei i loorns $ere built rn tnree or tt lr
\ ' ,ay \ '.r l i . i ,r! or i- ionzontal rrec ibrrs :lt heishi. ri 2 :/
mcues ern  he ig r , t .1 .5  me l res  (s .o .  -  l . l j  m) .  L r r  =  29)
/ laL , le  i r .  Of  2 t  nes ts .  16  l - t5 t i )  wcrc  bur t i  rn  N{o iher -
umbrd  rc . .c r : r .  i r  ' - {E 'X)  i : r  I l r r r . , i r - l cuv . :d  i r i r rba ik
: : rDt ; - l s ,  l : : : l  t r .o  ' .7 | i \  r :  ] l ,  , i , .  '  ,  r , r ( , , \  i i l r ie .  Nes ts  i i
3 lack  f  y l re - .s  I ' i nc  ucr : :  i r i i . . l - , , i l l r \ l  i n t  ma in  1 . . rn1 ;
! \nc i !  i l  a louL lc  b r l r l ch  oc , r r i r tL l  - ^ \ l l  ncs l !  ! i ' c ie  ooen c r . t ! \ .
i()nslruclco oi Jr-! qfrss l d c()DNeLr rrnd l:ccasionat sh::c;
o r  b r i i , .  , \es ts  :n  Mo ihcrumhln  erd  N i i r r0*  - l c i ^ . ,e i
l ronbark  n ld  vc rv  l i t i l e  l i cher  o r  inoss  on  ihem (nor  i , .1

tne  hos t  i ree) .  bu t  nes ts  in  B lack  Cvoress  P ine  , , ' c re
studded wrth Iichen and moss. rhus blending wrth the nost
tree. The nest l ining (rvhere seent was of downy scecis l iom
ground herbs, with a finai sparse laver of feathers and fur.
Nest f lrbric was stretchy and durable; one nest expanded
to contatn three active nestl ings but eventually tore just
befbre the young fledged. Of 29 nests, onlv one was re-
used ir,.r l/,r when it was repaired after a storm. Eight nests
(27Vo) were built of new material and l2 (4I7o) were built
trom recycled nests. For eight nests it was not known if
they were new or recycled (Table l).
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TABLE I

Corel la 28(1)

Table showing raw da[a for ail nests sludied August 2000 to March 2ool. of 29 nesting allempts, only seven nests produced fledglings. Estirnated datesare io brackeE c4! = the sequential oesls for each pair, e.g. 'H6' = the 6th nest foi pair i. Tree'species: M ='1i461hs.rmla;. NI = Narrow-leaved
Ironbark; BcP = Black cypress Pine. Brown-plurnaged mares were from pairs gb, NH,le, and vg. .R' = recycred; .Rep'= 1epn1p6.

Nest
height New or Nest

N (23 Au8) (28 Aus)
N (10 Sepo (14 Scp0
R l0 Oct (t4 Ocr)
R 24 Oct (28 Oco
R 5 Nov (9 Nov)
?N (10 Nov) (14 Nov)
?N (13 Nov) ( l? Nov)
?N (20 Nov) (24 Nov)
N 19 Nov 24 Nov
?N ONov  0Nov
R  O N o v  O N o v
?N 0Nov  oNov
R (26 Nov) 30 Nov
?N ONov  0Nov
?N 26 Nov 30 Nov
N 28 Nov I Dec
R 28 Nov I Dec
N  2 D e c  6 D e c
?N 3Dec 7 Dec
N  6 D e c  g D e c
R 6 Dec 10 Dec
Rep  8Dec  l l  Dec
R 10 Dec 13 Dec
N 9 Dec 13 Dec
R l0 Dec 12 Dec
R l l  Dec  l 4Dec
R 16 Dec 2l Dec
R 20 Dec 23 Dec
N 2l Dec 21Dec

Incubation
started

Young
hatch

(l Scpo (15 Sepo
(17 sepo (l oco

l? Ocl
I Nov

12 Nov 25 Nov
(17 Nov) I  Dec
(20 Nov) 4 Dec
(27 Nov) l l  Dec

28 Nov l l  Dec
0 Nov ?

<2 Dec
0 Nov 1
2 Dec
0 Nov 'l

4 Dec
5 Dec
4 Dec
8 Dec

l l  Dec
13 Dec

(14 Dec)
14 Dec
16 Dec 30 Dcc-l Jan
16 Dec
16 Dec
16 Dec 29 Dec
24 Dec 7 lan
25 Deo 8 Jan
27 Dec l0 Jan

Nest
failed

Slorm or Nest Young Youog

e88
egg
n l ing
- 14 Dec 19 Jan
n' l ing
n' l ing
n ' l i ng
? -
egg
2 -
egc
? -
€gg
eg8
egc
eg8
egg
egg
e88
e88
- 13-15 Jan 23 Feb
egg
egg
- 12 lan 2lFeb
n ' l i ng

No. of
Code Tree

H I  M  2
J I M 5
H2 NI 5
H 3 M 2
H 4 M 4
CVI BCP 7
A D I M 6
BONI  N I  5
B B I  M  6
J G I M 4
J2  N I  5
SS I  BCP 6
S S 2 M 3
PPI NI 5
NHI  N I  5
M B I  N I  4
PP2 NI 4
H 5 M 5
J3 NI 5
A B I  M  3
J G 2 M 7
PP3 NI 4
H6 NI 2
M B 2 M 5
A D 2 M 6
N H 2 M 3
J4 NI 5
A D 2 M 4
A D 3 M 5

2.

l
l +
I
2
I
l +
1

,:

I
2
l +
I
2

2l Oct
3 Nov
I Dec

9 Dec
17 Dec
14 Dec
4 Dec
4 Dec

<30 Nov
4 Dec

28 Nov
l1  Dec
9 Dec
6 Dec

l0 Dec
14 Dec
19 Dec
15 Dec
16 Dec

l7 Dec
20 Dec

13 Jan
2l  Jan

22-23 Jan

;
p

:
p
p
s

p
2
P
1
p
p
s
p
s
p
p
p

P
p

29 Sept I Nov
- 14 Oct 2l Nov

27 Feb
I Mar

NEST BUILDING cHRoNoLoGY

Females alone built the nests which took 2_5 days to
complete, averaging 3.5 days (n = 16). Time from nest
completion to the start of incubation was 2-4 days,
averaging 3.1 days (rr = 16), (Table l).

EGG LAYING

Twenty-five nests with sitt ing females were too high to
visually confirm the presence of eggs. The contents of one
nest, H6, were visually monitored with a hand mirror and
three eggs were laid in that nest on consecutive days. Egg_
shell colour was very pale green speckled with purpli-
brown to form a darker central band.

INCUBATIoN

Time from the start of incubation to hatching was
approximately 13-14 days (a = 7 nests). At neit H6
(contents of which were visually monitored), three eggs
hatched on consecutiye days from 14 days after the firit
egg was laid. Female H incubated for short periods of time
after the first egg was laid, and for longer periods of time
after the second and third eggs were laid.

BRooDTNG

At nest H6 from 0900,1200 hours the female brooded,
preened and shaded her young for 2442 (mean 33)
minutes per hour (n = 6 hours) when nestl ings were one

to seven days old, and for an average of five minutes per
hour (t? = 5 hours) when nestl ings were eight to l0 days
old. The female no longer brooded or preened her young
when they were I l-13 days old, but she shaded them from
the hot sun for up to 38 minutes per hour (n = 3 hours)
1200-1500 hours during mid-January.

FEEDING cHRoNoLoGy

Nest H6 was observed for a total of 24 hours durins the
l4 .day  nesr l ing  per iod .  w i rh  l -3  hour  watches  made ia i l v
in daylighr hours from 0bO0-2100 hours Daylight Saving
Time. The nest contained three nestlings. On average mori
feeds were brought to the nest 0600-1100 hours and l5O0-
2100 hours with less in the middle part of the day, for both
male and female (Fig. 2). As a general observation, there
was also less activity at other nests studied, durins the
middle part of the day. Feeding ceased remporarily- if a
predator ( 'hawk'or goanna) was near. Figure 3 shows a
0900-1100 hours feeding sample over 13 days (n = l l
hours), where the female brooded or shaded the nestl ines
for long periods in days l-7 (r? = 4 hoursJ. and rhe male
compensated by bringing many more feeds to the nest than
the temale. in days 8-13 (n = 7 hours) when the female
was brooding much less, she brought more feeds to the
nestlings on average than the male, 0900-1 100 hours.

For nest H6, in days l-6, feeds per nestling averaged
4.73 per hour (n = 5 hours), increasing in days 7-13 to
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5.7L feeds per hour (t = 19 hours). The overall average
number of feeds per nestling per hour for days l-13 was
5.5 (n = 24 hours), and averaged 6.3 feeds per nestling
per hour (r = I I hours) in the 0900-1100 hours time slot
(days l-13). This was compared to nest NH2, where two
nestlings averaged 5.0 feeds per hour each, 0900-1100
hours (n = 4 hours) (days 4-13). The highest number of
feeds per hour brought to nest H6 was 31, which averaged
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Figxre 3. Chart for Nest H6. 0900-1100 hours Daytight Savin9 Time data
fot three nestling$ in 13-day nestling period, conparing nale and
fen@le fteding ntio. Minutes per hour for fenale brcoding/sharling
are shown on thart, adjacetr k, fenale synbol tn days I-7 mate
parent conee6ated fot low Ieeding rate of broodin| femate, but in
days 8-13 h'hen female w&r no longer brcodin? she bnught nore fee&
to nettlings than the male. Data b6ed on ll hours obse ations,
h,eather fne, hou6 rounded oll to nearest hour
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Fipwe Z. Chan :howins variatnn <tfeedin| ntes acco in{ 1o the time of da! fo-r,three nestlings
'ir 

iit ua. nn noui'ty httur feeing paitern is showa &t a composite "dav" 0600-2100 hours

Dayli9ht Saving Tine'but was basii on 18 hours observdtions over six days (days 7'13 in

n"i),".ith ot least I hour obsenation fot eoctt d.tylilht how except |or 1400-1500 houts

arut 1800 2000 hours where estimates are $own- ]n o e 'daj'the nnle btouSht ll9 feeds

trc fenale brought t t2 Jeeds and atso brooded for 2 6 hours Minutes per hour for female

broo.linghhadin| are shown on cha , adjacent to femalc sy,nbol Cha shot^is a dip i't the

feedins-rute inlhe niddle part of rlrc day Jor both nule and fenale. Weathet war fne with

tenpetutures 16 31"C. Hours are rounded olf to nearcst lnur

10.3 feeds per nestl ing per houl on day 11, at 070H800
hours. In 13 days, for 15 hours a day it is estimated (based

on the known feeding rate) that nest H6 parents would
have brought a total of 3 200 food itcms to the thrce
nestl ings.

Parents'foraging success rate for pouncing was one in
six attempts for female H (n = 7\ attempts); and one in
eight attempts for male H (n = 3l attempts).

FooD

At nest H6 recognizable food items included
grasshoppers, katydids, small cicad.as Cicadetta labeculata
and PauropsaLta encaustica, spiders, bush cockoach,
moths, butterflies, caterpillars, beetles, ants, dragonflies and
mayflies. Large mud-wasps were numerous but were
avoided as a food item. Tenderized caterpilLLrs were fed
to the nestlings for the tirst few days. After five days the
nestl ings were tbd quite large items, whole. The largest
item was a green grasshopper about five cm long, fed to
a l3-day-old nestl ing. Generally the male brought the
largest itcms to nest. Winged insects were always pushed
head-first into the throat of the young.

FAECAL SACS

At nest H6 faecal sacs were removed at a rate per
nestl ing ranging from 0.3 per hour when 4-5 days old
(n = 3 hours, 0900-1200 hours), gradually increasing
to two per hour when 12-13 days old (r = 3 hours,
0900-1200 hours). The feeding parent would inspect the
rear of the nestling afte. giving a food item, and if a faecal
sac was produced, the parent would collect the sac in iis
beak and fly (sometimes with a flutrering fl ight) about
20-30 metres before dropping it.
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Nestling chronology

The nestl ing period was 12-14 days Qr = 4 nests) (Table
l). The number of nestl ings per nest was between one and
three, mean 1.6 (n = 12 nesis). At nest H6, three young
fledged over rhree days, from l,l days after the first egg
had hatched; two young t' ledged within hours of one
another, the third two days later. All three fledgcd between
i 100-1300 hours.

Irttteperttlence

The time fiom lledging to independence was 33 .10 days,
rnean 37.,1 days (rr = 7 tledglings). Age at independence,
post-hatching, rvls 47-53 days (6.7 7.5 weeks), mean 50.,1
days 17.2 weeks) (ri = 7 fledglings).

.,)uring Septcmber December, 29 nests rvere completed
rrnd of these 22 (.7 6%) failed eiLher ar the egg or nesti ing
srage (Table l). i ., lests thar succeeded in producing
tiedglrngs includeci t ive of l7 nests in Motherumbah. and
one or lwo nests ln Black Cypress Pjne, but only one of
i rn  nes ts  in  Nar row, leaved l ronbark .  Hor izon ta l l y  and
vcrtically t i)rked sites lared eoually, and nests between two
aiid seven metres in height succeedeci. so nest neight anci
rng ie  d id  no t  aDDcur  io  bc  re lev i rn i  to  nesr  succcss .  In
September October. twct oi three r,ests succeedcd; in
'ovember  a l l  th ree  nes ts  l l i l ed ;  in  December .  17  ' res ts
tailed lnd one succeeded; in january, ibur out of l lve nesls
succeeded. Ncsts built eithcr early or late ln the brceding
'tirson \lere more successiul than lnose built ir Novembcr
:nd December.

-rere werc (melnl 1..1 ncsr t ltempls (range i {)) pcr Dtir.
l i)r Lhc l2 pairs ,t i Rcd capped Robins. fhrcc of the four
,rrown piumaged naies \\ 'c[c i,LpDarerti) terti le lfter painnir
'.vrtn femlles and nestlng. Oae brotvn pair f ledveci trvo
'.1)Llnq. ' lnother pair i lcdged one yoLlns; t\\r) nestl ings 01 a
i : ' , r rd  pa i r  were  ios i  our ing  a  squ l i l .  ESSS o i  the  fou f tn
orown Darr werc rwlce depredatcd and not pfovcn ltrt i le.
The overail nest success riLte (nests rnat prociuced iledglings
ler nest artcmpt) rvas 2;1 pcr cenf. and was slightlv highcr
in  b rown rna les  (2E%) than in  co loured  maics  (227, ) .  bu t
colourcd maies oroduceci more fledglings per pair. Brorvn
i)1ales produced a mean of 0.7-5 l iedglings (range 0 2) per
farr. coioured mares produced a mean oi l. l2 t iedgiings
(range 0 5') per pair. compareci rvith the overall mean of
i.0 tledglings (range 0 5) per pair. As a measure of multi-
broodedness, only two of i2 pairs re-nested after a
successful nest (Table l); pair H fledged two young in late
September, then afier tbur unsuccessful attempts, f ledged
three more young from a sixth nest in mid-January. Pair J
fledged one young mid-October, followed by three
unsuccessful attempts.

Nest thrcats and pretlators

Of lhe 22 nests that failed, storm damage caused three
failures but depredation was the probable cause of failure
for 16 (557o) of the 29 nest attempts (Table 1). Nestl ings
iess than one week old vanished from four nests. Assuming
that sitt ing females on high nests were incubating eggs, 12
nests failed with eggs probably depredated. No depredation
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events were witnessed during the study period. A Black-
faced Cuckoo-shrike Coracina novaehoLlandiae may have
taken eggs from one nest (it was seen perched near the nest
with something in its beak and the nest was rebuilt at a
new site the following day). Collared Sparrowhawk
Accipiter cirrhoceplnlus and nesting Brown Goshawk
Accipiter fasciotus regularly patrolled the study area
especially at dawn and dusk. Other possible avian predators
seen rn the study area (per Major er nl. 1999a and pers.
obs.) were Australian Hobby F'alco longipennis, Brown
Falcon ,Falco berigora, two nesting pairs of pied
Currawong Strepera graculina, Laughing Kookaburra
Dacelo rtovaaguineae, Olive-backed, Oriole Oriolus
sdgittatus, Grey Butcherbird Cracticus torquatus, Grey
Shrike-thrush Co Ltricincle harnonicq. Australian Raven
Corvus cotortoides, Austraiian Magpie Gwnorhina tibicen,
?nd White browed Babbler Po uttosto|uts supercil iosus. In
Fcbruary 2000 a goanna Varanus v.ttrits took nestl ings
lrom a nest lpers. obs.) and during the srudv period sevcral
goannas werc seen near nesls.

Fi..,e species of cuckoo that are k own to lav rn Rcd-
capped Robin nests were present in ihc studv area_ The
. ,b tns  l lu rv .  r r rc lcL t  i lBgre \ \ i \e l \  tuu . rd '  c . tc i .o , , . .  bur  no
cllckoo nestl ings were scen in Red cappcd Robin nests.

in iate January 200I temperatures reached 45'C durins
.i lveek-long heatwave. but eight recentiv l lccivcci young
surv ived.  Eer l ie r  rn  ianuarv  th ree  nes l l lngs  surv ived
Cavtime iemDeratures that reached 4,1"C. i '  sitt lng t 'emaie
was in , lu red  r . iu r ing  a  soua l i  and ner : rcs t l inqs  ios t  ( thc
icmale \\ 'as seen the tbliowing day ivith feathers misstnt
l rom tne  back  o f  the  necK) .  A  newly  f ledgeo br rd  was
r - ' r i s r , r id  by  i t s  Darenrs  fo r  a  dav  io l lowrng i t  squa l l  bu t
-.ulvived (farents and I 'oung became senarated and louci
: i cada c l l l l s  obscr red  contac t  ca l l s )

I}ISCI.JSSION

loDutul ion 4e ttt\

Nii,LJor d1 .r. (1999b) mcasured population dcnsitv fbr 196
,rr.rre Red capped iiobins near Forbes rn cenrral Ncw South
Vrhles. and found more maies per hectafc 10.E6) in large
iemnants  than in  sna1 l  l inea l  remnants  (C. -?5) ,  w i th
popuiation d!stribution in iarge rvoorji lnd remnants being
evenlv soread despite ir high degree of,,ariation in habitat
ch i l fac rer is t i cs .  The i l resent  s tudy  measured ind iv idua l
ierntory size rathcr thi,Ln population densit\,, and lound lhat
a brecding popuiation of l2 parrs of Red capped Robins
was c lus te red  in  a  spec i f i c  hab i ta t  t ype  w i rh in  a  much
larger woodland area. For comparative purposes. there were
0.02 males per hectare brsed on the init ial 40 hectare
search, or 0.90 males per hectare based on the 12 hectare
study site.

Coventry (1988) measured territory size for three
adjacent territories of Red capped Robins near Cooma in
southern New South Wales; two were 0.5 hectares each,
and a third was 0.25 hectares, which compares with a mean
territory size of 1.02 hectares (a = l l) for this study. At
Nimmitabel in the Southern Tablelands of New South
Wales, Robinson (1990b) found a mean breeding season
territory size of 3.2 hectares fbr Scarlet Robins Pelroica
fttulticolor and 1.7 hectares for Flame Robins Petoica
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ohoenicea. where territories were defended interspe{ifically

is well as intaspecifically.

Nests

Coventry (1988) measured average nest height for Red-

capped R;bins near Cooma at 3.6 metres (n = l1)' This

"ompures with an average nest height of 4 5 -metres
1n = ZS1 tor the Red-capped Robins in this study The

northerly aspect noted by Coventry was also favoured by

Red-capped Robins in this study.

Coventry (1988) found that three Red-capped Robin

nests near Cooma averaged 8.0 days to complete, while

Schodde and Tidemann (1988) reported 8-10 days, but

Cape ee Valley nests (r = 16) took only 2-5 days. to

complete, perhaps indicating more suitable weather

conditions and nest material. Dry weather was

adyantageous to nest construction; in prolonged wet

conditions when cobweb was scarce a female began a nest

with no binding, and the nest material soon blew away A

drier climate and the extensiYe recycling of nest material

with predominantly grass constructlon may nave

contributed to the shorter average building time of nests

in this study. Nests for Flame and Scarlet Robins at
Nimmitabel took 6-7 days to build (n = 14) (Robinson

1990a).

Incubation and nestling Periods

Hutton (1991) observed an incubation period of lG-12
days for Red-capped Robins in captivity where the female
began incubation the day after the first e88 was laid. At
nest H6 in this study (where nest contents were visually
monitored) three eggs hatched on consecutive days 14-16
days after the first egg was laid. Coventry (1988) measured
incubation periods for three clutches; each took 14 days
to hatch. More data would be needed to explain why
captive birds may have a shorter incubation period.

For captive birds Hutton (1991) noted that hatching to
tledging took 14-15 days. Coventry (1988) observed five
broods where the nestl ing period averaging 12.5 days
(range l1-16 days). At nest H6, three young fledged
14 l6 days after the first egg had hatched, and the nestl ing
period averaged 12 14 days for four nests in this study.

Feeding of voung

Coventry gave no feeding data for Red-capped Robin
nestlings. ln the present study, nest H6 averaged 16.5 feeds
per hour brought to a nest with three nestl ings during days
l-14 (r = 24 hours). As a general observation, more feeds
per hour were brought to nests that contained two or three
nestl ings, than to nests that contained only one nestl ing.
ln a comparison of two nests 0900-1100 hours, more feeds
were brought per hour to a nest that contained three
nestlings (mean 18.9 feeds per hour, n = I I hours), than to
a nest that contained two nestlings (rnean 10.0 feeds per
hour, n = 4 hours). Robinson (1990a) tabled feeding rates
for Scarlet and Flame Robins for days l-18, which averaged
9.2 feeds per hour (rr = 3l) for Scarlet Robins, and l2.l
feeds per hour Qr = 85) for Flame Robins, presumably per
n€st of 2-3 nestl ings. In a study on Scarlet Robins at
Cooma, Coventry (1989) found that (presumed 2-3)
nestlings received 3.51 feeds per nest per hour (n = 8 hours).

Further studies are needed to confirm that Red-capped

Robins consistently bring more feeds to the nest' per

n€stling, than Scarlet and Flame Robins'

It was not clear why the nestling feeding pattern in this

present study decreased in the middle part of the day (Fig'

)). but heat and overhead sun were probably the main

contributing factors and the behaviour is probably typical

for Austraian passerines with open nests Nest H6 was

more exDosed to mid-day sun than nest NH2, but the mid-

day 'sieita' seemed to apply to both nests' The hiShly

variable rate for the feeding of nestlings throughout the day

indicates a potential diff iculty in obtaining meaningful

figures from small samPles

Independence

George (1950-1951) described Red-capped Robin young

in capiivity reaching independence two weeks after

fledging (they ate mealworms from a tray); Hutton (1991)

noted that young in captivity reached independence 3-4

weeks after f ledging. Coventry (1988) observed Red-

capped Robin parents tending their fledglings for at least

two weeks. while Schodde and Tidemann (1988) reported

three weeks. Red-capped Robin fledglings in Capertee

Valley were fed by their parents for 5-6 weeks after

tledging, while also self-foraging l-2 weeks after fledging'

suggesting a longer learning period and./or more difficult

foraging conditions in non-captive birds. Flame Robin
fledglings were fed for at least five weeks after leaving the

nest (Robinson 1990b).

Nest success

Coventry (1988) found a nest success rate of 63 per cent
(n = 8) for Red-capped Robins near Cooma. Robinson
( lqg0 i r )  a r  N immi tabe l  found tha t  on ly  25  per  cent  o f
Flame Robin clutches produced fledglings, and l0 per cent
of Scarlet Robin clutches produced fledglings, (largely due
to depredation of eggs and nestl ings), compared to an
x\erage nesl success rale lur twelve Australian open nestinB
passerine species of 30.6 per cent. This compares with a
24 per cent nest success rate fbr the Red-capped Robins
in this study.

Robinson further found that fledglings per pair of Flame
Robins per season was 1.20 (n = 36 pairs), and fledglings
per pair of Scarlet Robins per season was 0.39 (n = 23
pairs), while Coyentry (1988) lbund a rate of 1.2 fledglings
per pair (n = 3) for Red-capped Robins near Cooma. This
compares with 1.0 fledglings per pair per season for the
12 pairs of Red'capped Robins in this study. Hutton (1991)
found a much higher fledgling success rate per season fol
Red-capped Robins in captivity; one pair produced seven
fledglings from six nest attempts where five attemPts were
successful. The most successful pair in this present study
(pair H) produced five fledglings from six nest attempts
where only two attempts were successful.

Robinson (1990a) found that 32 Flame Robin pairs
averaged 2.03 nest attempts per season, and 22 Scarlet
Robin pairs averltged 2.64 nest attempts per season (both
had a range of l-5), which compares with 2.41 nest
attempts per season (range l-6) tbr the l2 pairs of Red-
capped Robins in this study. Robinson also compared



1 0

nesting success rates lbr three European flycatcher species
with two Australian robin species, and found large
differences. European ilycatchers laid only one large clutch
per season and suffered less nest depredation. Robinson
fbund that Flame and Scarlet Robins, l ike other small
insectivorous birds in Australia, laid many small clutches
per season in a probable evolutionary adaptation to a high
rate of nest depredation. In rhe present study, the high
number of nesting attempts per pair of Red-capped Robins
supports Robinson's fi ndings.

Nest predators of Flame and Scarlet Robins identified by
Robinson (1990a) were Grey Shrike-thrush, Pied
Currawong, Eastern Brown Snake and Tiger Snake. Major
et al. (1999a) used artif icial nests and eggs in a study of
nest depredation of Red-capped Robins near Forbes, and
found a 34 per cent nest depredation rate, with predators
being Grey Shrike-thrush, Grey Butcherbird, Australian
Raven, Apostlebird Strutlidea cherea, Pied Butcherbird
Cracticus nigrogularir, Australian Magpie, Pied Currawong,
Grey-crowned Baltltlet Pomatostortrus tenporalis, and
Rufbus Whistler. There was a higher rate of nest
depredation in this present study (55%) compared to
Major's study, but no nest predators were positively
identif ied.

A higher nest failure rate for Red-capped Robins in this
study in December compared to January suggests
December depredation by nesting birds-of-prey. Currawongs
and larger birds-of-prey had finished nesting by January.
Large cicadas were plentiful in late December and January
and may have provided an alternative food source for
predatory birds, and loud cicada calls in January may have
camouflaged begging calls from the young. The more open
and hawk-accessible canopy of Narrow-leaved Ironbarks
may have been the reason for their higher nest failure rate,
compared to the more enclosed canopy for Motherumbah
nests.

Rowley and Russell (1991) and Rowley et al. (1991)
showed that multi-broodedness in small oasserine soecies
was determined not by the orerall numbei of nest attempts
in any one season, but by whether or not pairs re-nested
fbllowing a successful nest. The high number of nesting
attempts for the 12 pairs of Red-capped Robins in this
present study may have been largely a response to nest
depredation, but two pairs (H and J) did re-nest after
succcssfully f ledging young. Hutton (1991) described five
successful nest attempts in one season for a pair of captive
Red-capped Robins protected from predators, clearly
indicating the capacity fbr multi-broodedness for this
species in the wild. Robinson ( 1990a) found that one-third
of Flame Robin pairs laid second clutches in the same
season if their f irst clutch was successful, but that none of
the successful Scarlet Robin pairs did the same.

This paper covers only one breeding season but gives
nesting biology data that could be compared with tuture
studies on Red-capped Robins in other areas. Further
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studies on depredation and specific habitat requirements
would also be useful.
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