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Colour changes in nestlings and the timing and nature of changes in colour which take place in
adults before, during and after the nesting season, as determined from field observations of marked
birds, are described for the Cattle Egret Ardeola ibis coromandus at two Australian breeding colonies.
Nestlings have a yellow beak at hatching, which changes to yellow-tipped grey or black by-about ten
days and by fledging at about 45 days, to diffuse yellow and grey. By iime ot independenie the beak
has changed to yellow, but some retain the grey or black for up io two months after fledging. All birds
two years of age or older attained full orange-coloured breeding plumage and during co-urti-ng gained
magenta face colour. First-year birds of each sex included some with typical full orange-ioioured
breeding plumage (22%), some with varying degrees of pale colourarion (;g%), some wilh complete
but pale colouration (9%), while others remained white (40%). Firsfyear dirOs oi each pattern gained
magenta courting colour on the face, attempted to attract a mate, or mated and successfully ieared
young. Wide variation occurred in the dates of onset and time for completion for both pre-breeding
and post-breeding moults. Significant variation was found in the timing of onset of magenta facial
colours and return to normal non-breeding yellow.

INTRODUCTION

There is no Australian study comprehensively
describing the colour changes ciuring the life cycle
of the Asian race of the Cattle EsrJt Ardeola'ibis
coromandus, which has becomd widespread in
eastern Austra l ia  s ince i t  f i rs t  began breedins in
1954. Hindwood et at. (1969) lrovided sdme
information on colour of adults arid younq. while
McKill igan (1985) described the oniet of"colour
with age of f irst year birds returning to the breed_
rng colony. Maddock (1989) furthei extended the
information in McKill igan (tlSS; with a study of
lagged birds. This paper describes the resulti of
rntensrve study of the Cattle Egret l i fe cycle

carried out at two Hunter Valley breedine colonies
(Shortland and Seaham) between the 19g1-g2 and
1992-93 breeding seasons and updates the infor-
mation published in Maddock (1989).

STUDY AREA

_ _ The study was conducted in the Lower Hunter region of
New South Wales. A breeding colony of egrets, which
included Cattle Egrets, became estabiishetl it Shortland
(i2^"531!, 151"42'E), an ourer suburb of Newcasrle, in the
1981-82 breeding season and the birds have returnecl each
season since. The Seaham colony, established in the 1g7g-7g
season (Gilligan 1979) is situated in a corner of the Seaham
Swamp.Nature reserve (32"30,5, 151"44,E) on the Williams
River, just over 30 km north of Shortland. The flood plains
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RESULTS

Nestling to Fledging

Newly-hatched nestl ings have a yellow beak
(n = 10). By the timc the young can bc seen
above the edge of the nest at about one weck
after hatching, the beak has changed to grey or
black with a yellow tip (n : 73). As they approach
fledging, which takes about 45 days, the grey or
black becones diffuse in colour as the adult yellow
spreads from the tip (n > 1 000) and during the
same period. the crown of the head attains a buff
colourcd patch (Maddock 1988). Howcver, the
black or grey coloured bil l  rnay be retained for up
to a month after f ledging (n > 1 000). Two birds
with juvenile black beak have bccn recorded at
migration destinations in March and April.

Winter (Non-breeding) Coktur: Adult Birds

All tagged first-year birds, once they became
indcpendent and lost the dark beak colouring,
wcrc indistinguishable from adult birds and no
distinguishing features wcrc discovered in winter-
ing flocks (n : 108). Body plumage is all white
except for a palc buff crown and the beak and
facial skin (lorcs) are yellow. The buff crown was
visible on all birds scen clcarly at the winter roosts
and on birds foraging in pasturcs during winter
(n > I 000).

The tarsus and upper surface of the toes are a
grey-black colour with the tibia grey. However.
when observed in the l leld, particularly in back
lighting, thc wholc ofthc legs appear grey-black.

Acquisition ol Breeding Colour

Maddock (1989) classil ied l irst-year Cattle
Egrets, identif ied by patagial tags. into four
colour groups:

white (no signs of colour except lbr a butl patch
on the crown of the head);

pale (touches or distinct patches of palc buff
colouration on neck, shoulders and breast);

full-palc (a lull coverage of breeding colour on
neck, shoulders and breast, which was a dis-
tinctly paler buff than the colour of older
birds);

full-coloured (head, shoulders and breast
car r ied  r  fu l l  coverage o l  s t rong orange
corourJ.

ncaf {hc junct ions of  thc lo* ,er  I  Iunter .  Wi l l iams iLnd paterson
Rivc|s providc l i r raging rreas lor  Ca1l1e Egrcts f rom thc
colonr. . \  dur ing the bfccding scason and for  horh local  and
rnigral ing bi rds dur ing $inrcr .

METHODS

More than a lhousrnd rrcs l l ing Catt lc  Egrcts werc cxanincd
in rhe hand dur ing banding s incc 1983 8.1.  Nino huDdred and
cighty- lwo which hlve had paragial  rags at : rched wcrc
obscrvcd iD the ncsr several  l incs each wcek f roD t ime of
handxrg to f icdging.  Obscrvat ions were mainla ined in rhe l ic ld
rrc l r  lhe cdonv af ter  f lcdging unr i l  the bi rds disappearcd
ci lher through death or  b! ,  migral ion.

Thc Sho|r land colony xas v is i red alnost  dai ly  in cach of  (hc
breedioq sci rsoos hetwccn l9 l l l  l {2 and l9E5 86 and once to
lwicc pcr  weck in thc breeding scasons between 1986 87 and
199{191. Scrhan was v is i tecl  i lbour once per wcck dur ing
l9 l t5- l l6 and usual ly  t \ ! ice dai l )  f rom I98ci l7 ro 1992 93.
( lbserv;r t i ( )ns at  Shor l [ rnd *erc crrr icd out  f fom an obscrva,
l ion l lat i ( ) rm in the centre of  thc colony.  f rom a lowcr i r t  thc
cr lgc of  lhe colony and f rod) \ 'anrago poin ls a l  wrtcr  lc \ ,c l
wi th in lhe colon! ' .  A1 Scahi i r l l  thc observat ions wcre nladc
frnnl  thc roadside rnd i r  palh adjacenl  to thc colony a1 5 io
I0 nrctrcs d istance f rom ncsis.

Sincr  l9 l t6.  t * , icc dai j ! ,  t ravcrscs.  usual lv  l ive days per wcck,
$cre nradc aloDg r  l { l  kn stre lch of  ro i td belwecn Glcooak
anr l  Ralmond Tcrracc.  in the Wi l l iam\ Val lcy.  and pcr iodic
i l l ly  through C.r t t le F:{ret  torasiog ercas in thc lowcr FIunlcr
l'alerson llood plains. To thc oftier of 2.10 0{]0 sightings of
unnt i t rkcd bi rds $,crc Inade crch year.  I t  was rot  possib le 1o
( lcternl inc hos nany ol  these were the sanre i r rd iv iduals
bcc.rr \c  of  rhe w.rves of  migrar ing bi rds arr iv ing in aod lcavins
l h c  I  l u n l c r

Dur ing cach winler  f ronr l9 l i6 on*,nrds.  f locks using wintcr
rrJosls werc regul ! ry r r )onirorcd at  Serham and Short land.  arrd
l ro ln 1937 rr  Richardsors SsL'mp.8 k ln south ol  Seaham.

( lb\ervat lons were fecorded in and near the breeding col-
onics of  a nr ta l  o i  l6 l  b i rds markecl  wi th patagia l  t?rgs which
returnecl  for  ncst ing.  Of these.  onc was observed on each of
l ive consccut ivc selson\ .  l0 for  four seasons.  2.1 fof  three
scasons anrl 5,1 for lwo. Ta88ed birds fK)m the two colonies
lnd (aggcd v is i tor \  pu\s i rg through the arca on their  outward
autunln i rnLi  rcturn spr ing migratk) l l  were nlso ohservcd.  Morc
rh.rn 5 000 s ight ings.  consist ing of  f rom less than ien to morc
thrn l0()  obsorvat ions of  indiv idual  b i rds serc mndc.

Behrviour. rnd coloural ion of  b i rds rvere recorded f rom
observat ions made usinq l (Jx50 binoculars and 3(Jx 90x lc lc
scopc.  Dctai lcd rccords of  the t ransi t ions f rom prc-brecdjng

wintcr  colour througholr t  the breeding cycle to complet ion ol
post-breeding moul t  were recordcd for  the tagged birds.
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First-year birds returning to the colonies since
that study fitted the same colour descriptions
(Table 1). Both sexes, identified by their courting
behaviour and copulation, were identified in all
four colour categories and all combinations
nested and successfully raising young at both
colonies. Seasonal variation in the colour
categories is shown in Table 1.

Stages of Colour Change

The stages of transition to breeding colour
identif iable under field conditions are:

1. the start of pre-breeding moult, identified by
loss of feathers are from the neck, giving a
scraggy appearance and ultimately bare skin;

2. the new neck plumage, before the feathers
begin to break from the sheath, resembles
stiff, very pale-coloured buff straws;

3. when the plumage resumes a smooth appear-
ance, the colour is at first a pale buff, much
the same colour as is retained by pale and
full-pale first-year birds throughout the rest
of the seasoni

4. the colour deepens to the typical strong
orange for older birds and for full-coloured
first-year birds;

-5. the facial skin begins to acquire a pinkish
tinge and finally attains a strong magenta
hue, the beak becomes a strong magenta red,
with a yellow tip, and strong magenta can be
seen inside when the beak is agape at about
the time the full strensth of colour is
achieved;

6. the' legs may begin to acquire a reddish
colour, but some birds pass through the
courting cycle without colour change to the
legs;

TABLE, 1
Colours of returning year 1 birds 198518G1992193.

Full Colour Full Pale Pale White Total

7. Ihe skin of the head and neck becomes a
bright cobalt blue at the magenta stage,
observed when the bird raises the neck
feathers during courting behaviour while
facing away from the observer;

8. the magenta acquires a rich purplish-red flush
and the iris becomes a rich red during the
height of display and pair-bond formation;

9. after the bond is established, the eye quickly
returns to yellow and the facial skin and beak
begin to fade to pinkish (commencement of
fading has been observed over a period as
short as 20 minutes in five cases);

10. face and beak have returned to the normal
colour by the time egg laying is advanced and
incubation commenced;

11. leg-colour, if acquired, fades to a brownish-
yellow during early incubation and eventually
reverts to grey-black during chick raising.

It has not been possible to determine the duration
of the cobalt blue skin colour, because the dis-
plays which reveal the colour cease soon after the
pair bond is established. No bird has been
observed with cobalt skin after the magenta phase
has been completed.

All tagged birds which returned for the second,
third, fourth and fifth years acquired a full cover-
age of strong orange breeding colour. The colour
which emerges after the scraggy neck phase is at
first a pale buff and the deep orange takes about
two weeks after the complete coverage of colour
is observable in the field. Three tagged birds, in
which the complete transition was observed, took
9, 13 and 15 days respectively.

Variation in Schedule of Colour Change

Table 2 summarises the dates of besinnins of
changes recorded each season from 1988-89 to
7992-93.

Wide variation occurred amongst individuals in
the timing of the stages of colour change. In 1987 ,
along the Williams Valley transect from Glenoak,
the first signs of neck moult, identified by scraggy
neck feathers and first signs of colour on the neck,
were observed on 19 Ausust. One bird in 1 000
was noted to have achiJved full colour on 25
August, with others in neck moult. By 23
September, the onset of breeding colour for those

8s/86
86187
87/88
88/89
89/90
90t9r
9U92
Totals
Percentage

1
4
8
9
9
2
2

35
22

0 0 3 4
3 8 8 2 3
0 1 3 2 2 3
2 1 1 1 0 3 2
2 8 1 6 3 s
5 3 9 ' . t 9
2 4 1 7 2 5

L4 47 65 161
9 29 40 100



achieving colour was well advancetl. In 19gg, the
hrs t  s igns  werc  in  J r r l y  ( lb th  a r  Seaham and 25 th
r t , the  shor l land  even ing  roo \ l )  and in  lgge un  7
J I I ) .  ln  tqe l  lhe  hr \ l  s igns  r r l  co lour  wcre
recorded at Morpcth. on 9 August and the first
magenta was seen ncar Maitland on l6 October
(N.  Fos ter ,  pc rs .  comm.) .

In 1988, nesting bcgan at Seaham on 5 October
and by 14 Octobcr, l6 nests were established. At
evening roost t ime on 1,+th, 36 of 110 birds loafing
in mid swamp were white birds only just beginl
ning the obvious ncck and head moult. Birdi in
full colour but lacking courting colours on the soft
parts and birds in full colour and courting flush
wcrc includcd in the renrainder. On 23 Oitober
13 of 130 loafing birds were sti l l  in early moult
slagcs.

In thc 1989 90 season, two white birds were
rccorded with scraggy neck on 17 Novembcr,
when sevcral hundrcd nests were already well
established in the colony aftcr nesting com-
menccd beforc the end of October.

The Magenta ()ourting Phase

Wide indiviclual variation occurs in thc date of
acquisit ion of magcnta, with first year birds in
gencral being much later than older birds (Table
3). Of 2.+ nrarked egrets for which changes could
be followcd, five of 14 birds which wcre two years
or olt ler f lrst acquired magenta in October, the
other ninc in November. Of the l0 one-year old
birds. four gained magenta in Novembcr, the
remainder in Deccmber. Fifty l irstyear birds,
which acquired magenta. nested during thc period
of the study. 23 successfully. Sornc l irst-year (for
cxample four in 1992-93) pass through the breed-
ing season without changing and do not attempt
to  ncs t .

Variation also occurs in the length of t imc
magcnta is held. Most rcturning birds have
already gaincd nagcnta befbre they arrive at the
colony and consequently thc lcngth of t ime pre-
ceding arrival cannot be determined. The mean
time for 42 of thcsc bircls which were followed
until the magcnta was lost, was 15 days, (range
2-38. SD 9). Of tbur birds for which complete
rccorcls were obtained from time of pre-nesting
moult. the times held wcrc 9, l lJ-20, 24 and 27
days .

M. Maddock: Colour changes in Catfle Egret Corel la 17(4)

Dur ing .  r .he  perk  d i5phy  per iod  ius r  p r i ( j r  lo  a
pa l r  h ( 'nd  hcrng  cs tah l i s l )cd .  thc  magen lu  under -
goes a flush to a rich and glossy staie. Once thc
pair bond is established, 

-the 'red 
iris chanscs

rapidly to yellow (sometimes visiblc in a fiw
hours), and thc magcnta fades to pink, which
progressively wcakens unti l the bil l  and face are
completely yellow again. The mean number of
days for 21 cases in which this fading was com-
p lc tc ly  re r ' , r rded ua \  lh rc ( .  d rys  { r rngc  0  u .  SD
2) ._  In  t l re  zer . ,  case rhc  lad i r rg  was c ( ,mp le tcd
beforc the end of thc flrst day. 

-

Fuding ol Mage nta After Bond Formatnn

Thc t im ing  o f  thc  l r rd ing  phdse wr \  lhe  same
l i r r  bo th  membcrs  o f  r  p l i r  in  the  mrr j , r r i ry  o f
pairs studied but ten pairs of 59 which were
obscrved at least to commenccment of fading
werc idcntif ied in which the changes wcrc not syn-
chronized. The dilTerence in timing between one
member irnd its matc in reverting to yelbw
colour, was onc day for three pairs, two days for
four, three days for two, lour dirys for one pair
and nine days for onc.

Return to Magenta Alier Nest Failure

After nest failure. some birds return to a
further stagc of magenta and magenta flush on
the face, as a preludc to re-mating for a further
nestrng, but not all arc successful in obtaining a
second matc. Fourteen tagged birds of 110 nesting
attempts commenced a second nest, of which five
wcte successful in raising chicks at the second
attcmpt. The mean time betwecn failure of the
first nest and return to magenta was ninc dirys
(3  2 r ,  SD:6 ) .

Another tagged male with an unmarked mate,
which raised three chicks to fledging, was scon
feeding the young on 10 January 1989. On I I
January, the male had acquired new magenta and
it rcncstcd about 3-5 mctrcs from its original nest.
The mate for the second nest also passed through
the magenta phase but it is not known whether
this female was the same mate as for the first nest.
The new nest was abandoned after 23 days.

Another tagged male went through tlre
magenta process for a second nest alter nest
failure and renested on the same site. This nest
again failed and the bird was seen one day later
attending a matc on a third ncst ncarby, without
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requrrc capturc and examination of trirds in the
h ln r l  u t  ra r iou .  s l i rgcs  o l  lhc  cy r lc .  Dcsp i te  thc
l i r rFc  nun lhLr  o l  t : rgget l  h i rds .  complc te  ohservu-
tions ol single individuals have bcen very diff icult
lo  ob ta ln .

Lcss than one per cent of birds remain in thc
immediate natal area during the winter. migrating
as far as Tasmania and Ncw Zealand to the south
and to northern Ncw South Wales (Maddock and
Geering 1993) and ntost commence the pre-
breeding changcs in the wintering areas or during
the rcturn migration, arriving at the colony
already in breeding colour, and in the case of the
older birds, in magenta. Only threc birds
remained in thc main study area for long enough
to obtain continuous obseryations ovcr an
extended period pf t ime. one for rnorc than four
years, but even thcn thcrc wcrc gaps in rccording
the cyclc of changes.

Timc St:ale for Brceding Scason Change.s

Rcports from Project Egret Watch obscrvcrs in
Oueensland, New South Walcs, Victoria and
Tasmania, and published reports by Chalmcrs
(1972)  and Hcathcr  (1982) ,  l inked w i th  the
Huntcr Virl lcv observations indicate that pre-
brccding mouit to acquire brecding colour usually
begins in August to Scptcmber. Chalmers ( 1972)
indicatcd that almost all Clattlc L,grets wintering
in the Gippsland area of Victoria developcd
'nuptial plumage' b)' early Scptcmber. Birds
attaining strong colour in north-wcstcrn 

' lasmania

depart earlier than than those which do not (S.
P lowr igh t ,  pers .  comm.) .

About 50 per cent of birds wintcring in Ncw
Zealand acquire colour bctbre thcir dcparture
(Heather 1982). Howcver. although rnarked birds
from Australian colonics have been seen in New
Zealand over a numbcr of years. none have bccn
seen back in Australia (Maddock 1990; Maddock
and Gecr ing 1993) .

A feature of the change process is its variability
within and bctween seasons and bctween individ-
uals. Thc carliest onset of brceding colouration in
both l9E8 and 1989, when nesting commcnced
some weeks earlier than usual, occurred in the
Hunter Vallcy in July. In othcr seasons, the lirst
signs havc not bcen noted til l August. Birds have
bJen recorded just beginning to change colour in
October and Novcmber.

Foing , rh rL lugh the .mi rpenta  phr rse .  I r  i s  suspcr . led
tnr l  tne  (h l td  rn i t t tnp .  rcprcscnts  I  c i l \ c  { ' l  h igyn} .
w h c r c  l h e  t h t r d  h i , n d  l t r d  h c c n  c s t a l r l i r h e d
earlicr. paralleJ to the second attentpt. Thc
regular nest attendance was transferrcd to third
mllte i l ftcr failure of thc second ncst. Fujioka
(1986) reported rwo cases of bigyny in Cattle
Egrcts in Japan.

Four birds were recorded during the course of
thc study rcturning to magenta after nest failure
but fail ing to nnd a sccond matc. In all cases of
second magenta, the fading phase was similar to
that in the first cpisode of magcnta.

P<tst-brcading Change

Post-brceding noult of somc birds feeding
young hls bccn observed before the young are
flcdged. In 1992 93 onc bird moulted while feed-
ing chicks in the first wcck in January at the same
tine as two pairs in courting magenta were com-
mencing nesting. Three birds in.rn advilnced stirte
of n]oult wcrc fccding young in latc Fcbruarry.
Similar observations havc bccn rccordcd in prcvi-
ous seasons. C)ne tagged male with a second nest
after failurc of the first had startcd thc moult
while feeding young in nid February. This was
thc 75th dav alter the second pair pond rvas
lirrmed and the male had virtually complctcd
moult atier a further five days. Another female.
rcnesting allter a successful brood, was sccrr in
post-brccding moult after 16 days of incubation.
She u,as cornplctcly white seven days latcr and
the  ncs t  was  abandoned.

Thcsc two cases were thc fastcst post-breeding
chrngcs recorded. The intclval bctween the onsct
of moult bcing recognized in the field and tl lc
apparent completion. indicated by complctc
white colour and smooth feathering, ranged from
f ive  days  to  bc twcen 2 lJ  and ,10  (n :11) .

DISCUSSION

The description of thc patterns oI colour
change during the l ife cycle of thc Cattle Egrct
has bccn developed by a synthcsis of observ:lt ions
of thousands of unmarkcd birds ancl almost .r
th()usand taggcd birds over the period of the
study. The stud1, provides a picture only of thosc
aspects of thc noulting process and colour
changes rvhich can be otrtained trom lield obscr-
vations. A more comprehensivc picture would
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Comparison with African Cattle Egret
Ardeola ibis ibis

Blaker (1969) referred to the colour change of
the beak and lores to magenta for the African
race as occurring about 10-20 days before egg
laying, with fading occurring one to three days
before mate acquisition was observed. In this
study, magenta acquisition was on a similar time
scale, but no sign of fading was observed before
a pair bond was established, except for birds
which failed to attract a mate.

Lancaster (1970) did not record the time
involved for colour changes of the soft parts in his
study of the African race in South America, but
stated that these colour changes probably showed
for about two weeks, 'perhaps less', and that
individual birds vary considerably in the time
required for transformation. Lancaster (1970)
also referred to the rapidity with which fadins of
the facial colours can occ;r. He estimateO inat
the minimum time involved for the iris to chanse
to yellow was two days, with three days for t[e
bill, five to six days for the lores and six days for
the tarsus, a similar time-scale to that for the
Hunter Valley birds.

Lancaster (1970) also reported wide variation
in colour change schedules-between members of
a pair. In the majority of pairs studied in this
project, the pattern followed by both members of
a pair was the same. Asynchronous fading of
magenta to pink was recognized in 10 of 59 pairs,
seven of which varied by two days or less.

Blaker (1968) and Siegfried (1971) make no
reference to changes in skin colour, but Lancaster
(1970) stated that birds in his study acquired
cobalt blue on the skin of the head and neck. He
did not give any time scale. Observation of the
blue colour was difficult and intermittent in this
study and it was not possible to determine a time
scale except that the only birds observed with the
colour were in magenta and displaying.

Siegfried (1911) reported that juvenile birds
have immature white plumage for about five
months after hatching, before gaining buff colour
on the crown. In this study, the buff crown was
clearly recognizable in young birds before fledging
and strengthened before mid-winter. ltre
emergence of specialized buff plumes at about 10
months, towards the start of the first breeding
season, reported by Siegfried, is of similar ordei

as for one Seaham bird which acquired pale
colour in its first year. However, no plume
development was recognized in any first year bird
which remained white.
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