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INTRODUCTION

Although Cattle Egrets ArdeoLa ibis are known
to acquirc bright orange or buff brceding colours
on hcad. ncck, scapular and breast rcgions during
the breetl ing scason. considerable variation in
plumage has bccn noted in breeding colonies for
both the African norrrinate race /ibls) and the
Asian race (coromantlus ) . In the case of thc birds
of African origin found in South Amcrica (ibls),
Lancaster (1970) rcportcd colours ranging from
none (b i rd  i s  wh i tc ) .  th rough pa le  sa lmon,  to  the
typic.!l strong colour tbr a colony in Colrrmbia,
South America. while Woolfenden et al. (1976)
classifiecl the samc race into thrcc plumage classes:
White (including birds which oftcn have obscurc
palc buff patchcs on lorhead and ncck). buff
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(birds with conspicuous bufT patches but lacking
plumcs) and plumcd (typical full cokrur-plumc
pattcrn). They concluded that the colour variation
is rclated to ags, but not sex. and that the plumage
varies too rnuch to indicate reliably agc or breed-
ing  cond i t ion .

McKill igan ( l9i.t5) in his thrcc ycar study at the
Gatton lrreeding colony in Oueenslantl. adoptcd
a two category colclur clzrssification for t lre Asiln
(<:oromantlus) typc found in Australia. call ing
birds which wcrc white or palc colourcd 'palc'

i lnd all others 'orangc'. Fr()m obscrvatioDs of
nrarkcd  b i rds ,  he  de termined tha t  a t l  ' pa lc 'b i rds

wcre tirst-year. that some nrst-year birds carricd'orarge colour. and that all oldcr birds wcrc
'orange "
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n a st ldy of marked Calt le Egrets Ardeola ibls return ng to breeding oolonles at the Shorl land
Wetands Cenlrc and Seaham Swamp Natlre Beserve New South Wales. frsl_year brds were
c lass fed  n lo  l ou r  coou r  ca tego r i es  wh l t e , ' pae .  f r t  pa le  and  f u  cooL r red  w l t h  nd i v l duaso f
each category successfu y nesi ng and raising ch cks Co ouf dld r iol  appear lo be a laclor al lecl nl l
capabil i ly oi breed ng as breed ng success of lhese b rds was lound to be compal b e w(h who e
coony resu tsa l  Sho r tand  and  Ga t l on ,  Oueens land  n  pTcv ious  seasons  A l l  second  yea rb rdswere
found to be ful coloured The malorl ty of returnng l irst year brds dd not nest Coour and sex
appeared lo be ndependent Firsl  yeaf bircls comprized an estlmated 1 3 per cent of b rd s In th- '
Seaham breed ng co ony and 57 per cenl ol foraging f ocks n the v c nrty of the breed ng s le



In  1979.  8 .1  pcr  ccn t  o f  thc  Gaf ton  co lonv  con_
. i r led  r , t  I r r r le  h i r t l s .  rn  I0xr r .  J . l  p . . r  . . cn i .  i rn . l
l . ( r x l .  - . , J  p ( r  r . e n r .  M e  K i l l i g r r n  { 1 9 x 5 )  c " l e u l . r t ( d
lh i r l  t l l c  l ) rce( j inE c0 l ( ' l ) )  r ' , )n i i \ t r ( l  o t  ( , .  r -  l \  J  l (  r
ccnt hrst-ycar birds. Hc also found that f irslviar
I ' i r t l s  l r rc t l  \u \ (c i . tu l l )  ; r1 , .1  p ro t l r rc td  f l c rJ r l ing . .

In the scasons l9li5-86 and 1986-87. patagial
tags werc atti lchcd to Cattlc EAret chicks at thc
brcetl ing colonics irt thc Shor.tlantl Wetlalds
Ccntrc. at the edgc of Hcxhanr Sw:rmp on the
outsk i r ts  o f  Ncwcast lc .  and a t  Seaham Swamp
Naturc  Rcscrve .  on  thc  Wi l l ians  R ivcr . ,  about  3 )
k r l t  n ( ' l t l )  , r l  S h r r r t l t r t r r l  t h e  t r r g g i n g  p r 0 g r i r m r n c
rs pitrt of an i irvesti l l i l t ior callcd project Egrct
Wutch. ol bleeding bioktgy. ecologv. migraaion
antl cl ispersion pattcrns of all t irur specics <if egrct
(Grca t .  In te rmcd ia te .  L i t t le  and Cat t l c )  wh ich
brcctl in the Lo$,er Hunter Vallcy. Thc tags wcrc
colour cocled to denotc the colony in whlch the
trggrng was carricd out. and carr.icd numbers
ider t i f v ing  thc  season o f  tagg ing  anc l  ind iv idua l
b i rds .  Th is  s tudv  rcpor ts  thc  resu l ts  o l  an  invcs t i -
Sat ion  in to  co lour  Yar ia t ion  in  Cat t l c  Egrc ts  and
the agc at which they commcncc trreeding. The
rcsu l ts  complemcnt  thc  f iDd ings  o f  McKi l l igan
( I e8-5 ).
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Dur ing  weck lv  observa t ion  scss ions  in  la te
Scptember-Octobcr 1987. as the prc-scason con-
grcgatrons bcgan at Shortlancl. collcaguc Greg
B r \ l ( r  L ( p t  t l e  l r i r d s  : i l r i \ t n F  l ( , r  p r , : - r i , , , . r i r r i
g a l h r n n !  l n  l h c  ( . \ c n i n 1 ]  j l l  t l t . .  S j t , , l l l i r n r l  W ( t
lands  Ccnt rc  b rccd ing  s i tc  u l t le r  obscrva t ion
I rom thc  Egrc t  Obscrva t ion  Towcr .  wh i le  thc
author obscrvccl the roostinp position at thc New-
cilstle Wctlands Rcscrvc.

For the two brccciing scitsons. thc authctr.nr;rin
ta incd  c la i l y  and i rcqueDt ly  tw icc  da i l y  watchcs  o f
up to two hours at t lrc Scahanr brccding colonv.
and a t  l sas t  wcck ly  scss ions  o f  2 -3  hours  i lu ra t ion
at the Shortlaud colonr,. Greg Bilxtcr lnorlitorcd
the  Shor t land co lony  a t  l c l rs t  cvcrv  scconc l  day .
and frcqucntlv clailv for periocls of up to two
h()urs.

Thc Scaharn observations wcrc nraoc rronl van-
tagc  po in ls .  two o l  wh ich  arc  c lcva tcd .  on  th rcc
roads u'hich intcrsect at thc north-\! 'eslern corncr
o f  the  co lony .  enab l ing  I ' i r tua l i y  a l l  nes ts .  exccpt
those dccp within fir l iage. to tre kept under obscr.-
vation. In 1986-i17. there rvcrc 371) ncsts and. in
1987-88. 50rt at Seaham.

Thc Shortland obscrvations wcrc madc from a
research hidc situatcd in thc centrc of thc colony.
lrom vantagc points within the colonv reachcd by
wading through the swlmp. from the walking
track which skirls the eastcrn and northcrn boun-
daries and. in acldit ion tluring the l9u7-ti lJ season.
from tltc cgret obscrvation towcr on thc southern
boundary of thc colon)'. During 198(r-it7, thcre
were ovcr 600 nests of all four sl.rccics oI egrcts.
ancl this increased to ovcr 2 0(X) in 1987-88 with
over 1 300 Cattle Egrct ncsts.

Rccord cards wclc maintaincd for each taggcd
b i rd  s igh ted .  no t ing  loca t ion  and t ime o f  s igh t ing ,
colour changes in soft parts and plumage. and
behaviour, as well as ncst contcnts for ncsting
birds. The 1987-u8 breeding scason observatiens
incorporated all cvcnts bctwccn 23 Septembcr,
1987 and u March, 1988. This enconrpasscd the
period starting from when it was determincd that
most of thosc birds observcd which had acquircd
coloured breeding plunagc had completcd the
moult and bccomc colourccl. unti l the vast
majority of adults irnd fledglings had lcft thc
brccding sitc.

METHODS

Times oJ obstrvations

During the wioter pcriods bctween brccding
scasons from 198-5 to 1987. a weekly watch was
maintainctl using binoculars and telescope on the
cvcrring roost at the Newcastlc Wetlands Reservc.
about  ha l l  a  k i lomct rc  south  o f  the  s i tc  o f  thc
Shortland brceding colony. A somewhat lcss
l rcquent  watch  was main ta incd  a t  thc  Scaham
colony roost in the l9tl6-lJ7 winter.

While the Scaham rot)st was occupicd, in
autumn and spring 19ti7, regular latc atiernoon
cvcning observations wcrc carried out. Between
Junc l9u7 and March 1988 surveys wcre under-
taken once and frcquently twice a day of pasture
ncar thc roost frequentcd by Cattlc Egrets.
between Glenoak and Raymond Terrace. on at
lcast f ive davs pcr wcck.
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I r -urr  1 /  l l l1 / - r r ) I .nr f t  d (ut l r  Lgt l .  tan 1\ ' l iN r(  t  h i td
t)t 1)ltl(l

Only l irur taggccl bircls were locatcd in 19f16-f17.
but . l l  \\,crc obscrvccl in 1987-8ii. 

' l-hc 
obscn'a-

tions nradc on thcsc birt ls rrrc srrmntalizccl i l
Tab lcs  l .  I  a r i l  3 .

( olorrr tlts.;ilit oIirn

B lscc l  on  the  ( ) l )sc rva t ions  madc a t  Shor t land
anrl Scirhanr. n four catcgorv classificlrt ion of
co lour  was adoptcd .  l f  s igns  o f  pa le  bu tT  or  o rangc
cou lc l  r ro t  l )c  dc tec tcc l  th rough l0  x  50  b inocu la rs .
w i ih ing  thc  obscrva t ion  rangc .  wh ich  v i r r i cc i  l i om
l r  n r in i rnunr  o f  about  5  ln  to  I  n rax imun l  o l  about
l lX)  n l .  thc  b i r r l  u 'as  c lass i f iec l  as  wh i tc ' .  c r r r rv ing
no brccc l inq  co lo t r r  o r  p lu r les .  l l  w isps  o f  p i r tchcs
of  co lour  cou lc l  bc  dc tcc tec l  on  the  rcck-  l ) rck  o r
brcas t .  thc  b i rd  rvas  c lass i f i cc i  as 'pa lc '  (Scc  F ig .
l ) .  I f  thc  b i rd  was lu l l v  co lourcd  on  ihc  hc ld .
ncck .  back  and bre i l s t .  t vp ica l  o l  s t rong ly
co loured b i rc is .  bu t  thc  co lour  was d is t inc t l y  pa lc
br r l l  (g loss ib l l  rn  cqu iv i r l cn t  phase to  Lar )c i ts tc r ' s
(1971) )  pa lc  su lnon in  thc  non l ina tc  race  in
Arrcricu). the bird rvas classified as full palc .
wh i lc  b i rds  rvh ich  arc  thc  typ ica l  o r lngc  \vc rc
c lass i f i c r i  us ' fu l l  co lo r i rc t l  (sce  F ig .  2 ) .

A l l  b i rc ls .  rcgard lcss  o l  c t te l lo rv .  had a  smal l
co lourc ( l  pa tch  on  th i :  c rown o f  thc  hca t l .  Th is
( lcve lops  r )D ncs t l inqs  dur in !  thc  i i l t te r  s t i lgcs  ( ) f
(lcvelopnrcllt bcforc flcdting. ancj cun bc l irund
on luvcn i l c  b i rc ls  anc l  non- t r reec l in .  adu l ts .  as  wc l l
lus  on  $ 'h i tc  l i r s t -vcar  b i rc ls  t lu l inq  thc  b rccc i ing
scason.  Th is  pa tch  d id  no t  l i ) rm par t  o f  thc
c l l ss i l i c i l t ion  s !s te In .
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I : igulc l .  l l r l r '  l i t \ t  \ t !ut  (  t  t l (  Lt tut  \ i t l t  \ t ) t t t t l  i t t  t t ( \ t  I1
h(\  |  l iqht  k,  h t ) l  l )u l l  ou l rct t i .  nr ' ,  k  uLl  ln 'u: t .

RESULTS

Ncsring l irst vcur birrls in 19t16-87

In  thc  l9 f i6 - f i7  b rccd ins  scason.  l i )u r  t i tgScd
birtls wclc locatcd at thc trrecciing colonics. Two
Shortlancl birds (Nos. l/3/36 antl l/3/3ll) rvcrc
s igh tcd  a t  thc  Sho l t land  co lonv :  thc  Ia t tc r  w i l s
sccn  on  scvcra l  occas ions .  bu t  d id  no t  ncs1 .  IJo t l r
these b i rds  wcrc  c luss i l i cd  rs  'wh i tc  .  A  th i rd
Shor t land b i rd  (No.  l /3 /33) .  sccn  i r t  Scah lm a t
thc  cnd o l  thc  sc i i son .  whcn co lourcc l  i ) i rds  wcrc
s t i l l  i r  thc  co lo r rv .  rvas  iL lso  c l i i ss i l i cd  i rs  rvh i tc ' .

' l ' hc  
four th  (No.  9 /5 /19)  rvas  r r  Scr r l ta rn  b i r r l .

cur ry ing  iu l l .  r i ch  o rangc  brccd in ! r  co lo r r r  anr i
plurncs. ancl it wiis observecl clisplavinr't in l l l l
. , r r r r t i n - -  t l r r . h  W l r \ ' r  (  : r r t l (  l r : r . 1 . : , r ,  , 1 ' l l r l i r t ! .
thc  cvcs .  so f t  l i r c ia l  par ts .  bcaks  and lcgs  l t lop l  a
Itragentlt rcd colour. This trird was associated witl)
a ' fu l l -pa lc ' .  i i nc l  rvas  cur ry ing  ou l  lhc  typ ica l
hcron- tvpc  coL l r t ing  bch lv io r r rs  o f  ' t rv ig -shake '

and 'back  b i t ing '  as  dcscr i i rcd  1) \  B lakcr  (1969)
tirr the African racc. Bv l7 Nr>vcrntrcr. this bird
had los t  thc  f lush  o l  cour t in {  n tagcnta  anc l  t vas
cs t rb l i shcd  a t  a  nes t .  rvhcrc  i t  and  i l s  n ra te  werc
cngagec l  in  ncs t  bu i ld ing  bchav iour .  On lE
Novcnrbcr .  i t  * l s  obscrvcd  s i t l i ng  on  thc  ncs t
w i thout  thc  matc .  A t  07 ,15  Summ(r r  T inc  on  l9
Novcmber .  bo th  b i r t l s  wc lc  aga in  on  thc  ncs t .  [ )u t
a t  1650 hours  bo t l l  wc fe  n r iss ing .  a t t t l  we lc  no i
sccn  l lg i r in  i ) t r  thc  s i tc .  ncs t ing  hav ing  lpparcn t lv
bccn abandonod.



On 13 Deccmber, No. 29 was again located
sr t t ing  on  a  nes t ,  th is  t ime a t  a  d i f fe ren t  bu t
ncarby  s i te .  I t  had  mated w i th  a  wh i te  b i rd .  w i th
a clearly defined buff cap on thc head crown. Thc
birds shalcd brooding responsibil i tv unti l 4
January  (22  days) .  On-5  January .  the  ncs t  was
cmpty and not occupicd thcreaftcr. anv eggs
prcsent apparcrtly having failed to hatch.

It is certain that thc two birds at Shortland clici
n ( ) t  n e s l .  r r n d  h i g h l l  u n l i k ( l )  t h x r  r h e  S h r r r r l : r n J
h i rd  (  l / l /11)  rccn  i r l  Se i r l r rm h i r t l  ncsred .  Thus  r r
least one of thc four returned first-year birds
nes ted .

Nastinll ol Jirst-.t-cer hirds in t987-88

In 1987-{3ii, 2(r f irst vcar birds (13 fronr clch
colonv) wcrc idcntif ied at the breedins colonics
or in the ncarb), fceding ranges during thc breed-
ing  season.  Two Shor t land h i rc ls .  one o f  wh ich
(No. l/- l/36) had trcen observetl as a .whitc first-
ycur bird in l9li6-u7. hacl remained in the district
1 h 1 1 , u o h o L r 1  t h c  $ i n L ( t  u ' i n g  t h e  c \ e n i n !  r , ) o \ t  i r l
Ncwcastlc Wetlatd Rescrvc. but the remainder
o f  thc  Shor t la rd  b i rds  and a l l  the  Scaham b i rds
werc not sighted anywhere during the wintcr.
Sightings of the rcturning birds bcgan to be madc
fron carly August onwards.
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Nine were classificd as .white (35.1,). eight as'pa le '  (31  '1 , ) .  th rce  as  ' fu l l  pa lc '  (  l2%)  and i ix  as'full colourecl' (23%). Using McKi igan's (198.5)
system of pale and orange. 77 per ccnt would be
classilted as pale and 23 per ccnt orange. These
rcsults are summarizcd in Table 1. Nests of six of
these birds wcre located. and Tablc 2 summarizcs
thc plunage statcs of the tagged birds. thcir mates
ano ncsnng successcs.

T w o ' w h i t e ' b i r d s .  t w o ' p a l c ' .  o n c  ' f u l l  p a l e .
and onc  ' fu l l  co lourcd '  es tab l i shcd nes t ; .  A'white'bird (9/4/64) rcturned to Seaham. where
i t  n ta tcd  w i t l t  a ' fu l l  co loured ,  es tab l i shed a  nes t .
sat for eight days and then abandoned thc nest.
It was obsclved on tour occasions betwccn the
datc of abandonmcnt (8 Decembcr) ancl 4
J i rnuary  bu t  thc rc  was no  ev idcnce o l  rcnes t ing .
The o ther  'wh i tc '  b i rd  ( t l1 l ]1 t4 ) .  w i th  a , fu l l  pa le '
mate. ncstcd succcssfully at Shortl irnd, antl raised
thrcc  ch icks .

Of thc 'pales'. l/4/63 at Shortlancl natcd with
a 'full colourcd' ancl succcssfullv raised three
, h i e k s .  ; r n d  , r  J ( r r  i l t  S c i t h i i m  m t l ( d  u i l h  j t  . p t l ( '
(cvcn palcr than itsclf) and succcssfully f ledgccl
two clt icks.

The 'full palc Scaham bird (9/4/,19) narcci with
anothcr ' fu l l  pa lc  ,  a | id  thc ' fu l l  co loured 'scaham
I',nd el4/77) matcd with anothcr'full colourcd'
bird, both pairs successluliy raising two chicks.

TABLE 1
( i ) lour c lasr i l ical ron of  ncsr l ing oi  (a l r lc  Egrcrs ( : tggeci  a\  chicks in t  ro iccr  Egrcr  warch 1986 i i7.

l98l  8 i { .

Ncsrcd
or f icdgcd

Total chicksWhi te
Full

coloureo
Iul1

Palc palc

l : i rs t -yc i i r  b i rds n
l9E6, i l?

First  year b i rds n
l9l{7-3lt

Sccond lear b i rds n 0

tlsins McKil l is ir  ( l9l t5) Classif lcrr ion.
Pit le ( )mngc

1 0 6
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TABI-8 2

Ncst ing \ t r lus ( ) l  Inrrkcd ( ' r l t le  1]gfets 19S6-1t7.  1987- l t l t .

Bird ' I  
rgging Dlr lc

lo(r t ron t rggcd Agc Scas()n Ncslc( l
I ' lumrge Nest

Plunagc nr lc  \ t i r l l r \

9/.1./19

l/-l/t0
l/l/-lr

9/1/6.1
t/+i 1 l l
l/l/(,-l

91 l t 7  7

t9lt6-87
lglt? l{ii

l9fi7 l{l
19116 u7
l9lr7-fiti
t987 lllJ
198?,113
t9l l7 3u
I9lV,Elr
l9iiT,fiti
I9f i7 8u

N o

Scrhlm (l lJ 0:.S6

Sho r  r l and  l 9  0 l  86
Shorl land l l .0l  i i6

Scah rm 17 . l 2 . l t 6
Sho r r l r nd  l l 02 .87
Sho r l l r nd  10 .01  87
Sc r rh rm  l 9  ( l l . u7
Se i rh lm  17 . l l . u6
Scah lm  l 7 . l l . l t 6

I :  ( l
I :  0

U I J

F t )
S ]
S J
S ]
S ]
s l

I C
I:C

I]C

ITC'

P

I : P
T:C

I ' I '
t ,c
U

F('
I]P
FC'

IP
I:( '

W=Wbi lc;  I ' :Pi r lc :  FP=|rul l  Pr l t :  FC=Ful l  Clr lourod:  F=Fr i lc( l  Ncstr  S=Succe\s l i r l  Ncsl :
I J = ( ] n k n o \ r n  O u t c o m c .

Ntrting oJ scutntl-yeur birds 1967-81i

Six sccontl-yciir birds rcturncd, including 1/3/36.
l /3 /31 .  l /3 /38  sccn  rs  non-nes t ing '$ ,h i tes ' in  1986-
fl7 and 9/3/29. thc iull-coloured bird which failcd
1 , ,  h  r l ( l l  \ l l  ( L \  : r t  S e l r h l r m  i n  t h c  p r ,  v i , ' u : .  s c l r s o n .
Ncsts of three werc l irurrd.

No.  9 / l /29  a t  Scaham tna ted  w i th  a  ' fu l l

colourcti tr ird arrcl ncstccl at the oppositc cnd of
thc colonv from where it hac] made its two
at tc l ] rp ts  thc  p rev ious  season.  and brccd ing  aga in
la i l cc l .  a f te r  s i t t ing  t i r r  25  c lavs .  C)n  the  l i [ th  and
s ix th  dav  r f t c r  the  ncs t  was  abanc loned.  th is  b i rd
wls  sccn  nc i l r  the  s i tc .  h tv ing  rega inc t l  fu l l  cour t -
rng  r ] - l l {e  n ta .  d isp lay in -u  \ \ i th  ' snap '  lnd  ' tw ig

shakc  bchav iours  (B lakcr  1969) ,  bu t  thcn
d isappcared.

Shor t l i rnds  l /3 /38 .  a  wh i tc '  o f  thc  p rcv ious
scason.  was in  fu l l  co lour ' .  and mated w i th  a'whitc (f irst ycar') birt l to flcdgc onc chick. Short-
lanci's i/ l /10 was also a full-coloured bird . FIow-
cvcr. its ncst position wrs difncult to obscrve ancl
no  Obscrva t iOns o f  i t s  matc  o r  the  ou tcomc o f  t l t c
l rcs t  \ ! c rc  ob ta incd .

Ratttrns lltr tt'hith nest.s rret( not le(utel

Rcsu l ts  o l  obscrva t ions  o I  rnarke t l  b i rds  lb r
rvhich no ncsts werc located arc summarized in
Tab le  -1 .  Of  l i r s t -vcar  b i rds .  no  ncs ts  werc  loca ted

for  th ree  ou t  o [  lour  in  19 |6- i i7 ,  and fo r  20  ou t  o f
26 (77'\,\ in 1987-ii i i . Of thc i987 88 scason
sccond-ycar  b i r t l s .  ncs ts  wcrc  found Ic I  on lv  th rce
o i  thc  s ix .

Scvcn ou t  o l  n ine  t r i rds  c lass i l i c t l  as  uh i tc 'were
known lo  havc  la i l cd  to  ncs t  o r  to  havc  bccn
un l ike ly  to  havc  ncs tcd .  For  thc  'pa lc  b i rc ls .  75
per  cent  wcrc  c lass i f i cd  as  non or  un l i k lcy
ncs tc rs .  and fo r  the  fu l l  co lourcd ' .  83  per  cen l .
ln  thc  c i rsc  o f  the  '1u l l  p l l cs ' .  bchav iour  and
plunrgc colour for 9/5/66 ovcr l l  obscrvations
suggcstcd that it n)ay hitve ncstccl. jrr which case
no b i rd  in  th is  ca tcgorv  cou ld  be  dc f in i tc lv
classifiecl as a non-ncstcr.

( ) l  thc  b i rds  fo r  wh ich  no  ncs ts  were  lbund,
magcnta courting colours \\,ere obsclvccl on six of
thc first-vear bircls ancl on two of thc sccond-year
birds. C)nc l irst-year bird rvas obscrveci occupying
a ncs t  s i te  over  lbur  days .  bu t  no  magcnta .  no
d isp lay  anc l  no  matc  were  obscrved.  an t l  no  bu i ld -
ing  wus under t l ken .  Anothcr  f i r s t -ycar 'pa le '  was
obscrvcd  in  magcnta  over  a  th rcc-day  pcr iod  in
earlv Decembcr. latcr t l isplaving with 'twi-q shakc'
(B lakcr  I969) .  w i lhout  thc  n tascnta  f lush .  in  la tc
L)ecernbcr  an t l  car ' l v  Januarv .  I t  s t i l l  car r i cd  thc
pa le  fc r ther  co lours  on  22  . lanuarv .  bu t  had los t
a l l  p lumagc co lour  bv  l4  March .

L)1 thc scconti-ycar trirds. onc appearcd ar the
Scaham co lonv  in  n t i lgc t l ta  co lours  on l l ' oncc  (2



M. lr'laddock: Age ot breeding in Catfle Egrers Core l l a  13 (1 )

Novcmber). whcn only a tew nests wcrc estab_
l i shed.  and was no t  seen aga in .  Shor t land b i rd
l/3/33, which had been seen at Seaham as a'w l r i t r '  h i rd  i l t  Ihc  cnd ! ,1  th \ .p rcv ious  \ (ason,  w i r \
ohrervcd  in  ' fu l l  c , r lour '  l t  Shor t l rnd  , ,n  l - l
Novcmbcr .  and then a t  Scaham on 2g  Deccrnber ,
d isp lay ing  in  magcnta  cour t ing  co lours .

Because o f  the  case and in tcns i ty  o f  observa-
t ion  a t  Seaham.  i t  i s  un l i ke ly  tha t  a  ncs t ing  taggcd
bird could havc been miiscd conpletely. The
likclihooci was higher ar Shortland bccause of the

extert and clcnsitl '  ol the colony. but witlt two
oDservers covcnng parts of thc colony intcnselv
and thc  rcs t  a t  regu la r  iD tc rva ls ,  i t  i s  s t j l l  un l i ke ly .
Sightings of taggccl birds not known to have
ncsted ranged from singlc siEjhtings through to I I,
i5  and l9  obscrva t ions .  Bascd on  the  nurnbcr  o f
sightings. behaviour, the state of pluntage and
co lours  whcn s igh tcd .  and the  loca t ion  o f  thc
sighting, tcn cases were classificd as delinitc non-
nes ters .  ten  o thcrs  as  un l i ke ly  to  have ncs tcd ,  i lnd
onc as possibly having ncstcd witltout t ltc nest
be ing  found (scc  Tab lc  3 ) .

TABLE 3

( ulour variat ions oi mafkcd arir l l lc Egrcls sightcd brccding \easoos l9u6-1J7. I9lr7 8s. No ncsl l()ci l tcd.

B i rd
No

- faggiog 
Dr lc

rocuoon la.ggcd
N o .  o f

Agc s ighl ings Scason
Secn Secn

Plunrge mit rcnr i r  d isphy Nc: , l

l /3/ : l . l  Shor l land 12.02 86

l / l /16 Shorrhnd 12 02.8a1

9/- l /0.1 Sclhrnr  I1.01.86

l / 1 1 5 1  S h o r t l a n d  1 0 . 0 1 . 8 7

l / .1/6.1 Short l r  d l0 01. t i7

l l S l 1 2  S h o r l l a n d  l : . 0 t . 8 7

l /1/81 Short land 22 { l l  l t7

l / .1/99 Shonland 11.01 E7

911111 Seaham 17 l : .116

9/- l l l ( lJ  Sclb l  r  (13 0: .117

l l J / 6 l  S b o d h n d  1 0 . 0 1 . 8 7

l / - l /75 Shoftkod 11.01.87

l / - l /911 Short l lnd 11.02.87

9/J/7- l  Sclh i tnr  27. l l . l i6

9/ l / i i6  Sclhanl  l . ) .0 l . l l l

9/.1/ loa) SeLLhurn 0ii.0l ll?
(  fcmrlc )
l /1/ r l  Shor l land 12 1) l  N?

9/ l /6ar Sr lhar 17 l  l . lJ6

l i  l / i l9  Shor l l i rnd 06.01. i i7

l / . 1 / l { ) l  S h o  l l l n d  I 1 . 0 : . S 7

l / 1 / 1 0 7  S h 1 ) r l l  n d  l l  ( l l . u 7

9/-11.11 Scrthrru :7.1:  116

9 1 1 1 7 6  S e a h r m  : 7 . 1 : . 1 1 6

2
2
-l
3

I

l

I

5

I

ii

:l

3
I

l

l 5
,7

l

r:('

Irc

Ir('

P

P

P

P

P

P

N o

N O

N o

No

N o

N o

N o

N o

N o

N O

N o

N , r

N o

N o

N o

N o

N o

N o

LI

N o
l_r

No

No

LJ

N o

[ ]
L;

N o

No

L]

TJ

LJ

U

LJ

LJ

N o

N o

Nt '

N o

1986-1r7
1987-lJu

1986-f i7
lqlrT-ltii

I987.Efi
t9u7,lJii

l9lJ7-llli

t9117 iiii

1987 lllt

l9l t7-u8

1987 lJlt

1987 8l l

191r7-titi

I t)87 88

l9lJ7-l t3

l9lJ7 lllt

t9t17 lJll

l9fi7-lJlt

19s7,88

l9tt7-l l8

l9liT,titi

t987 8lr

l9ii7 IJS

t9f7 lllt

l9ti7-lJlt

N o
No

No

No

No

N o

FP

FP

Ira'

F( '

f ( '

F ( '

I : ( '

2

1 l

I

2

I

2

I

W : W h i l c i  P : l ) r l c :  f P = F u l l  P ; r l c :  F C = F u l l  . i r l o u r c d :  L J = U n l i k c l !  r o  h r ! f  n e \ r c d :  I , : t , o \ s i b i l i l !  o l
h i r \  ing nc\ t .d
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FoI thc l9lJ7-ll8 season. where nunlbcrs arc
high enough for somc conclusit)ns to be drawn, it
woultl sccm that as high as 77 per cent of f irst-ycar
birds. and possibly 50 per ccnt of sccond-year
birds dicl not Dcst. cvcn though they returned to
thc colony arca for the breeding season.

Brceding sutt'as.s ol lirst-),eur birds

From scvcn ncsts of l irst-ycar bircls over thc
two scasons. young were fledgccl in five (71%).
Two raised thrcc chicks and thrcc reriscd twcr
( rncan 2 . '1 ) .  The mean was 1 .7  i l  the  two fa i lu rcs
arc  inc ludec l .

I'lutrtuge, agc untl nesting

Thc rcsu l ts  suggcs t  tha t  p lumagc and age r ray
Dot  be  major  fac to rs  r  c lu tcd  to  nes t ing  capab i l i t y .
Apart from thc colour combinations notccl lbr
nnrkcd birds r'" ' lr ich succcssfully raised chicks (scc
Tablc 2). all possiblc cokrur conrbinations hervc
bccn obscrvcc l  in  unnr l rkcd  b i rds  to  succcss lu l l y
cs tab l i sh  ncs ts  anc l  f l cdgc  young.  McKi l l igan
I  I '  r S S )  r r . f ' , l r e , l  r i r r r i l r r r  r : t r i r r l i , r n

' l ' h rcc  
o [  t l r c  s ix  markcc l  l i r s t -year  b i rds  in  1987-

8ll arc knorvn. bv colour of mzrte. to have pairetl
rv i t l r  a  l i r s t  l car  b i rc l .  and a l i  o f  thcsc  l l cdgcd
r l l l ( L .  r l  . ' .  . ' r .  \ \ l r i r r .  W l r i t <  p r r i r i r r g  i .  n , r r
lmcommon at eithcr cekrny. ancl one pair at
Sc l l l l am.  kcp l  undcr  obscrv i t l i on  fo r  t l r c  dUra t ion
o l  ncs t i r rg  in  l9 l l7 - i j i j .  success lu l l y  l l cdged yourg .
Ntrnre rous unrnar kctl r l l-r l 'hitc birds w.^rc
obsc lvcd  in  [ ]o th  co l ( )n ics  car lv  in  thc  i rcs t  cs l i tb -
l i shnrcn l  phasc  o [  the  co lon \  rv i th  t lp ica ]  miL ! {cn tu
c( )u f t ing  c ( ) loL t r  o r t  i i i cc  anc l  bcak  l r r rd  i t  c l -own c i lp
n l ( ) I c  o l a n g c  t l l i l l ]  1 1 ( ) t l r l i l l .

Sornc  o l  thc  l i r l l - co lour .cc l  b i rc ls  obscrvcc l  to
hrvc  r l r i r t cd  u i th  t l t c  p l l c  cokrurcd  and rv l t i l c
l ) i rds  n rus l  bc  sccond- r 'ear  o r  o l ( i c r  b i rds .  No.
l / l / l l i .  \ \ ' h ic l r  har l  bcen obsc tvc t l  us  a  u l t i l c  $ i t l t -
o l r l  l ) rcc ( l ins  l1  S l l ) t l l l n ( l  in  l ( )86- i i7 .  fe lL t rnc( l  us
l r  scconr l  \ c l r r  L r i r r i  i  l r r l l  c i t ]o r r l  an t l  l  i t l c ( l  \ \ i1 l r
r r  ' *h i tc  L r i r t l  i l l  S l lo r ' l l i rnd  in  I937-3S lh is  pa i l
succcss l r r l l r  f l cL l ! : c t l  onc  c l r i ck .

| '  r t t I t t t r I i  r t t i  ol l i t st t ctr It in!.t

N ( )  c ( r u n t  o 1  I l r s l  \ c i l t  b i r d s  i n  t i r c  c o l , r n r
r  '  ,  |  '  i  :  r  ,  r  I  r  '  t  r  t  \ l r l ( i l l i r ' : . r r  .  '  ; ' , . r  '  1 '  .  r '  . ' 1
( . r l I ( i i  o L r l  l r i  t l t c  I l r r  l c r  V l r i l c t  c o l 0 n i c : .  L r r r l
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in thc l9ii7-i l i l  season. thc proportion ol'whitc'
birds in total f lock numbcrs werc detcrmined
lrom counts in flocks using pasturcs near the
Seahanr colony. The coutlts wcrc madc ftetween
23 Scptember. whcn it was deterrnincd that
acquisit ion ol brccding colour was wcll advanccd.
ancl 25 Novembcr. when thc first chicks were
notccl at Seaham. Fron l,X9 counts. I 833 birds
werc  counted ,  o f  wh ich  363 (19 .8 ' / . )  rvere
c lass ihcd  as 'wh i tc ' .

Using the pcrccntage ol white birds in the 26
known lirst '-vear ti lggcd birds (35'1,) as a basis. it
was cstimated that 57 per ccnt ol the total birds
observed wcrc l irst-ycar of all colour catcgories.
This figur-e would be significantly highcr thrn thc
number of l lrst-ycar birds l ikcly to tre obscrvcd
$ i t l r i r r  t l r t  , . , r l o r t r  . r l  , , t l t .  t  t h r r n  c \ ( n i n g  r t ' ( ) \ l
l i n r e -  i l n L i  \ ' i r r r n i , l  l \ r ' l t \ ( ( l  i r \  r r  t l i r e e t  e , r m P : r t i s , t n
w i th  McKi l l igan  s  (  1985)  r ' csu l ts .

Houcvcr'. i f thc 77 pcr ccnt l igure 1or rnarkccl
l irst-year birds l irr rvhich no ncsts $'crc lound is
uscc l .  th is  l cavcs  23  pcr  ccn l  o1  thc  57  pcr  ccn t  o l
f irst-ycrr birds in thc pastufc l locks that could bc
c lass i f i c t l  as  po lcn t ia l  ncs tc rs  a t  th ( ]  co lon ! .  

' l ' h is

g ivcs  ur r  cs t in ra tc  o f  l3  pcr  ccn t  l rs  thc  l i kc ly  p ro-
por t ion  o l  f i r s1  vcar  l ) i rds  in  thc  cLr l t t t t y  p r i tpc r .
w l r i ch  Ia l l s  rv i th in  l \ {cK i l l i gan  s  cs t i I l l a ted  pro-
por t ion  o l  l i r s t -ycar  b i r t l s  l1  C; i r t ton  o1  9 .3 - l l l . . l
pc r  ccn t .

C)oknr und sct

Sornc  cv idcncc  has  bccn i l cc l ln ru l l r l cd  lha l
sugges ls  t l )c  d is t r ibu l ion  o l  t l r c  l i ru I  co loLr r  s t lgcs
in  f i rs t -yc r r  b i l c ls  i s  p rob i rL r l l  i rdcpcrdc l l  o l  scx .
One rehat r i l i l i r t cc l  b i rc l .  l i r s le rcc l  i rnc l  l c leusec i  in
i986-1J7.  u l ts  scxcd us in t  laparoscopy  as  lc rnu lc
bv  thc  S l ro l t land  Wct l r rds  (  cn l rc  s  hon i r r i l l \
r  c  I  s  r  r  r  r r  r  t  i  .  r  r t  .  (  r r . r . r t .  l i  r , , ! !  1 .  I l  t a l ' , t n a , t  , ' '  ,
' p a l e '  i n  1 9 3 7 - E 3 .  I u o  c h i c k s  r l l i l l l l l i r ) c d  i n
c i rp t i v i l )  o \c l  l l l c  \ \ ' i n lc l  i i \  l )a r1  o l  ( i rcg  l lux tc r ' s
s l u ( l \  o D  d i c l  o l  (  i l l 1 l c  L g r c l s  $ c r c  i r l s o  s c x c t {  1 \
l  l  l (  \  L  t  (  f  i  1 . ,  t  i i  r  t  .  ,  ,  (  :  . .  i i  I  1  :  r  ' .  ' r 1  s  .  , ; , 1 1 .  1 l (
l l o l h  g r t i ucc l  b r cc r j i r !  l l l r r n l r sc  1 r )  l ) i t l f  s t u t l Ls  i l s
l i l s t - r  c l r l  b i l r l s .

O t t c  l r r l l I i r l e  b i r r l  * l r s  r r b s c l r c t l  t : t  r l c l t r i l  l l o l t
l ) r ' s t  c l i s p l l r r  r i g h t  t l r r o r r l h  i 1 s  l ) f c e ( l i l l t  ! \ c l c  I l
c i r t t i c d  o t r L  l t l l  l l t c  i r r l l l t l i o r r r .  t l c s c r ; r ' 1 ,  I  i t r  1 ] t c
l i l c t l ] l u r r '  , f :  \ i r i i r r i r  r  r c .  l .  r , i '  l l l  r ' " ,
i ( l ( ) ( l )  l \  l ! l )  r ' , ,  , r j  I  t l l r l t  r i r , r



r r l , c l l \ t l \  ( , 1  \ t i c k  S i r l h c r i I l t .  A  n u m b (  r  f  p J i r c  o t' u l t i t t  
l t i r d . ,  h r r r ' (  I ' q . 11  obs , . . r vcJ  t ) r , l j n !  \ uccc \ \ -

l u  111, .

DISCUSSION

The rcsults ohtainccl in this study confirm
McKi l l igan 's  (  I  9 l i5 )  conc lus ions  t l ra t  Ca i t l c  Egr .c ts
arc  capab lc  o f  h rced ing  succcss lu l i y  in  thc i r  f i r s t_
ycur. that birds coLrurcd from whitc through to i l
full covclagc of pllc bulf colour arc first-vcur
l r i r r l s .  t h l r t  \ , r n l U  t i r \ r - ) r ' i r r  l \ i r , l \  c . l  V  l r  l r r l l . , , r . . r
, r l  t y p J e . r l  r i r n g \ '  l , l l r  r i r r e .  r l l d  l h i r l  \ e c t , n d - \ r . i r r
or oldcr bilcls carrv full orangc colour. A tirur
ca tcgory  ( 'wh i te ' .  ' pa le ' .  ' fu l l  pa lc ' .  . fu l l
cokrurcri ') systcm wits adopted to providc ir nrorc
c lc f in i t i t  c  descr ip t ion  o f  the  fea thcr  co lour
variations rvhich cxist whcn birds are in breecling
p lumagc.  A l l  b i r t l s  car ry ing  the  l i r s t  th rcc
catcgorics can bc dcfined as birds in tl lcir f irst
ycar .  bu t  thc  ' fu l l  co lourcd  f i rs t -ycar  b i rds  a rc
ind is t ingu ishab lc  f rom o lc le r  b i r t l s .

Thc term lirst-vclr ' has bccn acloptcd, rathcr
than 'onc  ycar  o lc l 'bccausc  some n tay  be  as  young
r r s  r i r . : h t  n t , ' n t h .  \ l t e n  c , r l , r u r  r c q  i ( i r i , r n  ( . i \ l l t -
tnenccs .  and rLs  \oung as  ten  n ton lhs  \ \ 'hcn  ncs t ing
bc  g ins .

Brecd ing  succcss  o i  the  l i r s t -vear  b i rds  found
ncs t ing  is  s i rn i la r  to  thc  overa l l  succcss  found 1or
the  Shor t lanc i  co lon \  in  l9 l {  I  - i i 3  (Maddock  lg l t ( r )
rund a t  Gat ton  l i )79-82  (McKi l l igan  1985) .
A l thourh  thc  sample  is  s rna l l .  thc  rcs rL l ts  a rc
\ l r f f r ' \ l i \ (  l l l l t l  I L l l l t r . r  ( i , l , r r t r '  n ( ) r ' l r g <  i r r e  r r r r r j , ' r
fac to rs  in  r l c te rn t in ing  brccc l ing  capat t i l i t y .

' I ' hc  
va luc  o l  2 . '1  voung pcr  nes t ing  pa i r

obtrincd l i)r t lecluing succcss ol lhe markcd l)irds
is  [ )wcr  than t l l c  co l ( )ny  l igurc  o1  2 .6  ob ta iDcd
tronr tl lc l9l]2-33 and l9i]3-84 seirsons at Shortland
(NI lddock  1986) .  bu t  h ighcr  {han McKi l l igan  s
(1985)  th rce  season \ .a luc  o {  2 .1  fo l  thc  ( la t ton
colonv ovcr lhc pcfiod 1979-112. 

' l 'hc 
valuc l irr all

nes t ing  a l tcn lp ts  (17) .  however .  la l l s  w i th in
M e  K t l l t r : r r n  '  r i l ) , j !  i , l  1 . 5  l  :  r , r r l r t  n c r  t r c \ l i l l !
p a l r .
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Only  23  pcr  ccn t  o f  thc  obscrvcd  l i r s t -vcar
nr i r rk r ' r i  b i r r l s  \ \ c f (  l , 'Unr l  . rc t r r . r l l v  r r , . . r t i r rg .  \ , , r r re
w-c  r \ '  nevcr  , , l \ \ c rv (  ( l  c i tn ) i  !  ( , , r l l | I t  p  l IL lS( . l t t i l
u l  l i r \ c .  ( . \ c \  l r r r J  l c { .  o r . l i . p l l r l i n g . , , r l l c t \  q . L . r ( . .
q l l l l r ' u g l r  i l  i \  n , , l  ( c r t i r i n  t l l l l t  . r l l  n c . l : , , 1  l h c
nrarkcd  b i rds  wcrc  founc l .  i1  i s  un l i kc lv  tha l  i lnv
d lsc rcp lncv  is  la rgc .  l rn r i  hence i t  c l rn  bc  cc tn icc_
turcd  tha t  thc  n ra jo r i t y  o l  f i r s t -vcar  b i r ( l s  rc tL l ln_
In t ]  to  a  co lonv  in  thc  l t rccc l ing  scurson do  no t  ncs t .
The es t imatcd  l3  pcr  cent  o f  f i r s t - \car  b i rds  jn  thc
brccd ing  co lonv  is  w j th in  the  r i lngc  cs t in r i l t cd  fo r
McKi l l igan  s  ( l9 t i5 )  Gat ton .  Quccns lanc l  co lony .
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